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New Foreword

On October 1, 2001 Axiom was withdrawn from the market and ended life as
a commercial product. On September 3, 2002 Axiom was released under the
Modified BSD license, including this document. On August 27, 2003 Axiom was
released as free and open source software available for download from the Free
Software Foundation’s website, Savannah.

Work on Axiom has had the generous support of the Center for Algorithms
and Interactive Scientific Computation (CAISS) at City College of New York.
Special thanks go to Dr. Gilbert Baumslag for his support of the long term
goal.

The online version of this documentation is roughly 1000 pages. In order to
make printed versions we’ve broken it up into three volumes. The first volume
is tutorial in nature. The second volume is for programmers. The third volume is
reference material. We’ve also added a fourth volume for developers. All of these
changes represent an experiment in print-on-demand delivery of documentation.
Time will tell whether the experiment succeeded.

Axiom has been in existence for over thirty years. It is estimated to contain
about three hundred man-years of research and has, as of September 3, 2003,
143 people listed in the credits. All of these people have contributed directly
or indirectly to making Axiom available. Axiom is being passed to the next
generation. I'm looking forward to future milestones.

With that in mind I've introduced the theme of the “30 year horizon”. We
must invent the tools that support the Computational Mathematician working
30 years from now. How will research be done when every bit of mathematical
knowledge is online and instantly available? What happens when we scale Ax-
iom by a factor of 100, giving us 1.1 million domains? How can we integrate
theory with code? How will we integrate theorems and proofs of the mathemat-
ics with space-time complexity proofs and running code? What visualization
tools are needed? How do we support the conceptual structures and seman-
tics of mathematics in effective ways? How do we support results from the
sciences? How do we teach the next generation to be effective Computational
Mathematicians?

The “30 year horizon” is much nearer than it appears.

Tim Daly
CAISS, City College of New York
November 10, 2003 ((iHy))



Chapter 1

Numerical Analysis [4]

We can describe each number as z* which has a machine-representable form
which differs from the number x it is intended to represent. Quoting Householder
we get:
o = £ BT+ mf 4 a5

where 3 is the base, usually 2 or 10, A is a positive integer, and o is any in-
teger, possibly zero. It may be that X is fixed throughout the course of the
computation, or it may vary, but in any case it is limited by practical consid-
erations. Such a number will be called a representation. It may be that z*
is obtained by “rounding off” a number whose true value is = (for example,
x=1/3, z* =0.33), or that * is the result of measuring physically a quantity
whose true value is x, or that z* is the result of a computation intended to give
an approximation to the quantity x.

Suppose one is interested in performing an operations w upon a pair of numbers
z and y. That is to say, xzwy may represent a product of x and ¥y, a quotient
of = by y, the yth power of x, .... In the numerical computation, however, one
has only z* and y* upon which to operate, not x and y (or at least these are
the quantitites upon which one does, in fact operate). Not only this, but often
one does not even perform the strict operation w, but rather a pseudo operation
w*, which yields a rounded-off product, quotient, power, etc. Hence, instead of
obtaining the desired result xwy, one obtains a result z*w*y*.

The error in the result is therefore

zwy — W'y = (zwy — ¥ wy*) + (zFwy" — 2Fw*yY)
Since x* and y* are numbers, the operation w can be applied to them, and z*wy*
is well defined, except for special cases as when w represents division and y* = 0.
But the expression in the first parenthesees on the right represents propagated
error, and that in the second parentheses represents generated error, or round-

off. Hence the total error in the result is the sum of the error propagated by
the operation and that generated by the operation.
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Householder notes that, given two operations w and ¢, it may be true that the
operations are associative, e.g:

(z7wy")pz" = 2" w(y"¢z")

but if we expand these in terms of the above definitions of propogation and
generation error we get two different expressions:

(Trwy*)pz* — (*w 'y )o*2* = [(@Fwy)ez* - (TFwryt)ez]
rrw(ytezt) — Wt (Y er*) = [Prw(ytert) - rrw(ytetzr)]
+ [Trw(yteTzt) - rrwt(yTerzY)]

These are not always equal which implies that the strictly machine operations
are not necessarily commutative.

Householder distinguishes a third class of error (besides propagation and gen-
erative) called residual errors. This occurs because some functions are approxi-
mated by infinite series. The finite computation of the series forces the trunca-
tion of the remaining terms causing these residual errors.

We will try to perform an analysis of each of the routines in this library for
the given inputs to try to see the propagation errors and generation errors they
introduce. Every effort will be made to minimize these errors. In particular, we
will appeal to the machine generated code to see what approximations actually
occur.



Chapter 2

Chapter Overview

Each routine in the Basic Linear Algebra Subroutine set (BLAS) has a prefix
where:

e C - Complex
e D - Double Precision
e S - Real

e 7 - Complex*16
Routines in level 2 and level 3 of BLAS use the prefix for type:

e GE - general

e GB - general band

e SY - symmetric

e HE - hermitian

e TR - triangular

e SB - symmetric band
e HB - hermetian band
e TB - triangular band
e SP - Sum packed

e HP - hermitian packed

e TP - triangular packed
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For level 2 and level 3 BLAS options the options argument is CHARACTER*1
and may be passed as character strings. They mean:

e TRANx

— No transpose
— Transpose

— Conjugate transpose (X, X7, XH)
e UPLO

— Upper triangular

— Lower triangular
e DIAG

— Non-unit triangular

— Unit triangular
e SIDE
— Left - A or op(A) on the left
— Right - A or op(A) on the right

For real matrices, TRANSx=T and TRANSx=C have the same meaning. For
Hermitian matrices, TRANSx=T is not allowed. For complex symmetric ma-
trices, TRANSx=H is not allowed.



Chapter 3

Algebra Cover Code

3.1 package BLAS1 BlasLevelOne

(BlasLevelOne.input)=
)set break resume
)sys rm -f BlasLevelOne.output
)spool BlasLevelOne.output
)set message test on
)set message auto off
Jclear all

--S 1 of 10
t1:Complex DoubleFloat := complex(1.0,0)

--R (1) 1.
--R Type: Complex DoubleFloat
--E 1

--S 2 of 10
dcabs1(t1)

--R (2) 1.
--R Type: DoubleFloat
--E 2

--S 3 of 10
t2:Complex DoubleFloat := complex(1.0,1.0)
--R
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-k (3) 1. + %i
--R Type: Complex DoubleFloat
--E 3

--S 4 of 10
dcabs1(t2)

--R  (4) 2.
--R Type: DoubleFloat
--E 4

--S 5 of 10
t3:Complex DoubleFloat := complex(1.0,-1.0)

R (B) 1. -%i
--R Type: Complex DoubleFloat
--E 5

--S 6 of 10
dcabs1(t3)

--R  (6) 2.
--R Type: DoubleFloat
--E 6

--S 7 of 10
t4:Complex DoubleFloat := complex(-1.0,-1.0)

--R (M -1.-%
--R Type: Complex DoubleFloat
-—-E 7

--S 8 of 10
dcabs1(t4)

--R (8 2.
--R Type: DoubleFloat
--E 8

--S 9 of 10
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t5:Complex DoubleFloat := complex(-2.0,-2.0)

--R (9 -2.-2. %1

--R Type:

--E 9

--S 10 of 10
dcabs1(tb)
--R (10) 4.
--E 10

a:PRIMARR(DFLOAT):=[ [1.0,2.0,3.0,4,0,5,0,6,0] ]

dasum(3,a,-1) -- 0.0 neg incx
dasum(3,a,0) —— 0.0 =zero incx
dasum(-1,a,1) -- 0.0 neg elements
dasum(0,a,1) -— 0.0 no elements
dasum(1l,a,1) —- 1.0 1.0

dasum(2,a,1) —- 3.0 1.0+2.0
dasum(3,a,1) -- 6.0 1.0+2.0+3.0
dasum(4,a,1) -- 10.0 1.0+2.0+3.0+4.0
dasum(5,a,1) -- 15.0 1.0+2.0+3.0+4.0+5.0
dasum(6,a,1) -- 21.0 1.0+2.0+3.0+4.0+5.0+6.0
dasum(7,a,1) -- 21.0 1.0+2.0+3.0+4.0+5.0+6.0
dasum(1,a,2) —— 1.0 1.0

dasum(2,a,2) —— 4.0 1.0+3.0
dasum(3,a,2) —— 9.0 1.0+3.0+5.0
dasum(4,a,2) --— 9.0 1.0+3.0+5.0
dasum(1,a,3) —- 1.0 1.0

dasum(2,a,3) —— 5.0 1.0+4.0
dasum(3,a,3) -— 5.0 1.0+4.0
dasum(1,a,4) —— 1.0 1.0

dasum(2,a,4) —— 6.0 1.0+5.0
dasum(3,a,4) -- 6.0 1.0+5.0
dasum(1,a,5) —— 1.0 1.0

dasum(2,a,5) —— 7.0 1.0+6.0
dasum(3,a,5) —— 7.0 1.0+6.0
dasum(1,a,6) —— 1.0 1.0

dasum(2,a,6) —— 1.0 1.0

dasum(1,a,7) —— 1.0 1.0

)spool

)1lisp (bye)

Complex DoubleFloat

Type: DoubleFloat
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(BlasLevelOne.help)=

BlasLevelOne examples

The dcabsl routine computes the sum of the absolute value of the
real and imaginary parts of a complex number.

t1:Complex DoubleFloat := complex(1.0,0)
1.

dcabs1(t1)
1.

t2:Complex DoubleFloat := complex(1.0,1.0)

1. + %i
dcabs1(t2)
2.

t3:Complex DoubleFloat := complex(1.0,-1.0)

1. - %i
dcabs1(t3)
2.

t4:Complex DoubleFloat := complex(-1.0,-1.0)
- 1. - %

dcabs1(t4)
2.

t5:Complex DoubleFloat := complex(-2.0,-2.0)
- 2. - 2. %1

dcabs1(t5)
4.

See Also:
o )show BlasLevelOne
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3.1.1 BlasLevelOne (BLAS1)

(package BLAS1 BlasLevelOne)=
)abbrev package BLAS1 BlasLevelOne
++ Author: Timothy Daly
++ Date Created: 2010
++ Date March 24, 2010
++ Description:
++ This package provides an interface to the Blas library (level 1)

BlasLevelOne() : Exports == Implementation where
SI ==> SingleInteger
DF ==> DoubleFloat
DX ==> PrimitiveArray(DoubleFloat)

CDF ==> Complex DoubleFloat
Exports == with

dcabsl: CDF -> DF
++ dcabs1(z) computes (+ (abs (realpart z)) (abs (imagpart z)))
++
++X tl:Complex DoubleFloat := complex(1.0,0)
++X dcabs(t1)

dasum: (SI, DX, SI) -> DF
++ dasum(n,array,incx) computes the sum of n elements in array
++ using a stride of incx
++
++X dx:PRIMARR(DFLOAT):=[ [1.0,2.0,3.0,4.0,5.0,6.0] 1]
++X dasum(6,dx,1)
++X dasum(3,dx,2)

daxpy: (SI, DF, DX, SI, DX,SI) -> DX
++ daxpy(n,da,x,incx,y,incy) computes a y = a*x + y
++ for each of the chosen elements of the vectors x and y
++ and a constant multiplier a
++ Note that the vector y is modified with the results.
++
++X x:PRIMARR(DFLOAT):=[ [1
++X y:PRIMARR(DFLOAT):=[ [1
++X daxpy(6,2.0,x,1,y,1)
++X y
++X m:PRIMARR(DFLOAT):=[ [1.0,2.0,3.0] ]
++X n:PRIMARR(DFLOAT):=[ [1.0,2.0,3.0,4.0,5.0,6.0] 1]
++X daxpy(3,-2.0,m,1,n,2)
++X n

.0,2.0,3.0,4.0,5.0,6.0] ]
.0,2.0,3.0,4.0,5.0,6.0] ]
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dcopy: (SI, DX, SI, DX,SI) -> DX
++ dcopy(n,x,incx,y,incy) copies y from x
++ for each of the chosen elements of the vectors x and y
++ Note that the vector y is modified with the results.
++

++X x:PRIMARR(DFLOAT):=[ [1.0,2.0,3.0,4.0,5.0,6.0] 1]
++X y:PRIMARR(DFLOAT):=[ [0.0,0.0,0.0,0.0,0.0,0.0] ]
++X dcopy(6,x,1,y,1)

++X y

++X m:PRIMARR(DFLOAT):=[ [1.0,2.0,3.0] ]

++X n:PRIMARR(DFLOAT):=[ [0.0,0.0,0.0,0.0,0.0,0.0] 1]

++X dcopy(3,m,1,n,2)
++X n

Implementation == add

dcabs1(z:CDF) :DF ==
DCABS1(z)$Lisp
dasum(n:SI,dx:DX,incx:SI):DF ==
DASUM(n,dx,incx)$Lisp
daxpy(n:SI,da:DF,dx:DX,incx:SI,dy:DX,incy:SI):DX ==
DAXPY(n,da,dx,incx,dy,incy)$Lisp
dcopy (n:SI,dx:DX,incx:SI,dy:DX,incy:SI):DX ==
DCOPY (n,dx,incx,dy,incy) $Lisp

(BLAS1.dotabb)=
"BLAS1" [color="#FF8844" href="bookvol10.5.pdf#nameddest=BLAS1"]
"FIELD" [color="#4488FF" ,href="bookvol1l0.2.pdf#nameddest=FIELD"]
"RADCAT" [color="#4488FF" ,href="bookvol10.2.pdf#nameddest=RADCAT"]
"BLAS1" -> "FIELD"
"BLAS1" -> "RADCAT"



3.2. DCABS1 BLAS

3.2 dcabsl BLAS

(deabsl.input)=
)set break resume
)sys rm -f dcabsl.output
)spool dcabsl.output
)set message test on
)set message auto off
)clear all

--S 1 of 10

t1:Complex DoubleFloat := complex(1.0,0)
--R (1) 1.

--E 1

--3 2 of 10

dcabs1(t1)

--R  (2) 1.

--E 2

--S 3 of 10

t2:Complex DoubleFloat := complex(1.0,1.0)
=R (@) 1. +%i

--E 3

--3 4 of 10

dcabs1(t2)

--R (4 2.

--E 4

--S 5 of 10

t3:Complex DoubleFloat := complex(1.0,-1.0)

--R
--R

11

Type: Complex DoubleFloat

Type: DoubleFloat

Type: Complex DoubleFloat

Type: DoubleFloat
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-k (B) 1. - %i

--R

--E b5

--S 6 of 10

dcabs1(t3)

--R  (6) 2.

--E 6

--8 7 of 10
t4:Complex DoubleFloat
--R (7)) - 1. - 7%
-—-E 7

--S 8 of 10

dcabs1(t4)

--R (8 2.

--E 8

--5 9 of 10
t5:Complex DoubleFloat
--R  (9) -2.-2. %1
--E 9

--S 10 of 10
dcabs1(t5)

--R  (10) 4.

--E 10

) spool
)lisp (bye)

CHAPTER 3. ALGEBRA COVER CODE

complex(-1.0,-1.0)

complex(-2.0,-2.0)

Type: Complex

Type:

Type: Complex

Type:

Type: Complex

Type:

DoubleFloat

DoubleFloat

DoubleFloat

DoubleFloat

DoubleFloat

DoubleFloat
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(deabsl.help)=

dcabsl examples

The dcabsl routine computes the sum of the absolute value of the
real and imaginary parts of a complex number.

t1:Complex DoubleFloat :
1.

complex(1.0,0)

dcabs1(t1)
1.

t2:Complex DoubleFloat := complex(1.0,1.0)

1. + %i
dcabs1(t2)
2.

t3:Complex DoubleFloat := complex(1.0,-1.0)

1. - %1
dcabs1(t3)
2.

t4:Complex DoubleFloat := complex(-1.0,-1.0)
- 1. - %

dcabs1(t4)
2.

t5:Complex DoubleFloat := complex(-2.0,-2.0)
- 2. - 2. %1

dcabs1(t5)
4.

Man Page Details

The argument is:
\begin{itemize}

\item z - Complex DoubleFloat
\end{itemize}
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The result is

\begin{itemize}

\item (+ (abs (realpart z)) (abs (imagpart z)))
\end{itemize}

See Also:

o )show BlasLevelOne

o )display operations dcabsl
o )help dcabsl

Axiom represents the type Complex(DoubleFloat) as a pair whose car is the
real part and whose cdr is the imaginary part. This fact is used in this imple-
mentation.

This should really be a macro.

(BLAS dcabsl)=
(defun dcabsl (z)
"Complex(DoubleFloat) z is a pair where (realpart . imaginarypart).
The result is a DoubleFloat (+ (abs (realpart z)) (abs (imagpart z)))"
(the double-float
(+
(the double-float (abs (the double-float (car z))))
(the double-float (abs (the double-float (cdr z)))))))

3.3 Isame BLAS

The lsame function returns t if ca and
cb represent the same letter regardless of case.

This has been replaced everywhere with common lisp’s char-equal function
which compares characters ignoring case. The type (simple-array character (*))
has been replaced everywhere which character.

3.4 xerbla BLAS

The xerbla routine is an error handler. It is called if an input parameter has
an invalid value.

This function has been rewritten everywhere to use the common lisp error func-
tion.
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BLAS Level 1

4.1 dasum BLAS

(dasum.input)=
)set break resume
)sys rm -f dasum.output
)spool dasum.output
)set message test on
)set message auto off
Jclear all

--S 1 of 28
a:PRIMARR(DFLOAT):=[ [ 1.0, 2.0, 3.0, 4.0, 5.0, 6.0] 1]

--R (1) [1.,2.,3.,4.,5.,6.]
--R Type: PrimitiveArray DoubleFloat
--E 1

--S 2 of 28
dasum(3,a,-1) -- 0.0 neg incx

--R  (2) 0.
--R Type: DoubleFloat
--E 2

--S5 3 of 28

dasum(3,a,0) —— 0.0 =zero incx
--R

15
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--R (3) 0.
--R Type: DoubleFloat
--E 3

--S 4 of 28
dasum(-1,a,1) —— 0.0 neg elements

--R  (4) 0.
--R Type: DoubleFloat
--E 4

--S b of 28
dasum(0,a,1) -—— 0.0 no elements

--R (&) 0.
--R Type: DoubleFloat
--E 5

--S 6 of 28
dasum(1,a,1) ——- 1.0 1.0

--R  (6) 1.
--R Type: DoubleFloat
--E 6

--S 7 of 28
dasum(2,a,1) -- 3.0 1.0+2.0

--R (7) 3.
--R Type: DoubleFloat
-—-E 7

--S 8 of 28
dasum(3,a,1) —— 6.0 1.042.043.0

--R  (8) 6.
--R Type: DoubleFloat
--E 8

--S 9 of 28
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dasum(4,a,1) -- 10.

--E 9

(9

10.

--S 10 of 28

dasum(5,a,1) -- 15.

--E 10

(10)

15.

--S 11 of 28

dasum(6,a,1) —— 21.

--E 11

(1D

21.

--S 12 of 28

dasum(7,a,1) ——- 21.

--E 12

(12)

21.

--S 13 of 28

dasum(1,a,2) —-

--E 13

(13)

1.

--S 14 of 28

dasum(2,a,2) --

--E 14

(14)

4.

1.0+2.0+3.0+4.0

1.0+2.0+3.0+4.0+5.0

1.0+2.0+3.0+4.0+5.0+6.0

1.0+2.0+3.0+4.0+5.0+6.0

1.0

1.0+3.0

17

Type:

Type:

Type:

Type:

Type:

Type:

DoubleFloat

DoubleFloat

DoubleFloat

DoubleFloat

DoubleFloat

DoubleFloat
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--3 15 of 28
dasum(3,a,2) -- 9.0 1.0+3.0+5.0

--R (16) 9.
--R Type: DoubleFloat
--E 15

--S 16 of 28
dasum(4,a,2) -- 9.0 1.0+3.0+5.0

--R  (16) 9.
--R Type: DoubleFloat
--E 16

--S 17 of 28
dasum(1,a,3) -- 1.0 1.0

--R 17" 1.
--R Type: DoubleFloat
--E 17

--S 18 of 28
dasum(2,a,3) —— 5.0 1.044.0

--R (18) 5.
--R Type: DoubleFloat
--E 18

--S 19 of 28
dasum(3,a,3) -- 5.0 1.0+4.0

--R (19) 5.
--R Type: DoubleFloat
--E 19

--S 20 of 28
dasum(1,a,4) —- 1.0 1.0

--R (20) 1.
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--R Type: DoubleFloat
--E 20

--S 21 of 28
dasum(2,a,4) -- 6.0 1.0+5.0

--R  (21) 6.
--R Type: DoubleFloat
--E 21

--S 22 of 28
dasum(3,a,4) —— 6.0 1.0+5.0

--R (22) 6.
--R Type: DoubleFloat
--E 22

--S 23 of 28
dasum(1,a,5) —— 1.0 1.0

--R  (23) 1.
--R Type: DoubleFloat
--E 23

--S 24 of 28
dasum(2,a,5) —— 7.0 1.0+6.0

--R  (24) 7.
--R Type: DoubleFloat
--E 24

--S 25 of 28
dasum(3,a,5) -- 7.0 1.0+6.0

--R  (25) 7.
--R Type: DoubleFloat
--E 25

--S 26 of 28
dasum(1,a,6) —— 1.0 1.0
--R
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--R (26) 1.
--E 26

--3 27 of 28

dasum(2,a,6) —— 1.0 1.

--R (27) 1.

--E 27

--S 28 of 28

dasum(1,a,7) —— 1.0 1.

--R (28) 1.
--E 28

)spool
)1lisp (bye)

CHAPTER 4. BLAS LEVEL 1

Type: DoubleFloat

Type: DoubleFloat

Type: DoubleFloat
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(dasum.help)=

21

dasum examples

a:PRIMARR(DFLOAT):=[ [ 1.0, 2.0, 3.0, 4.0, 5.0, 6.0] ]

[1.,2.,3.,4.,5.,6.]

dasum(3,a,-1) ——- 0.0
0.

dasum(3,a,0) —— 0.0
0.

dasum(-1,a,1) -- 0.0

0.
dasum(0,a,1) -— 0.0
0.
dasum(1l,a,1) —- 1.0
1.
dasum(2,a,1) —— 3.0
3.
dasum(3,a,1) —— 6.0
6.
dasum(4,a,1) -- 10.0
10.
dasum(5,a,1) -- 15.0
15.
dasum(6,a,1) -- 21.0
21.
dasum(7,a,1) -- 21.0
21.
dasum(1,a,2) ——- 1.0
1.
dasum(2,a,2) —— 4.0

4.

neg incx

zero incx

neg elements

no elements

1.

.0+2.0

.0+2.0+3.0

.0+2.0+3.0+4.0

.0+2.0+3.0+4.0+5.0

.0+2.0+3.0+4.0+5.0+6.0

.0+2.0+3.0+4.0+5.0+6.0

.0+3.0
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dasum(3,a,2) --
9.

dasum(4,a,2) --
9.

dasum(1,a,3) --
1.

dasum(2,a,3) --
5.

dasum(3,a,3) --
5.

dasum(1,a,4) --
1.

dasum(2,a,4) --
6.

dasum(3,a,4) —-
6.

dasum(1,a,5) --
1.

dasum(2,a,5) --
7.

dasum(3,a,5) --
7.

dasum(1,a,6) --
1.

dasum(2,a,6) --
1.

dasum(1,a,7) --
1.

1.

1.

.0+3.

.0+3

.0+4.

.0+4.

.0+5.

.0+5.

.0+6.

.0+6.

0+5.0

.0+5.0

CHAPTER 4. BLAS LEVEL 1

Man Page Details
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Computes doublefloat $asum \leftarrow ||re(x)|[_1 + ||lim(x)||_1$

Arguments are:
\begin{itemize}

\item n - fixnum

\item dx - array doublefloat
\item incx - fixnum
\end{itemize}

Return values are:
\begin{itemize}
\item 1 nil

\item 2 nil

\item 3 nil
\end{itemize}

NAME
DASUM - BLAS level one, sums the absolute values of the elements of a
double precision vector

SYNOPSIS
DOUBLE PRECISION FUNCTION DASUM ( n, x, incx )
INTEGER n, incx
DOUBLE PRECISION X

AXIOM SIGNATURE:
SI ==> Singlelnteger
DF ==> DoubleFloat
DX ==> PrimitiveArray(DoubleFloat)

dasum: (SI, DX, SI) -> DF

DESCRIPTION
This routine performs the following vector operation:

n
DASUM <-- Sum abs(x(i))
i=1
ARGUMENTS
n INTEGER. (input)

Number of vector elements to be summed.
if n <= 0, the result will be 0.0
if n > length(x) then the whole array is summed.
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X DOUBLE PRECISION. (input)
Array of dimension (n-1) * abs(incx)+ 1.
Vector that contains elements to be summed.

incx INTEGER. (input)
Increment between elements of x.
If incx <= 0, the results will be 0.0

RESULT:
DASUM DOUBLE PRECISION. (output)
Sum of the absolute values of the elements of the vector x.
If n <= 0, DASUM is set to 0.0
NOTES:

Axiom uses O-based arrays. Fortran uses l-based arrays.

if the index of the array exceeds the length of x
then no additional elements are added. Thus,

if x = #(1.0 2.0 3.0 4.0 5.0 6.0)

then

(dasum 3 a -1) = 0.0 ; neg incx

(dasum 3 a 0) = 0.0 ; zero incx

(dasum -1 a 1) = 0.0 ; neg elements

(dasum 0 a 1) = 0.0 ; no elements

(dasum 1 a 1) = 1.0 ; 1.0

(dasum 2 a 1) = 3.0 ; 1.0+2.0

(dasum 3 a 1) = 6.0 ; 1.0+2.0+3.0

(dasum 4 a 1) = 10.0 ; 1.0+2.0+3.0+4.0
(dasum 5 a 1) = 15.0 ; 1.0+2.0+3.0+4.0+5.0
(dasum 6 a 1) = 21.0 ; 1.0+2.0+3.0+4.0+5.0+6.0
(dasum 7 a 1) = 21.0 ; 1.0+2.0+3.0+4.0+5.0+6.0
(dasum 1 a 2) = 1.0 ; 1.0

(dasum 2 a 2) = 4.0 ; 1.043.0

(dasum 3 a 2) = 9.0 ; 1.0+43.0+5.0

(dasum 4 a 2) = 9.0 ; 1.0+3.0+5.0

(dasum 1 a 3) = 1.0 ; 1.0

(dasum 2 a 3) = 5.0 ; 1.0+4.0

(dasum 3 a 3) = 5.0 ; 1.0+44.0

(dasum 1 a 4) = 1.0 ; 1.0

(dasum 2 a 4) = 6.0 ; 1.0+5.0

(dasum 3 a 4) = 6.0 ; 1.0+5.0

(dasum 1 a 5) = 1.0 ; 1.0

(dasum 2 a 5) = 7.0 ; 1.046.0

(dasum 3 a5) = 7.0 ; 1.046.0

(dasum 1 a 6) = 1.0 ; 1.0

(dasum 2 a 6) = 1.0 ; 1.0
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(dasum 1 a 7) = 1.0 ; 1.0

(BLAS 1 dasum)=
(defun dasum (n dx incx)
(declare (type (simple-array double-float (*)) dx) (type fixnum incx n))
(let ((dasum 0.0) (maxlen (length dx)))
(declare (type (double-float) dasum) (type fixnum maxlen))
(when (> incx 0)
(when (> n maxlen) (setq n maxlen))
(unless (<= n 0)
(do (A 0 (1+ 1)) (J O (+ j incx)))
(Cor (>= i n) (>= j maxlen)))
(setq dasum
(the double-float
(+ (the double-float dasum)
(the double-float (abs (the double-float (svref dx j))))))))))
dasum))
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4.2 daxpy BLAS

(dazpy.input)=
)set break resume
)sys rm -f daxpy.output
)spool daxpy.output
)set message test on
)set message auto off
Jclear all

--S 1 of 22
a:PRIMARR(DFLOAT):=[ [ 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0] ]

--R () I[1.,2.,3.,4.,5.,6.,7.]
--R Type: PrimitiveArray DoubleFloat
--E 1

--S 2 of 22
b:PRIMARR(DFLOAT):=[ [ 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0] ]

--R (2 [1.,2.,3.,4.,5.,6.,7.]
--R Type: PrimitiveArray DoubleFloat
--E 2

--S 3 of 22
daxpy(3,2.0,a,1,b,1)

--R (3 [3.,6.,9.,4.,5.,6.,7.]
--R Type: PrimitiveArray DoubleFloat
--E 3

--S 4 of 22
b:PRIMARR(DFLOAT):=[ [ 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0] ]

--R 4 I[1.,2.,3.,4.,5.,6.,7.]
--R Type: PrimitiveArray DoubleFloat
--E 4

--S 5 of 22
daxpy(7,2.0,a,1,b,1)
--R

--R
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--R (5) [3.,6.,9.,12.,15.,18.,21.]

--R

--E 5

--S 6 of 22

b:PRIMARR(DFLOAT):=[ [ 1.0, 2.0, 3.0, 4.0, 5.0,
--R (6) I[1.,2.,3.,4.,5.,6.,7.]

--E 6

--S3 7 of 22

daxpy(8,2.0,a,1,b,1)

--R (r [1.,2.,3.,4.,5.,6.,7.]

--E 7

--S 8 of 22

b:PRIMARR(DFLOAT):=[ [ 1.0, 2.0, 3.0, 4.0, 5.0,
--R () I[1.,2.,3.,4.,5.,6.,7.]

--E 8

--S 9 of 22

daxpy(3,2.0,a,3,b,3)

--R @ [3.,2.,3.,12.,5.,6.,21.]

--E 9

--S 10 of 22

b:PRIMARR(DFLOAT):=[ [ 1.0, 2.0, 3.0, 4.0, 5.0,
--R (100 1[1.,2.,3.,4.,5.,6.,7.]

--E 10

--S 11 of 22
daxpy(4,2.0,a,2,b,2)

Type:

6.0,

Type:

Type:

6.0,

Type:

Type:

6.0,

Type:

27

PrimitiveArray DoubleFloat

7.0] 1

PrimitiveArray DoubleFloat

PrimitiveArray DoubleFloat

7.0] 1]

PrimitiveArray DoubleFloat

PrimitiveArray DoubleFloat

7.01 1

PrimitiveArray DoubleFloat
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--R (11) [3.,2.,9.

--E 11

--S 12 of 22
b:PRIMARR (DFLOAT) :=[

-k (12) [1.,2.,3.

--E 12

--S 13 of 22
daxpy(5,2.0,a,2,b,2)

--R (13) [1.,2.,3.

--E 13

--S 14 of 22
b:PRIMARR (DFLOAT) :=[

--R  (14) [1.,2.,3.

--E 14

--S 15 of 22
daxpy(3,2.0,a,2,b,2)

--R (15) [3.,2.,9.

--E 15

--S 16 of 22
b:PRIMARR (DFLOAT) :=[

--R  (16) [1.,2.,3.

--E 16
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,4.,15.,6.,21.]

[1.0, 2.0, 3.0, 4.0, 5.0,

[1.0, 2.0, 3.0, 4.0, 5.0,

,4.,15.,6.,7.]

[1.0, 2.0, 3.0, 4.0, 5.0,

,4.,5.,6.,7.]

Type:

Type:

Type:

Type:

Type:

6.0,

Type:

PrimitiveArray

7.0] 1

PrimitiveArray

PrimitiveArray

7.0] 1

PrimitiveArray

PrimitiveArray

7.0] 1

PrimitiveArray

DoubleFloat

DoubleFloat

DoubleFloat

DoubleFloat

DoubleFloat

DoubleFloat
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--S 17 of 22

daxpy(3,-2.0,a,2,b,2)

--R a7n [-1.,2.,-3.,4.,-5.,6.,7.]
--E 17

--S 18 of 22

a:PRIMARR(DFLOAT):=[ [ 1.0, 2.0, 3.0] 1]
--R (18) [1.,2.,3.]

--E 18

--S 19 of 22

b:PRIMARR(DFLOAT):=[ [ 1.0, 2.0, 3.0, 4.0, 5.0]
--R (19) [1.,2.,3.,4.,5.]

--E 19

--S 20 of 22

daxpy(3,-2.0,a,1,b,2)

--R 200 [-1.,2.,-1.,4.,-1.]

--E 20

--S 21 of 22

b:PRIMARR(DFLOAT):=[ [ 1.0, 2.0, 3.0, 4.0, 5.0,
--R (21 [1.,2.,3.,4.,5.,6.,7.]

--E 21

--S 22 of 22

daxpy(3,0.0,a,1,b,2)

--R (22) [1.,2.,3.,4.,5.,6.,7.]

Type:

Type:

Type:

Type:

6.0,

Type:

Type:

29

PrimitiveArray DoubleFloat

PrimitiveArray DoubleFloat

PrimitiveArray DoubleFloat

PrimitiveArray DoubleFloat

7.01 1

PrimitiveArray DoubleFloat

PrimitiveArray DoubleFloat
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--E 22

) spool
)lisp (bye)
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(dazpy.help)=

daxpy examples

For each of the following examples we assume that we have preset
the variables to the following values. Note that the daxpy function
will modify the second array. Each example assumes we have reset
the variables to these values.

a:PRIMARR(DFLOAT):=[ [ 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0] ]
b:PRIMARR(DFLOAT):=[ [ 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0] ]

> >

then we compute the sum of the first 3 elements of each vector
and we show the steps of the computation with trailing comments.
The comments show which elements are changed and what the computation is.

daxpy(3,2.0,a,1,b,1) ==> [3.,6.,9.,4.,5.,6.,7.]

dy(0)[3.0] = dy(0)[1.0] + ( da[2.0] * dx(0)[1.0] )
dy(1)[6.0] = dy(1)[2.0] + ( da[2.0] * dx(1)[2.0] )
dy(2)[9.0] = dy(2)[3.0] + ( da[2.0] * dx(2)[3.0] )

or we compute the first 7 elements of each vector

daxpy(7,2.0,a,1,b,1) ==> [3.,6.,9.,12.,15.,18.,21.]
dy(0) [3.0] = dy(0)[1.0] + ( da[2.0] * dx(0)[1.0] )
dy(1) [6.0] = dy(1)[2.0] + ( da[2.0] * dx(1)[2.0] )
dy(2) [9.0] = dy(2)[3.0] + ( da[2.0] * dx(2)[3.0] )
dy(3)[12.0] = dy(3)[4.0] + ( da[2.0] * dx(3)[4.0] )
dy(4)[15.0] = dy(4)[5.0] + ( da[2.0] * dx(4)[5.0] )
dy(5)[18.0] = dy(6)[6.0] + ( da[2.0] * dx(5)[6.0] )
dy(6)[21.0] = dy(6)[7.0] + ( da[2.0] * dx(6)[7.0] )

or we compute the first 8 elements, which fails due to the fact that
the vectors are not long enough.

daxpy(8,2.0,a,1,b,1) ==> [1.,2.,3.,4.,5.,6.,7.]

or we compute the 3 elements, taking every 3rd element, giving the
index of 0, 3, 6

daxpy(3,2.0,a,3,b,3) ==> [3.,2.,3.,12.,5.,6.,21.]
dy(0) [3.0] = dy(0)[1.0] + ( da[2.0] * dx(0)[1.0] )
dy(3)[12.0] = dy(3)[4.0] + ( da[2.0] * dx(3)[4.0] )
dy(6) [21.0] = dy(6)[7.0] + ( da[2.0] = dx(6)[7.0] )
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or we compute 4 elements, taking every 2nd element, giving the
index of 0, 2, 4, 6

daxpy(4,2.0,a,2,b,2) ==> [3.,2.,9.,4.,15.,6.,21.]
dy(0) [3.0] = dy(0)[1.0] + ( da[2.0] * dx(0)[1.0] )
dy(2) [9.0] = dy(2)[3.0] + ( da[2.0] * dx(2)[3.0] )
dy(4)[15.0] = dy(4)[5.0] + ( da[2.0] * dx(4)[5.0] )
dy(6)[21.0] = dy(6)[7.0] + ( dal[2.0] * dx(6)[7.0] )

or we compute 5 elements, taking every 2nd element, which fails
due to vector length

daxpy(5,2.0,a,2,b,2) ==> [1.,2.,3.,4.,5.,6.,7.]

or we compute 3 elements, taking every 2nd value, giving the
index of 0, 2, 4

daxpy(3,2.0,a,2,b,2) ==> [3.,2.,9.,4.,15.,6.,7.]
dy(0) [3.0] = dy(0)[1.0] + ( da[2.0] * dx(0)[1.0] )
dy(2) [9.0] = dy(2)[3.0] + ( da[2.0] * dx(2)[3.0] )
dy(4) [15.0] = dy(4)[5.0] + ( da[2.0] * dx(4)[5.0] )

or we compute 3 elements, taking every 2nd value, giving the
index of 0, 2, 4 but with a negative multiplier

daxpy(3,-2.0,a,2,b,2) ==> [- 1.,2.,- 3.,4.,- 5.,6.,7.]

dy(0) [-1.0] = dy(0)[1.0] + ( da[-2.0] * dx(0)[1.0] )
dy(2) [-3.0] = dy(2)[3.0] + ( da[-2.0] * dx(2)[3.0] )
dy(4)[-5.0] = dy(4)[5.0] + ( da[-2.0] = dx(4)[5.0] )

or we change the lengths of the input vectors, making them unequal.
So for the next two examples we assume the arrays look like:

a:PRIMARR(DFLOAT) :=[ [ 1
b:PRIMARR(DFLOAT) :=[ [ 1

11
, 4.0, 5.0]1 ]

> >

.0, 2.0, 3.0
.0, 2.0, 3.0

We compute 3 elements, with a negative multiplier, and different increments
using an index for the ’a’ array having values 0, 1, 2
using an index for the ’b’ array having values 0, 2, 3

daxpy(3,-2.0,a,1,b,2) ==> [- 1.,2.,- 1.,4.,- 1.]

dy(0)[-1.0] = dy(0)[1.0] + ( da[-2.0] * dx(0)[1.0] )
dy(2)[-1.0] = dy(2)[3.0] + ( da[-2.0] * dx(1)[2.0] )
dy(4) [-1.0] = dy(4)[5.0] + ( da[-2.0] * dx(2)[3.0] )

or we compute 3 elements with a multiplier of 0.0 which fails
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daxpy(3,0.0,a,1,b,2) ==> [1.,2.,3.,4.,5.,6.,7.]

Man Page Details

NAME
DAXPY - BLAS level one axpy subroutine
SYNOPSIS
SUBROUTINE DAXPY ( n, alpha, x, incx, y, incy )
INTEGER n, incx, incy
DOUBLE PRECISION alpha, x, y
DESCRIPTION
DAXPY adds a scalar multiple of a double precision vector to another
double precision vector.
DAXPY computes a constant alpha times a vector x plus a vector y. The
result overwrites the initial values of vector y.
This routine performs the following vector operation:
y <-- alpha*x + y
incx and incy specify the increment between two consecutive
elements of respectively vector x and y.
ARGUMENTS

n INTEGER. (input)
Number of elements in the vectors. If n <= 0, these routines
return without any computation.

alpha DOUBLE PRECISION. (input)
If alpha = 0 this routine returns without any computation.

X DOUBLE PRECISION, (input)
Array of dimension (n-1) * |incx| + 1. Contains the vector to
be scaled before summation.

incx INTEGER. (input)
Increment between elements of x.
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If incx = 0, the results will be unpredictable.

y DOUBLE PRECISION, (input and output)
array of dimension (n-1) * |incy| + 1.
Before calling the routine, y contains the vector to be summed.
After the routine ends, y contains the result of the summation.

incy INTEGER. (input)
Increment between elements of y.
If incy = 0, the results will be unpredictable.

RETURN VALUES
When n <= 0, double precision alpha = 0
ately with no change in its arguments.

., this routine returns immedi-
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(BLAS 1 dazpy)=
(defun daxpy (n da dx incx dy incy)
(declare (type (simple-array double-float) dx dy)
(type double-float da) (type fixnum incy incx n))
(let ((maxx (length dx)) (maxy (length dy)))
(declare (type fixnum maxx maxy))
(when (and (> n 0) (/= da 0.0)
(> incx 0) (< (x (1- n) incx) maxx)
(> incy 0) (< (* (1- n) incy) maxy))
(if (and (= incx 1) (= incy 1))
; unit increments
(dotimes (i n)
; (format t "dy("s)["s] = dy("s)["s] + ( dal["s] * dx("s)[~s] )~%"
;1 (+ (svref dy i) (x da (svref dx 1i)))
;1 (svref dy i)
; da i (svref dx i))
(setf (the double-float (svref dy i))
(+ (the double-float (svref dy i))
(* (the double-float da)
(the double-float (svref dx 1i))))))
; non-unit increments
(Let ((ix 0) (iy 0))
(declare (type fixnum ix iy))
(when (< incx 0) (setq ix (* (1+ (- n)) incx)))
(when (< incy 0) (setq ix (* (1+ (- n)) incy)))
(dotimes (i n)
; (format t "dy("s)["s] = dy("s)["s] + ( dal["s] * dx("s)["s] )~%"
; iy (+ (svref dy iy) (* da (svref dx ix)))
; iy (svref dy iy)
; da ix (svref dx ix))
(setf (the double-float (svref dy iy))
(+ (the double-float (svref dy iy))
(* (the double-float da)
(the double-float (svref dx ix)))))
(setq ix (+ ix incx))
(setq iy (+ iy incy)))))))
dy)
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4.3 dcopy BLAS

(deopy.input)=
)set break resume
)sys rm -f dcopy.output
)spool dcopy.output
)set message test on
)set message auto off
Jclear all

--S 1 of 23
a:PRIMARR(DFLOAT):=[ [ 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0] ]

--R () I[1.,2.,3.,4.,5.,6.,7.]
--R Type: PrimitiveArray DoubleFloat
--E 1

--3 2 of 23
b:PRIMARR (DFLOAT):=[ [ 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0] 1]

--R (2 [0.,0.,0.,0.,0.,0.,0.]
--R Type: PrimitiveArray DoubleFloat
--E 2

--S 3 of 23
dcopy(3,a,1,b,1)

--R (3 [1.,2.,3.,0.,0.,0.,0.]
--R Type: PrimitiveArray DoubleFloat
--E 3

--S 4 of 23
b:PRIMARR(DFLOAT):=[ [ 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0] 1]

- 4 [0.,0.,0.,0.,0.,0.,0.]
--R Type: PrimitiveArray DoubleFloat
--E 4

--3 5 of 23
dcopy(7,a,1,b,1)
--R

--R
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--R  (8) [1.,2.,3.,4.,5.,6.,7.]
--R
-E5

--S 6 of 23
b:PRIMARR(DFLOAT) :

[ [o0.0, 0.0, 0.0, 0.0, 0.0,

--R (6 [0.,0.,0.,0.,0.,0.,0.]
--E 6

--S 7 of 23

dcopy(8,a,1,b,1)

--R (ry [0.,0.,0.,0.,0.,0.,0.]
--E 7

--S 8 of 23
b:PRIMARR(DFLOAT) :

[ [o0.0, 0.0, 0.0, 0.0, 0.0,

--R (8 [0.,0.,0.,0.,0.,0.,0.]

--E 8

--S5 9 of 23

dcopy(3,a,3,b,3)

--R (9 [1.,0.,0.,4.,0.,0.,7.]

--E 9

--S 10 of 23

b:PRIMARR(DFLOAT):=[ [ 0.0, 0.0, 0.0, 0.0, 0.0,
--R  (10) [0.,0.,0.,0.,0.,0.,0.]

--E 10

--S 11 of 23
dcopy(4,a,2,b,2)

Type:

0.0,

Type:

Type:

0.0,

Type:

Type:

Type:
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PrimitiveArray DoubleFloat

0.0] 1

PrimitiveArray DoubleFloat

PrimitiveArray DoubleFloat

0.0] 1

PrimitiveArray DoubleFloat

PrimitiveArray DoubleFloat

0.0] 1

PrimitiveArray DoubleFloat
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--R (11) [1.,0.

--E 11

--5 12 of 23

b:PRIMARR (DFLOAT) :

--R  (12) [o0.,0.

--E 12

--S 13 of 23
dcopy(5,a,2,b,2)

--R (13) [0.,0.

--E 13

--S 14 of 23

b:PRIMARR (DFLOAT) :

--R  (14) [0.,0.

--E 14

--S 15 of 23
dcopy(3,a,2,b,2)

--R (15) [1.,0.

--E 15

--S 16 of 23
a:PRIMARR (DFLOAT)

--R  (@1e6) [1.,2.

--E 16

:=[ [ 1.0, 2.

CHAPTER 4. BLAS LEVEL 1

0.0, 0.0, 0.0,

0.0, 0.0, 0.0,

3.0] 1

Type:

Type:

Type:

Type:

Type:

Type:

PrimitiveArray DoubleFloat

0.0] 1

PrimitiveArray DoubleFloat

PrimitiveArray DoubleFloat

0.0] 1

PrimitiveArray DoubleFloat

PrimitiveArray DoubleFloat

PrimitiveArray DoubleFloat
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--3 17 of 23
b:PRIMARR(DFLOAT):=[ [ 1.0, 2.0, 3.0, 4.0, 5.0] 1]

--R  @17) [1.,2.,3.,4.,5.]
--R Type: PrimitiveArray DoubleFloat
--E 17

--S 18 of 23
dcopy(3,a,1,b,1)

--R (18) [1.,2.,3.,4.,5.]
--R Type: PrimitiveArray DoubleFloat
--E 18

--S 19 of 23
b:PRIMARR(DFLOAT):=[ [ 1.0, 2.0, 3.0, 4.0, 5.0] 1]

--R  (19) [1.,2.,3.,4.,5.]
--R Type: PrimitiveArray DoubleFloat
--E 19

--S 20 of 23
dcopy(3,a,1,b,2)

--R (200 [1.,2.,2.,4.,3.]
--R Type: PrimitiveArray DoubleFloat
--E 20

--S 21 of 23
a:PRIMARR(DFLOAT):=[ [ 1.0, 2.0, 3.0, 4.0, 5.0] ]

--R  (21) [1.,2.,3.,4.,5.]
--R Type: PrimitiveArray DoubleFloat
--E 21

--S 22 of 23
b:PRIMARR(DFLOAT):=[ [ 1.0, 2.0, 3.0] 1

--R (22) [1.,2.,3.]
--R Type: PrimitiveArray DoubleFloat
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--E 22

--5 23 of 23
dcopy(5,a,1,b,1)

--R (23) [1.,2.,3.]
--E 23

) spool
)1lisp (bye)

CHAPTER 4. BLAS LEVEL 1

Type: PrimitiveArray DoubleFloat
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(deopy.help)=

41

dcopy examples

Assume we have two arrays which we initialize to these values:

a:PRIMARR (DFLOAT) :=[
b:PRIMARR (DFLOAT) :=[

Note that after each
The changed value is

(1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0] ]
[ 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0] ]

call to dcopy the b array is modified.
shown. We reset it after each bcopy but we

do not show that here.

dcopy(3,a,1,b,1) ==>
dcopy(7,a,1,b,1) ==>
dcopy(8,a,1,b,1) ==>
dcopy(3,a,3,b,3) ==>
dcopy(4,a,2,b,2) ==>
dcopy(5,a,2,b,2) ==>
dcopy(3,a,2,b,2) ==>
The arrays can be of
a:PRIMARR(DFLOAT) :=[
b:PRIMARR(DFLOAT) :=[
dcopy(3,a,1,b,1) ==>
dcopy(3,a,1,b,2) ==>
a:PRIMARR (DFLOAT) :=[
b:PRIMARR (DFLOAT) :=[

dcopy(5,a,1,b,1) ==>

[t.,2.,3.,0.,0.,0.,0.]
[1.,2.,3.,4.,5.,6.,7.]
(0.,0.,0.,0.,0.,0.,0.]
[1.,0.,0.,4.,0.,0.,7.]
(¢.,0.,3.,0.,5.,0.,7.]
[0.,0.,0.,0.,0.,0.,0.]
[1.,0.,3.,0.,5.,0.,0.]
different lengths:

[ 1.0, 2.0, 3.0] ]

[ 1.0, 2.0, 3.0, 4.0, 5.0] ]
[1.,2.,3.,4.,5.]
[1.,2.,2.,4.,3.]

[ 1.0, 2.0, 3.0, 4.0, 5.0] ]
[ 1.0, 2.0, 3.0] ]

[1.,2.,3.]

Man Page Details
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NAME
DCOPY - BLAS level one, copies a double precision vector into another
double precision vector
SYNOPSIS
SUBROUTINE DCOPY ( n, x, incx, y, incy )
INTEGER n, incx, incy
DOUBLE PRECISION x, y
DESCRIPTION
DCOPY copies a double precision vector into another double precision
vector. DCOPY copies a vector x, whose length is n to a vector y. incx
and incy specify the increment between two consecutive elements of
respectively vector x and y.
This routine performs the following vector operation:
y <-—- X
where x and y are double precision vectors.
ARGUMENTS

n INTEGER. (input)
Number of vector elements to be copied.
If n <= 0, this routine returns without computation.

X DOUBLE PRECISION, (input)
Vector from which to copy.

incx INTEGER. (input)
Increment between elements of x.
If incx = 0, the y vector is unchanged

y DOUBLE PRECISION, (output)
array of dimension (n-1) * |incy| + 1, result vector.

incy INTEGER. (input)
Increment between elements of y.
If incy = 0, the y vector is unchanged
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(BLAS 1 dcopy)=
(defun dcopy (n dx incx dy incy)
(declare (type (simple-array double-float) dy dx)
(type fixnum incy incx n))
(let ((maxx (length dx)) (maxy (length dy)))
(declare (type fixnum maxx maxy))
(when (and (> n 0)
(> incx 0) (< (x (1- n) incx) maxx)
(> incy 0) (< (* (1- n) incy) maxy))
(if (and (= incx 1) (= incy 1))
; unit increments
(dotimes (i n)
(setf (the double-float (svref dy i)) (the double-float (svref dx i))))
; non-unit increments
(let ((ix 0) (iy 0))
(declare (type fixnum ix iy))
(when (< incx 0) (setq ix (* (1+ (- n)) incx)))
(when (< incy 0) (setq ix (* (1+ (- n)) incy)))
(dotimes (i n)
(setf (the double-float (svref dy iy)) (the double-float (svref dx ix)))
(setq ix (+ ix incx))
(setq iy (+ iy incy)))))))
dy)

4.4 ddot BLAS

(ddot.input)=
)set break resume
)sys rm -f ddot.output
)spool ddot.output
)set message test on
)set message auto off
)clear all

)spool
)1lisp (bye)
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(ddot.help)=

ddot examples

Man Page Details

NAME
DDOT - BLAS 1level one, computes a dot product (inner product) of two
double precision vectors
SYNOPSIS
DOUBLE PRECISION FUNCTION DDOT ( n, x, incx, y, incy )
INTEGER n, incx, incy
DOUBLE PRECISION X, ¥
DESCRIPTION
DDOT computes a dot product of two double precision vectors (1 double
precision inner product).
2
This routine performs the following vector operation:
n
DDOT <-- (transpose of x) * y = Sum x(i)*y(i)
i=1
where x and y are double precision vectors.
If n <= 0, DDOT is set to O.
ARGUMENTS

n INTEGER. (input)
Number of elements in each vector.

X DOUBLE PRECISION. (input)
Array of dimension (n-1) * |incx| + 1.
Array x contains the first vector operand.

incx INTEGER. (input)
Increment between elements of x.
If incx = 0, the results will be unpredictable.
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y DOUBLE PRECISION, (input)
Array of dimension (n-1) * |incyl| + 1.
Array y contains the second vector operand.

incy INTEGER. (input)
Increment between elements of y. If incy = 0, the results will
be unpredictable.

RETURN VALUES
DDOT DOUBLE PRECISION. Result (dot product). (output)

NOTES
When working backward (incx < O or incy < 0), each routine starts at
the end of the vector and moves backward, as follows:

x(1-incx * (n-1)), x(1-incx * (n-2)), ..., x(1)

y(1-incy * (n-1)), y(l-incy * (n-2)), ..., y(1)
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(BLAS 1 ddot)=
(defun ddot (n dx incx dy incy)
(declare (type (simple-array double-float (*)) dy dx)
(type fixnum incy incx n))
(f2cl-1lib:with-multi-array-data
((dx double-float dx-%datal dx-%offset)
(dy double-float dy-%data} dy-%offset%))
(prog ((1 0) (ix 0) (iy 0) (m 0) (mpl 0) (dtemp 0.0) (ddot 0.0))
(declare (type (double-float) ddot dtemp)
(type fixnum mpl m iy ix i))
(setf ddot 0.0)
(setf dtemp 0.0)
(if (<= n 0) (go end_label))
(if (and (= incx 1) (= incy 1)) (go label20))
(setf ix 1)
(setf iy 1)
(if (< incx 0)
(setf ix
(f2cl-lib:int-add
(f2cl-lib:int-mul (f2cl-lib:int-sub 1 n) incx)
1))
(if (< incy 0)
(setf iy
(f2cl-lib:int-add
(f2c1-1lib:int-mul (£f2cl-lib:int-sub 1 n) incy)
1))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf dtemp
(+ dtemp
(* (f2cl-1lib:fref dx-%data¥% (ix) ((1 *)) dx-%offset¥)
(f2cl-1lib:fref dy-‘data)k (iy) ((1 *)) dy-hoffset’))))
(setf ix (f2cl-lib:int-add ix incx))
(setf iy (f2cl-lib:int-add iy incy))))
(setf ddot dtemp)
(go end_label)
label20
(setf m (mod n 5))
(if (= m 0) (go label40))
(f2c1l-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf dtemp
(+ dtemp
(* (f2cl-1lib:fref dx-Y%data% (i) ((1 *)) dx-offset’,)
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(f2cl-1lib:fref dy-‘datal (i) ((1 %)) dy-Yoffset%))))))
(if (< n 5) (go label60))
labeldO
(setf mpl (f2cl-lib:int-add m 1))
(f2cl-1ib:fdo (i mpl (f2cl-lib:int-add i 5))
((> i n) nil)
(tagbody
(setf dtemp
(+ dtemp
(x (f2cl-lib:fref dx-Jdata¥k% (i) ((1 *)) dx-%offset’)
(f2cl-1lib:fref dy-data% (i) ((1 %)) dy-koffset’))
(*
(f2cl-1ib:fref dx-Ydatal,
((£f2cl-lib:int-add i 1))
((1 %))
dx-%offset’)
(f2cl-lib:fref dy-%datal
((£f2cl-lib:int-add i 1))
((1 %))
dy-%offset%))
(*
(f2cl-1ib:fref dx-%dataj,
((£f2cl-lib:int-add i 2))
((1 %))
dx-%offset?)
(f2cl-lib:fref dy-%datal
((f2cl-1ib:int-add i 2))
(1 %))
dy-loffset’))
(*
(f2cl-1ib:fref dx-%dataj,
((f2cl-1ib:int-add i 3))
(1 %))
dx-Joffset¥)
(f2cl-lib:fref dy-%datal,
((f2cl-1ib:int-add i 3))
((1 %))
dy-Yoffset%))
(*
(f2cl-1ib:fref dx-Ydataj,
((f2cl-1ib:int-add i 4))
((1 %))
dx-%offset’)
(f2cl-1lib:fref dy-%datal
((f2cl-1ib:int-add i 4))
((1 %))



48 CHAPTER 4. BLAS LEVEL 1

dy-Y%offset%))))))
label60
(setf ddot dtemp)
end_label
(return (values ddot nil nil nil nil nil)))))

4.5 dnrm2 BLAS

(dnrm2.input)=
)set break resume
)sys rm -f dnrm2.output
)spool dnrm2.output
)set message test on
)set message auto off
)clear all

) spool
)lisp (bye)
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(dnrm2.help)=

dnrm2 examples

Man Page Details

NAME
DNRM2 - BLAS level one, computes the Euclidean norm of a vector
SYNOPSIS
DOUBLE PRECISION FUNCTION DNRM2 ( n, x, incx )
INTEGER n, incx
DOUBLE PRECISION X
DESCRIPTION
DNRM2 computes the Euclidean (L2) norm of a double precision real vec-—
tor, as follows:
DNRM2 <-- ||x]||
2
where x is a double precision real vector.
ARGUMENTS

n INTEGER. (input)
Number of elements in the operand vector.

x DOUBLE PRECISION. (input)
Array of dimension (n-1) * |incx| + 1.
Array x contains the operand vector.

incx INTEGER. (input)
Increment between elements of x.
If incx = 0, the results will be unpredictable.

RETURN VALUES
DNRM2  DOUBLE PRECISION. Result (Euclidean norm). (output)
If n <= 0, DNRM2 is set to 0d40.

NOTES
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When working backward (incx < 0), each routine starts at the end of the
vector and moves backward, as follows:

x(1-incx * (n-1)), x(1-incx * (n-2)), ..., x(1)
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(BLAS 1 dnrm2)=
(let* ((one 1.0) (zero 0.0))
(declare (type (double-float 1.0 1.0) one)
(type (double-float 0.0 0.0) zero))
(defun dnrm2 (n x incx)
(declare (type (simple-array double-float (*)) x)
(type fixnum incx n))
(f2cl-lib:with-multi-array-data
((x double-float x-%data’ x-%offset#))
(prog ((absxi 0.0) (norm 0.0) (scale 0.0) (ssq 0.0) (ix 0) (dnrm2 0.0))
(declare (type fixnum ix)
(type (double-float) absxi norm scale ssq dnrm2))
(cond
((or (< n 1) (< incx 1))
(setf norm zero))

((=n 1)
(setf norm (abs (f2cl-lib:fref x-%data’, (1) ((1 *)) x-%offset%))))
(t

(setf scale zero)
(setf ssq one)
(f2cl-1ib:fdo (ix 1 (f2cl-lib:int-add ix incx))
(> ix
(f2cl-1ib:int-add 1
(f2cl-1ib:int-mul
(f2cl-1ib:int-add n
(f2c1-1ib:int-sub
1))
incx)))
nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (ix) ((1 *))) zero)
(setf absxi
(abs
(f2cl-1ib:fref x-%datal, (ix) ((1 *)) x-Yoffset%)))
(cond
((< scale absxi)
(setf ssq (+ one (* ssq (expt (/ scale absxi) 2))))
(setf scale absxi))
(t
(setf ssq (+ ssq (expt (/ absxi scale) 2)))))))))
(setf norm (* scale (f2cl-lib:fsqrt ssq)))))
(setf dnrm2 norm)
end_label
(return (values dnrm2 nil nil nil))))))
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4.6 drotg BLAS

(drotg.input)=
)set break resume
)sys rm -f drotg.output
)spool drotg.output
)set message test on
)set message auto off
Jclear all

) spool
)lisp (bye)
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(drotg.help)=

drotg examples

Man Page Details

NAME
DGROTG - BLAS level one rotation subroutines
SYNOPSIS
SUBROUTINE DROTG (a, b, c, s)
DOUBLE PRECISION a, b, c, s
DESCRIPTION
DROTG computes the elements of a Givens plane rotation matrix such
that:
l ¢ s | | a | I r |
l-s ¢l * | bl= 10]
where 1r = +- sqrt ( a*x*2 + b**2 ) and c**2 + s**2 =1.
The Givens plane rotation can be used to introduce zero elements into
a matrix selectively.
ARGUMENTS

a (input and output) DOUBLE PRECISION

First vector component. On input, the first component of the
vector to be rotated. On output, a is overwritten by by r, the
first component of the vector in the rotated coordinate system
where:

H
]

sign(sqrt(a**2 + b*x2),a), if lal > |bl

R
1]

sign(sqrt(a*x*2 + bx*2),b), if |a| <= |bl
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b (input and output) DOUBLE PRECISION
Second vector component.

On input, the second component of the vector to be rotated. On
output, b contains z, where:

z=s if lal > |bl
z=1/c if lal <= |b] and ¢ !'= 0 andr !=0
z=1 if Jal <= |bl and ¢ =0 andr '=0

z=0 if r=20

c (output) DOUBLE PRECISION
Cosine of the angle of rotation:

=a/r if r '=0
c=1 if r =0
s (output) DOUBLE PRECISION

Sine of the angle of rotation:

b/r if r !=0
s =0 if r =0
NOTE
The value of z, returned in b by DROTG, gives a compact representation

of the rotation matrix, which can be used later to reconstruct c and s
as in the following example:

IF (B .EQ. 1. ) THEN
Cc=0.
S =1.

ELSEIF( ABS( B) .LT. 1) THEN
C =SQRT( 1. - B * B)

S =8B
ELSE
c=1./B
S =SQRT( 1 - C * C)
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Double precision. Computes plane rotation. Arguments are:

e da - double-float
e db - double-float
e ¢ - double-float

e s - double-float
Returns multiple values where:

e 1 da - double-float
e 2 db - double-float
e 3 ¢ - double-float

e 4 s - double-float

(BLAS 1 drotg)=

(defun drotg (da db c s)

(declare (type (double-float) s c db da))

(prog ((roe 0.0) (scale 0.0) (r 0.0) (z 0.0))
(declare (type (double-float) z r scale roe))
(setf roe db)
(when (> (the double-float (abs da)) (the double-float (abs db)))

(setf roe da))

(setf scale (+ (the double-float (abs da)) (the double-float (abs db))))
(if (/= scale 0.0) (go labell0))
(setf ¢ 1.0)
(setf s 0.0)
(setf r 0.0)
(setf z 0.0)
(go label20)

labell0
(setf r

(* scale (f2cl-lib:dsqrt (+ (expt (/ da scale) 2) (expt (/ db scale) 2)))))

(setf r (* (£2cl-1ib:dsign 1.0 roe) r))
(setf ¢ (/ da r))
(setf s (/ db r))

(setf z 1.0)
(when (> (the double-float (abs da)) (the double-float (abs db)))
(setf z s))
(if (and (>= (the double-float (abs db)) (the double-float (abs da)))
(/= ¢ 0.0))
(setf z (/ 1.0 ¢)))
label20

(setf da r)
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(setf db z)
(return (values da db c s))))

4.7 drot BLAS

(drot.input)=
)set break resume
)sys rm -f drot.output
)spool drot.output
)set message test on
)set message auto off
)clear all

) spool
)1lisp (bye)
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(drot.help)=

o7

drot examples

Man Page Detail

S

NAME
DROT - BLAS level one, plane rotation subroutines
SYNOPSIS
SUBROUTINE DROT ( n, %, incx, y, incy, c, s )
INTEGER n, incx, incy
DOUBLE PRECISION x, y, c, S
DESCRIPTION
DROT applies a plane rotation matrix to a real sequence of ordered
pairs:
(x,y), for all i =1, 2, ..., n.
i i
ARGUMENTS
n INTEGER. (input)
Number of ordered pairs (planar points in DROT) to be rotated.
If n <= 0, this routine returns without computation.
X DOUBLE PRECISION, (input and output)
Array of dimension (n-1) * |incx| + 1. On input, array x con-
tains the x-coordinate of each planar point to be rotated. On
output, array x contains the x-coordinate of each rotated pla-
nar point.
incx INTEGER. (input)
Increment between elements of x. If incx = 0, the results will
be unpredictable.
y DOUBLE PRECISION, (input and output)

array of dimension (n-1) * |incyl| + 1.
On input, array y contains the y-coordinate of each planar
point to be rotated. On output, array y contains the y-coordi-
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nate of each rotated planar point.

incy INTEGER. (input)
Increment between elements of y. If incy = 0, the results will
be unpredictable.

c DOUBLE PRECISION, Cosine of the angle of rotation.
(input)
s DOUBLE PRECISION, Sine of the angle of rotation. (input)

This routine applies the following plane rotation to each pair
of elements (x , y):

i i
| x(1) | <= | c s | | x(i) |
| y(1) | l-s ¢ | [ y(@i) |
for i =1,...,n
2 2

If coefficients c and s satisfy ¢ + s 1.0, the rotation matrix
is orthogonal, and the transformation is called a Givens plane
rotation. If ¢ = 1 and s = 0, DROT returns without modifying any
input parameters.

To calculate the Givens coefficients ¢ and s from a two-element
vector to determine the angle of rotation, use SROTG(3S).

When working backward (incx < O or incy < 0), each routine starts
at the end of the vector and moves backward, as follows:

x(1-incx * (n-1)), x(1-incx * (n-2)), ..., x(1)

y(l-incy * (n-1)), y(l-incy * (n-2)), ..., y(1)
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(BLAS 1 drot)=
(defun drot (n dx incx dy incy c s)
(declare (type (double-float) s c)
(type (simple-array double-float (%)) dy dx)
(type fixnum incy incx n))
(f2cl-1ib:with-multi-array-data
((dx double-float dx-Ydatal dx-Y%offset¥)
(dy double-float dy-%datal, dy-offseti))
(prog ((i 0) (ix 0) (iy 0) (dtemp 0.0))
(declare (type (double-float) dtemp) (type fixnum iy ix i))
(if (<= n 0) (go end_label))
(if (and (= incx 1) (= incy 1)) (go label20))
(setf ix 1)
(setf iy 1)
(if (< incx 0)
(setf ix
(f2cl-1lib:int-add
(f2c1-1lib:int-mul (f2cl-lib:int-sub 1 n) incx)
1))
(if (< incy 0)
(setf iy
(f2cl-1lib:int-add
(f2cl-lib:int-mul (f2cl-lib:int-sub 1 n) incy)
D
(f2c1l-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf dtemp
(+ (x ¢ (f2cl-lib:fref dx-Ydata) (ix) ((1 *)) dx-Y%offset%))
(* s (f2cl-lib:fref dy-%dataj (iy) ((1 *)) dy-%offset%))))
(setf (f2cl-lib:fref dy-%datal (iy) ((1 %)) dy-offsetl)
(- (¢ ¢ (f2cl-lib:fref dy-%data¥% (iy) ((1 *)) dy-%offset%))
(x s (f2cl-lib:fref dx-%dataj (ix) ((1 *)) dx-Yoffset’))))
(setf (f2cl-lib:fref dx-%data)k (ix) ((1 *)) dx-Y%offset’) dtemp)
(setf ix (f2cl-lib:int-add ix incx))
(setf iy (f2cl-lib:int-add iy incy))))
(go end_label)
label20
(f2c1-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf dtemp
(+ (* ¢ (f2cl-lib:fref dx-Ydata% (i) ((1 *)) dx-%offset}))
(* s (f2cl-lib:fref dy-%data), (i) ((1 *)) dy-‘hoffset%))))
(setf (f2cl-lib:fref dy-%datalk (i) ((1 %)) dy-Yoffseti)
(= (x ¢ (f2cl-1lib:fref dy-‘dataj (i) ((1 *)) dy-offsetl))
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(* s (f2cl-lib:fref dx-%data) (i) ((1 *)) dx-%offset%))))
(setf (f2cl-lib:fref dx-%data)k (i) ((1 %)) dx-offset’) dtemp)))
end_label
(return (values nil nil nil nil nil nil nil)))))

4.8 dscal BLAS

(dscal.input)=
)set break resume
)sys rm -f dscal.output
)spool dscal.output
)set message test on
)set message auto off
Jclear all

) spool
)lisp (bye)
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(dscal.help)=

dscal examples

Man Page Details

NAME
DSCAL - BLAS level one, scales a double precision vector
SYNOPSIS
SUBROUTINE DSCAL ( n, alpha, x, incx )
INTEGER n, incx
DOUBLE PRECISION alpha, x
DESCRIPTION
DSCAL scales a double precision vector with a double precision scalar.
DSCAL scales the vector x of length n and increment incx by the con-
stant a.
This routine performs the following vector operation:
x <-- alpha x
where alpha is a double precisoin scalar, and x is a double precision
vector.
ARGUMENTS
n INTEGER. (input)

Number of elements in the vector.
If n <= 0, this routine returns without computation.

alpha DOUBLE PRECISION scalar alpha. (input)

X DOUBLE PRECISION, (input and output)
Array of dimension (n-1) * |incx| + 1. Vector to be scaled.

incx INTEGER. (input)
Increment between elements of x.
If incx = 0, the results will be unpredictable.
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NOTES
When working backward (incx < O or incy < 0), each routine starts at
the end of the vector and moves backward, as follows:

x(1-incx * (n-1)), x(1-incx * (n-2)), ..., x(1)
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(BLAS 1 dscal)=
(defun dscal (n da dx incx)
(declare (type (simple-array double-float (*)) dx)
(type (double-float) da)
(type fixnum incx n))
(f2cl-1ib:with-multi-array-data
((dx double-float dx-%data’, dx-%offsetl))
(prog ((1 0) (m 0) (mpl 0) (mincx 0))
(declare (type fixnum nincx mpl m i))
(if (or (<= n 0) (<= incx 0)) (go end_label))
(if (= incx 1) (go label20))
(setf nincx (f2cl-lib:int-mul n incx))
(f2cl-1ib:fdo (i 1 (f2cl-1lib:int-add i incx))
((> i nincx) nil)
(tagbody
(setf (f2cl-lib:fref dx-%data) (i) ((1 *)) dx-Y%offsetl)
(x da (f2cl-lib:fref dx-Ydata) (i) ((1 *)) dx-%offset%)))))
(go end_label)
label20
(setf m (mod n 5))
(if (=m 0) (go label40))
(f2cl1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref dx-%data) (i) ((1 *)) dx-Y%offsetl)
(x da (f2cl-lib:fref dx-data% (i) ((1 *)) dx-Yoffset’)))))
(if (< n 5) (go end_label))
label4O
(setf mpl (f2cl-lib:int-add m 1))
(f2c1-1lib:fdo (i mpl (f2cl-lib:int-add i 5))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref dx-%data) (i) ((1 *)) dx-Y%offsetl)
(* da (f2cl-1lib:fref dx-%data% (i) ((1 *)) dx-%offset%h)))
(setf (f2cl-lib:fref dx-%datal
((f2cl-1ib:int-add i 1))
(1 %)
dx-%offset’,)
(x da
(f2cl-1ib:fref dx-Ydata
((f2cl-1ib:int-add i 1))
(1 %)
dx-Y%offset)))
(setf (f2cl-lib:fref dx-%datal,
((f2cl-1lib:int-add i 2))
(1 %)
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dx-%offset%)
(x da
(f2cl-1ib:fref dx-%datal
((f2cl-1ib:int-add i 2))
((1 %))
dx-Y%offset%)))
(setf (f2cl-lib:fref dx-%datal
((f2cl-1lib:int-add i 3))
((1 %))
dx-%offseth)
(x da
(f2cl-1lib:fref dx-%datal
((f2cl-1lib:int-add i 3))
((1 %))
dx-%offset%)))
(setf (f2cl-lib:fref dx-Y%data}
((f2cl-1ib:int-add i 4))
((1 %))
dx-Y%offseth)
(* da
(f2cl-1ib:fref dx-Y%data
((f2cl-1lib:int-add i 4))
(1 %))
dx-%offset%)))))
end_label

(return (values nil nil nil nil)))))

4.9 dswap BLAS

(dswap.input)=
)set break resume
)sys rm -f dswap.output
)spool dswap.output
)set message test on
)set message auto off
)clear all

) spool
)lisp (bye)
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(dswap.help)=

dswap examples

Man Page Details

NAME
DSWAP - BLAS level one, Swaps two double precision vectors

SYNOPSIS
SUBROUTINE DSWAP ( n, x, incx, y, incy )

INTEGER n, incx, incy

DOUBLE PRECISION x, y

DESCRIPTION
DSWAP swaps two double precision vectors, it interchanges n values of
vector x and vector y. incx and incy specify the increment between two
consecutive elements of respectively vector x and y.

This routine performs the following vector operation:
X <->y
where x and y are double precision vectors.

ARGUMENTS
n INTEGER. (input)
Number of vector elements to be swapped.
If n <= 0, this routine returns without computation.

X DOUBLE PRECISION, (input and output)
Array of dimension (n-1) * |incx| + 1.

incx INTEGER. (input)
Increment between elements of x.
If incx = 0, the results will be unpredictable.

y DOUBLE PRECISION, (input and output)
array of dimension (n-1) * |incy| + 1. Vector to be swapped.
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incy INTEGER. (input)
Increment between elements of y. If incy = 0, the results will
be unpredictable.

When working backward (incx < 0 or incy < 0), each routine starts at
the end of the vector and moves backward, as follows:
x(1-incx * (n-1)), x(1-incx * (n-2)), ..., x(1)

y(1-incy * (n-1)), y(l-incy * (n-2)), ..., y(1)
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(BLAS 1 dswap)=
(defun dswap (n dx incx dy incy)
(declare (type (simple-array double-float (*)) dy dx)
(type fixnum incy incx n))
(f2cl-1ib:with-multi-array-data
((dx double-float dx-Ydatal dx-Y%offset¥)
(dy double-float dy-%data), dy-Yoffset%))
(prog ((1i 0) (ix 0) (iy 0) (m 0) (mpl 0) (dtemp 0.0))
(declare (type (double-float) dtemp)
(type fixnum mpl m iy ix i))
(if (<= n 0) (go end_label))
(if (and (= incx 1) (= incy 1)) (go label20))
(setf ix 1)
(setf iy 1)
(if (< incx 0)
(setf ix
(f2cl-1lib:int-add
(f2cl-lib:int-mul (f2cl-lib:int-sub 1 n) incx)
1))
(if (< incy 0)
(setf iy
(f2cl-1lib:int-add
(f2cl-lib:int-mul (f2cl-lib:int-sub 1 n) incy)
DN
(f2c1l-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf dtemp (f2cl-1lib:fref dx-Ydata’k (ix) ((1 *)) dx-%offset%))
(setf (f2cl-lib:fref dx-%datal, (ix) ((1 %)) dx-%offset))
(f2cl-1lib:fref dy-‘data)% (iy) ((1 %)) dy-Yoffset’))
(setf (f2cl-lib:fref dy-%datal, (iy) ((1 %)) dy-%offset’,) dtemp)
(setf ix (f2cl-lib:int-add ix incx))
(setf iy (f2cl-lib:int-add iy incy))))
(go end_label)
label20
(setf m (mod n 3))
(if (=m 0) (go label40))
(f2cl-1ib:fdo (i 1 (f2cl-1lib:int-add i 1))
((> i m) nil)
(tagbody
(setf dtemp (f2cl-lib:fref dx-%datal, (1) ((1 *)) dx-Y%offset%))
(setf (f2cl-lib:fref dx-¥%data)k (i) ((1 *)) dx-Yoffsetl)
(f2cl-1lib:fref dy-‘data’% (i) ((1 *)) dy-%offset%))
(setf (f2cl-lib:fref dy-%data’ (i) ((1 *)) dy-Y%offset’%) dtemp)))
(if (< n 3) (go end_label))
label40
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(setf mpl (f2cl-lib:int-add m 1))
(f2cl-lib:fdo (i mpl (f2cl-1lib:int-add i 3))
((> i n) nil)
(tagbody
(setf dtemp (f2cl-lib:fref dx-Y%datal), (i) ((1 %)) dx-Yoffset%))
(setf (f2cl-lib:fref dx-%data% (i) ((1 *)) dx-Y%offset’)
(f2cl-lib:fref dy-%data) (i) ((1 *)) dy-‘hoffseti))
(setf (f2cl-lib:fref dy-%data)k (i) ((1 %)) dy-offset’) dtemp)
(setf dtemp
(f2cl-lib:fref dx-%datal
((f2cl-1ib:int-add i 1))
(1 %))
dx-joffset%))
(setf (f2cl-1lib:fref dx-%data’%
((f2cl-1lib:int-add i 1))
(1 *))
dx-%offset’)
(f2cl-1lib:fref dy-‘datal
((£f2cl-1lib:int-add i 1))
(1 )
dy-Yoffset%))
(setf (f2cl-lib:fref dy-%datal
((£f2cl-1lib:int-add i 1))
(1 %))
dy-‘hoffset%)
dtemp)
(setf dtemp
(f2cl-1lib:fref dx-%data’
((f2cl-1ib:int-add i 2))
(1 =)
dx-Y%offset%))
(setf (f2cl-lib:fref dx-%datal
((f2cl-1ib:int-add i 2))
(1 %))
dx-%offset’)
(f2cl-lib:fref dy-%datal
((f2cl-1ib:int-add i 2))
(1 %)
dy-%offset%))
(setf (f2cl-lib:fref dy-’%datal
((f2cl-1ib:int-add i 2))
(1 *))
dy-%offset?)
dtemp)))
end_label
(return (values nil nil nil nil nil)))))
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4.10 dzasum BLAS

(dzasum.input)=
)set break resume
)sys rm -f dzasum.output
)spool dzasum.output
)set message test on
)set message auto off
)clear all

) spool
)1lisp (bye)
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(dzasum.help)=

dzasum examples

Man Page Details

NAME
DZASUM - BLAS level one, sums the absolute values of the real and imag-
inary parts of the elements of a double complex vector
SYNOPSIS
DOUBLE PRECISION FUNCTION DZASUM ( n, x, incx )
INTEGER n, incx
DOUBLE COMPLEX X
DESCRIPTION
This routine performs the following vector operation:
n
DZASUM <-- Sum abs( real(x(i)) ) + abs( aimag(x(i)) )
i=1
ARGUMENTS
n INTEGER. (input)

Number of vector elements to be summed.

X DOUBLE COMPLEX. (input)
Array of dimension (n-1) * abs(incx) + 1.
Vector that contains elements to be summed.

incx INTEGER. (input)
Increment between elements of x.
If incx = 0, the results will be unpredictable.

RETURN VALUES
DZASUM DOUBLE PRECISION. (output)
Sum of the absolute values of the real and imaginary parts of
the elements of the vector x.
If n <= 0, DZASUM is set to O.
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NOTES
When working backward (incx < 0), each routine starts at the end of the
vector and moves backward, as follows:

x(1-incx * (n-1)), x(1-incx * (n-2)), ..., x(1)
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Computes (complex double-float) asum «— ||re(x)||1 + ||im(z)|]1

Arguments are:

e n - fixnum
e dx - array (complex double-float)

e incx - fixnum
Return values are:

e 1 nil
e 2 nil

e 3 nil

(BLAS 1 dzasum)=
(defun dzasum (n zx incx)
(declare (type (simple-array (complex double-float) (*)) zx)
(type fixnum incx n))
(f2cl-1lib:with-multi-array-data
((zx (complex double-float) zx-Ydata), zx-%offseti))
(prog ((i 0) (ix 0) (stemp 0.0) (dzasum 0.0))
(declare (type (double-float) dzasum stemp)
(type fixnum ix i))
(setf dzasum 0.0)
(setf stemp 0.0)
(if (or (<= n 0) (<= incx 0)) (go end_label))
(if (= incx 1) (go label20))
(setf ix 1)
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf stemp
(+ stemp
(dcabs1
(f2c1-1ib:fref zx-%data) (ix) ((1 %)) zx-Joffset’))))
(setf ix (f2cl-lib:int-add ix incx))))
(setf dzasum stemp)
(go end_label)
label20
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf stemp
(+ stemp
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(dcabs1
(f2cl-1ib:fref zx-Ydata), (i) ((1 *)) zx-Yoffset%))))))
(setf dzasum stemp)
end_label
(return (values dzasum nil nil nil)))))

4.11 dznrm2 BLAS

(dznrm2.input)=
)set break resume
)sys rm -f dznrm2.output
)spool dznrm2.output
)set message test on
)set message auto off
Jclear all

) spool
)1lisp (bye)
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(dznrm2.help)=

dznrm2 examples

Man Page Details

NAME
DZNRM2 - BLAS level one, computes the Euclidean norm of a vector
SYNOPSIS
DOUBLE PRECISION FUNCTION DZNRM2 ( n, x, incx )
INTEGER n, incx
DOUBLE COMPLEX X
DESCRIPTION
DZNRM2 computes the Euclidean (L2) norm of a double precision complex
vector:
DZNRM2 <-- ||x||
2
where x is a double precision complex vector.
ARGUMENTS

n INTEGER (input)
Number of elements in the operand vector.

X DOUBLE COMPLEX (input)
Array of dimension (n-1) * |incx| + 1.
Array x contains the operand vector.

incx INTEGER (input)
Increment between elements of x.
If incx = 0, the results will be unpredictable.

RETURN VALUES
DZNRM2 DOUBLE PRECISION Result (Euclidean norm). (output)
If n <= 0, DZNRM2 is set to 0dO.
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NOTES
When working backward (incx < 0), DZNRM2 starts at the end of the vec-
tor and moves backward, as follows:

x(1-incx * (n-1)), x(1-incx * (n-2)), ..., x(1)
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(BLAS 1 dznrm2)=
(let* ((one 1.0) (zero 0.0))
(declare (type (double-float 1.0 1.0) one)
(type (double-float 0.0 0.0) zero))
(defun dznrm2 (n x incx)
(declare (type (simple-array (complex double-float) (*)) x)
(type fixnum incx n))
(f2cl-lib:with-multi-array-data
((x (complex double-float) x-%data) x-%offset’))
(prog ((norm 0.0) (scale 0.0) (ssq 0.0) (temp 0.0) (ix 0) (dznrm2 0.0))
(declare (type fixnum ix)
(type (double-float) norm scale ssq temp dznrm2))
(cond
((or (< n 1) (< incx 1))
(setf norm zero))
(t
(setf scale zero)
(setf ssq one)
(f2c1-1lib:fdo (ix 1 (f2cl-1lib:int-add ix incx))
(> ix
(f2cl-1lib:int-add 1
(f2cl-1lib:int-mul
(f2cl-1lib:int-add n
(f2cl-1lib:int-sub 1))

incx)))
nil)
(tagbody
(cond
(/=
(coerce (realpart (f2cl-lib:fref x (ix) ((1 *)))) ’double-float
zero)
(setf temp
(abs
(coerce (realpart
(f2cl-lib:fref x-Ydatal), (ix) ((1 *)) x-Yoffset%))
’double-float)))
(cond

((< scale temp)
(setf ssq (+ one (x ssq (expt (/ scale temp) 2))))
(setf scale temp))

(t

(setf ssq (+ ssq (expt (/ temp scale) 2)))))))

(cond
((/= (f2cl-1lib:dimag (f2cl-1lib:fref x (ix) ((1 *)))) zero)
(setf temp

(abs
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(f2cl-1lib:dimag
(f2cl-1lib:fref x-Jdatal, (ix) ((1 *)) x-%offset%))))
(cond
((< scale temp)
(setf ssq (+ one (* ssq (expt (/ scale temp) 2))))
(setf scale temp))
(t
(setf ssq (+ ssq (expt (/ temp scale) 2)))))))))
(setf norm (* scale (f2cl-lib:fsqrt ssq)))))
(setf dznrm2 norm)
end_label
(return (values dznrm2 nil nil nil))))))

4.12 icamax BLAS

(icamaz.input)=
)set break resume
)sys rm -f icamax.output
)spool icamax.output
)set message test on
)set message auto off
)clear all

)spool
)1lisp (bye)
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(icamaz.help)=

icamax examples

Man Page Details

NAME
ICAMAX - BLAS level one, maximum index function
SYNOPSIS
INTEGER FUNCTION ICAMAX ( n, x, incx )
INTEGER n, incx
COMPLEX X
DESCRIPTION
ICAMAX searches a complex vector for the first occurrence of the maxi-
mum absolute value.
ICAMAX determines the first index i such that
|[Real(x )|+ |Imag(x ) | = MAX(|Real(x )| + | Imag(x )I): j =1, ..., n
i i j j
where x 1is an element of a complex vector.
J
ARGUMENTS
n INTEGER. (input)

Number of elements to process in the vector to be searched. If
n <= 0, these routines return O.

X COMPLEX. (input)
Array of dimension (n-1) * |incx| + 1.
Array x contains the vector to be searched.

incx INTEGER. (input)
Increment between elements of x.

RETURN VALUES
ICAMAX INTEGER. (output)
Return the first index of the maximum absolute value of vector
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x. The vector x has length n and increment incx.
NOTES
When working backward (incx < 0), each routine starts at the end of the
vector and moves backward, as follows:
x(1-incx * (n-1)), x(1-incx * (n-2)), ..., x(1)
The largest absolute value is:

ABS (x(1+(index-1) * incx)) when incx > O

ABS (x(1+(n-index) * |incx|)) when incx < O
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(BLAS 1 icamax)=
(defun icamax (n cx incx)
(declare (type (simple-array (complex single-float) (*)) cx)
(type fixnum incx n))
(f2cl-1lib:with-multi-array-data
((cx (complex single-float) cx-%datal cx-%hoffset%))
(labels ((cabsl (zdum)
(+ (abs (coerce (realpart zdum) ’single-float))
(abs (f2cl-lib:aimag zdum)))))
(declare (ftype (function (complex single-float)
(values single-float &rest t))
cabs1))
(prog ((zdum #C(0.0f0 0.0f0)) (i 0) (ix 0) (smax 0.0f0) (icamax 0))
(declare (type (single-float) smax)
(type fixnum icamax ix i)
(type (complex single-float) zdum))
(setf icamax 0)
(if (or (< n 1) (<= incx 0)) (go end_label))
(setf icamax 1)
(if (= n 1) (go end_label))
(if (= incx 1) (go label20))
(setf ix 1)
(setf smax (cabsl (f2cl-lib:fref cx-%data), (1) ((1 *)) cx-%offset%)))
(setf ix (f2cl-lib:int-add ix incx))
(f2cl-1lib:fdo (i 2 (f2cl-lib:int-add i 1))
((> 1 n) nil)

(tagbody
(if
(<= (cabsl (f2cl-lib:fref cx-Ydata’, (ix) ((1 %)) cx-Yoffset%))
smax)

(go labelb))
(setf icamax i)
(setf smax
(cabs1l (f2cl-lib:fref cx-%data) (ix) ((1 *)) cx-Y%offsetl)))
labelb
(setf ix (f2cl-lib:int-add ix incx))))
(go end_label)
label20
(setf smax (cabsl (f2cl-lib:fref cx-%datal, (1) ((1 %)) cx-hoffset%)))
(f2cl-1ib:fdo (i 2 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(if
(<= (cabsl (f2cl-lib:fref cx-Y%data), (i) ((1 *)) cx-Y%offset’h))
smax)
(go 1label30))
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(setf icamax i)
(setf smax
(cabs1l (f2cl-lib:fref cx-%data) (i) ((1 *)) cx-Y%offsetl)))
label30))
end_label
(return (values icamax nil nil nil))))))

4.13 idamax BLAS

(idamaz.input)=
)set break resume
)sys rm -f idamax.output
)spool idamax.output
)set message test on
)set message auto off
)clear all

)spool
)1lisp (bye)
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(idamaz.help)=

idamax examples

Man Page Details

NAME
IDAMAX - BLAS level one, maximum index function
SYNOPSIS
INTEGER FUNCTION IDAMAX ( n, x, incx )
INTEGER n, incx
DOUBLE PRECISION X
DESCRIPTION
IDAMAX searches a double precision vector for the first occurrence of
the the maximum absolute value. The vector x has length n and increment
incx.
ARGUMENTS
n INTEGER. (input)
Number of elements to process in the vector to be searched. If
n <= 0, these routines return O.
X DOUBLE PRECISION. (input)

Array of dimension (n-1) * |incx| + 1.
Array x contains the vector to be searched.

incx INTEGER. (input)
Increment between elements of x.

RETURN VALUES
IDAMAX INTEGER. (output)
Return the first index of the maximum absolute value of vector
x. The vector x has length n and increment incx.

NOTES
When working backward (incx < 0), each routine starts at the end of the
vector and moves backward, as follows:
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x(1-incx * (n-1)), x(1-incx * (n-2)), ..., x(1)
The largest absolute value is:
ABS (x(1+(index-1) * incx)) when incx > O

ABS (x(1+(n-index) * |incx]|)) when incx < O
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(BLAS 1 idamax)=
(defun idamax (n dx incx)
(declare (type (simple-array double-float (*)) dx)
(type fixnum incx n))
(f2cl-1lib:with-multi-array-data
((dx double-float dx-%datal, dx-joffset%))
(prog ((i 0) (ix 0) (dmax 0.0) (idamax 0))
(declare (type (double-float) dmax)
(type fixnum idamax ix i))
(setf idamax 0)
(if (or (< n 1) (<= incx 0)) (go end_label))
(setf idamax 1)
(if (= n 1) (go end_label))
(if (= incx 1) (go label20))
(setf ix 1)
(setf dmax
(the double-float (abs
(the double-float
(f2cl-1ib:fref dx-%data), (1) ((1 *)) dx-joffset%)))))
(setf ix (f2cl-lib:int-add ix incx))
(f2cl1-1ib:fdo (i 2 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(if
(=
(the double-float (abs
(the double-float
(f2cl-1ib:fref dx-datal, (ix) ((1 *)) dx-joffset%))))
dmax)
(go labelb))
(setf idamax i)
(setf dmax
(the double-float (abs
(the double-float
(f2cl-1ib:fref dx-%data), (ix) ((1 *)) dx-Yoffset%)))))
labelb
(setf ix (f2cl-lib:int-add ix incx))))
(go end_label)
label20
(setf dmax
(the double-float (abs
(the double-float
(f2cl-lib:fref dx-%datal (1) ((1 *)) dx-%offset%)))))
(f2cl-1ib:fdo (i 2 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
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(if
(<=
(the double-float (abs
(the double-float
(f2cl-lib:fref dx-%datal (i) ((1 *)) dx-%offset%))))
dmax)
(go label30))
(setf idamax i)
(setf dmax
(the double-float (abs
(the double-float
(f2cl-1ib:fref dx-Y%data’, (i) ((1 *)) dx-%offset%)))))
label30))
end_label
(return (values idamax nil nil nil)))))

4.14 isamax BLAS

(isamaz.input)=
)set break resume
)sys rm -f isamax.output
)spool isamax.output
)set message test on
)set message auto off
)clear all

) spool
)1lisp (bye)
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(isamaz.help)=

isamax examples

Man Page Details

NAME
ISAMAX - BLAS level one, maximum index function
SYNOPSIS
INTEGER FUNCTION ISAMAX ( n, x, incx )
INTEGER n, incx
REAL b4
DESCRIPTION
ISAMAX searches a real vector for the first occurrence of the the maxi-
mum absolute value. The vector x has length n and increment incx.
ISAMAX returns the first index i such that
[x | =MAX x| : j=1, ..., n
i J
where x is an element of a real vector.
J
ARGUMENTS
n INTEGER. (input)

Number of elements to process in the vector to be searched. If
n <= 0, these routines return O.

X REAL. (input)
Array of dimension (n-1) * |incx| + 1.
Array x contains the vector to be searched.

incx INTEGER. (input)
Increment between elements of x.

RETURN VALUES
ISAMAX INTEGER. (output)
Return the first index of the maximum absolute value of vector
x. The vector x has length n and increment incx.
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NOTES
When working backward (incx < 0), each routine starts at the end of the
vector and moves backward, as follows:
x(1-incx * (n-1)), x(1-incx * (n-2)), ..., x(1)
The largest absolute value is:

ABS (x(1+(index-1) * incx)) when incx > O

ABS (x(1+(n-index) * |incxl|)) when incx < O
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(BLAS 1 isamax)=
(defun isamax (n sx incx)
(declare (type (simple-array single-float (%)) sx)
(type fixnum incx n))
(f2cl-1lib:with-multi-array-data
((sx single-float sx-%datal, sx-joffset%))
(prog ((i 0) (ix 0) (smax 0.0f0) (isamax 0))
(declare (type (single-float) smax)
(type fixnum isamax ix i))
(setf isamax 0)
(if (or (< n 1) (<= incx 0)) (go end_label))
(setf isamax 1)
(if (= n 1) (go end_label))
(if (= incx 1) (go label20))
(setf ix 1)
(setf smax (abs (f2cl-lib:fref sx-%data), (1) ((1 *)) sx-joffset%)))
(setf ix (f2cl-lib:int-add ix incx))
(f2cl-1ib:fdo (i 2 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(if
(<= (abs (f2cl-lib:fref sx-%datal, (ix) ((1 *)) sx-%offset’)) smax)
(go labelb))
(setf isamax i)
(setf smax (abs (f2cl-lib:fref sx-%datal, (ix) ((1 *)) sx-jioffset%)))
labelb
(setf ix (f2cl-lib:int-add ix incx))))
(go end_label)
label20
(setf smax (abs (f2cl-lib:fref sx-%datal, (1) ((1 %)) sx-joffset%)))
(f2cl-1ib:fdo (i 2 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(if (<= (abs (f2cl-lib:fref sx-%data) (i) ((1 *)) sx-%offset),)) smax)
(go 1label30))
(setf isamax i)
(setf smax (abs (f2cl-lib:fref sx-%datal, (i) ((1 %)) sx-joffset%)))
label30))
end_label
(return (values isamax nil nil nil)))))
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4.15 1izamax BLAS

(izamaz.input)=
)set break resume
)sys rm -f izamax.output
)spool izamax.output
)set message test on
)set message auto off
)clear all

) spool
)1lisp (bye)

89
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(izamaz.help)=

izamax examples

Man Page Details

NAME
IZAMAX - BLAS level one, maximum index function
SYNOPSIS
INTEGER FUNCTION IZAMAX ( n, x, incx )
INTEGER n, incx
DOUBLE COMPLEX X
DESCRIPTION
IZAMAX searches a double complex vector for the first occurrence of the
maximum absolute value.
IZAMAX determines the first index i such that
|[Real(x )|+ |Imag(x ) | = MAX(|Real(x )| + | Imag(x )I): j =1, ..., n
i i j j
where x 1is an element of a double complex vector.
J
ARGUMENTS
n INTEGER. (input)

Number of elements to process in the vector to be searched. If
n <= 0, these routines return O.

X DOUBLE COMPLEX. (input)
Array of dimension (n-1) * |incx| + 1.
Array x contains the vector to be searched.

incx INTEGER. (input)
Increment between elements of x.

RETURN VALUES
IZAMAX INTEGER. (output)
Return the first index of the maximum absolute value of vector
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x. The vector x has length n and increment incx.
NOTES
When working backward (incx < 0), each routine starts at the end of the
vector and moves backward, as follows:
x(1-incx * (n-1)), x(1-incx * (n-2)), ..., x(1)
The largest absolute value is:

ABS (x(1+(index-1) * incx)) when incx > O

ABS (x(1+(n-index) * |incx|)) when incx < O
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(BLAS 1 izamax)=
(defun izamax (n zx incx)
(declare (type (simple-array (complex double-float) (*)) zx)
(type fixnum incx n))
(f2cl-1lib:with-multi-array-data
((zx (complex double-float) zx-Ydata), zx-%offseti))
(prog ((i 0) (ix 0) (smax 0.0) (izamax 0))
(declare (type (double-float) smax)
(type fixnum izamax ix i))
(setf izamax 0)
(if (or (< n 1) (<= incx 0)) (go end_label))
(setf izamax 1)
(if (= n 1) (go end_label))
(if (= incx 1) (go label20))
(setf ix 1)
(setf smax (dcabsl (f2cl-lib:fref zx-Y%datak (1) ((1 *)) zx-Y%offset))))
(setf ix (f2cl-lib:int-add ix incx))
(f2cl-1lib:fdo (i 2 (f2cl-1lib:int-add i 1))
((> i n) nil)

(tagbody
(if
(<= (dcabsl (f2cl-lib:fref zx-Y%data¥% (ix) ((1 %)) zx-%offset%))
smax)

(go labelb))
(setf izamax i)
(setf smax
(dcabs1l (f2cl-lib:fref zx-Y%data)% (ix) ((1 *)) zx-%offset%)))
labelb
(setf ix (f2cl-lib:int-add ix incx))))
(go end_label)
label20
(setf smax (dcabsl (f2cl-lib:fref zx-Y%data% (1) ((1 *)) zx-%offset’)))
(f2cl-1ib:fdo (i 2 (f2cl-1lib:int-add i 1))
((> i n) nil)
(tagbody
(if
(<= (dcabsl (f2cl-lib:fref zx-%datal (i) ((1 *)) zx-%offset’)) smax)
(go label30))
(setf izamax i)
(setf smax
(dcabs1l (f2cl-lib:fref zx-Y%data) (i) ((1 *)) zx-%offsetl)))
label30))
end_label
(return (values izamax nil nil nil)))))
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4.16 zaxpy BLAS

(zazpy.input)=
)set break resume
)sys rm -f zaxpy.output
)spool zaxpy.output
)set message test on
)set message auto off
)clear all

) spool
)1lisp (bye)

93
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(zazpy.help)=

zaxpy examples

Man Page Details

NAME
ZAXPY - BLAS level one axpy subroutine
SYNOPSIS
SUBROUTINE ZAXPY ( n, alpha, x, incx, y, incy )
INTEGER n, incx, incy
DOUBLE COMPLEX alpha, x, y
DESCRIPTION
ZAXPY adds a scalar multiple of a double complex vector to another dou-
ble complex vector.
ZAXPY computes a constant alpha times a vector x plus a vector y. The
result overwrites the initial values of vector y.
This routine performs the following vector operation:
y <-— alphaxx + y
incx and incy specify the increment between two consecutive
elements of respectively vector x and y.
ARGUMENTS

n INTEGER. (input)
Number of elements in the vectors. If n <= 0, these routines
return without any computation.

alpha DOUBLE COMPLEX. (input)
If alpha = 0 this routine returns without any computation.

X DOUBLE COMPLEX. (input)
Array of dimension (n-1) * |incx| + 1. Contains the vector to
be scaled before summation.



4.16. ZAXPY BLAS 95

incx INTEGER. (input)
Increment between elements of x.
If incx = 0, the results will be unpredictable.

y DOUBLE COMPLEX. (input and output)
array of dimension (n-1) * |incy| + 1.
Before calling the routine, y contains the vector to be summed.
After the routine ends, y contains the result of the summation.

incy INTEGER. (input)
Increment between elements of y.
If incy = 0, the results will be unpredictable.

NOTES
This routine is Level 1 Basic Linear Algebra Subprograms (Level 1
BLAS) .

When working backward (incx < O or incy < 0), each routine starts at
the end of the vector and moves backward, as follows:

x(1-incx * (n-1)), x(1-incx * (n-2)), ..., x(1)
y(l-incy * (n-1)), y(1-incy * (n-2)), ..., y(1)

RETURN VALUES
When n <= 0, double complex alpha = 0 = 0.40.i, this routine returns
immediately with no change in its arguments.
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Computes (complex double-float) y «— ax +y

Arguments are:

e 1 - fixnum

e da - (complex double-float)

e dx - array (complex double-float)
e incx - fixnum

e dy - array (complex double-float)

e incy - fixnum
Return values are:

e 1 nil
e 2 nil
e 3 nil
e 4 nil
e 5 nil

e 6 nil

(BLAS 1 zazpy)=
(defun zaxpy (n za zx incx zy incy)
(declare (type (simple-array (complex double-float) (%)) zy zx)
(type (complex double-float) za)
(type fixnum incy incx n))
(f2cl-1lib:with-multi-array-data
((zx (complex double-float) zx-%datal zx-%offset),)
(zy (complex double-float) zy-%dataj zy-%offsetl))
(prog ((i 0) (ix 0) (iy 0))

(declare (type fixnum iy ix i))

(if (<= n 0) (go end_label))

(if (= (dcabsl za) 0.0) (go end_label))

(if (and (= incx 1) (= incy 1)) (go label20))

(setf ix 1)

(setf iy 1)

(if (< incx 0)

(setf ix

(f2cl-1lib:int-add
(f2cl-lib:int-mul (f2cl-lib:int-sub 1 n) incx)
DM
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(if (< incy 0)
(setf iy
(f2c1-1lib:int-add
(f2c1l-1lib:int-mul (f2cl-lib:int-sub 1 n) incy)
1))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref zy-Y%datal (iy) ((1 %)) zy-offsetl)
(+ (f2cl-lib:fref zy-¥%datal (iy) ((1 %)) zy-offsetl)
(* za
(f2cl-1lib:fref zx-%datal (ix) ((1 %)) zx-Yoffset’))))
(setf ix (f2cl-lib:int-add ix incx))
(setf iy (f2cl-lib:int-add iy incy))))
(go end_label)
label20
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref zy-%datal, (i) ((1 *)) zy-%offset)
(+ (f2cl-lib:fref zy-%datal, (i) ((1 *)) zy-%offset?)
(x za (f2cl-lib:fref zx-Ydatal (1) ((1 %)) zx-loffset’))))))
end_label
(return (values nil nil nil nil nil nil)))))

4.17 zcopy BLAS

(zcopy.input)=
)set break resume
)sys rm -f zcopy.output
)spool zcopy.output
)set message test on
)set message auto off
Jclear all

)spool
)1lisp (bye)
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(zcopy.help)=

zZcopy examples

Man Page Details

NAME
ZCOPY - BLAS 1level one, copies a double complex vector into another
double complex vector
SYNOPSIS
SUBROUTINE ZCOPY ( n, x, incx, y, incy )
INTEGER n, incx, incy
DOUBLE COMPLEX X, ¥
DESCRIPTION
ZCOPY copies a double complex vector into another double complex vec-
tor. ZCOPY copies a vector x, whose length is n to a vector y. incx
and incy specify the increment between two consecutive elements of
respectively vector x and y.
This routine performs the following vector operation:
y <-—- X
where x and y are double complex vectors.
ARGUMENTS

n INTEGER. (input)
Number of vector elements to be copied.
If n <= 0, this routine returns without computation.

X DOUBLE COMPLEX, (input)
Vector from which to copy.

incx INTEGER. (input)
Increment between elements of x.
If incx = 0, the results will be unpredictable.

y DOUBLE COMPLEX, (output)
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array of dimension (n-1) * |incy| + 1, result vector.

incy INTEGER. (input)

Increment between elements of y. If incy = 0, the results will
be unpredictable.

NOTES

When working backward (incx < O or incy < 0), each routine starts at
the end of the vector and moves backward, as follows:

x(1-incx * (n-1)), x(1-incx * (n-2)), ..., x(1)

y(1-incy * (n-1)), y(l-incy * (n-2)), ..., y(1)
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(BLAS 1 zcopy)=
(defun zcopy (n zx incx zy incy)
(declare (type (simple-array (complex double-float) (%)) zy zx)
(type fixnum incy incx n))
(f2cl-1lib:with-multi-array-data
((zx (complex double-float) zx-%datal zx-%offset,)
(zy (complex double-float) zy-%dataj zy-%offsetl))
(prog ((i 0) (ix 0) (iy 0))
(declare (type fixnum iy ix i))
(if (<= n 0) (go end_label))
(if (and (= incx 1) (= incy 1)) (go label20))
(setf ix 1)
(setf iy 1)
(if (< incx 0)
(setf ix
(f2cl-1lib:int-add
(f2cl-1lib:int-mul (f2cl-lib:int-sub 1 n) incx)
DN
(if (< incy 0)
(setf iy
(f2cl-1lib:int-add
(f2cl-1lib:int-mul (f2cl-lib:int-sub 1 n) incy)
DN
(f2c1-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref zy-Y%datal (iy) ((1 %)) zy-%offset’,)
(f2cl-lib:fref zx-%datal, (ix) ((1 *)) zx-%offsetl))
(setf ix (f2cl-lib:int-add ix incx))
(setf iy (f2cl-lib:int-add iy incy))))
(go end_label)
label20
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref zy-¥%datal, (i) ((1 *)) zy-%offset)
(£f2cl-lib:fref zx-Ydata) (i) ((1 *)) zx-Yoffset%))))
end_label
(return (values nil nil nil nil nil)))))
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4.18 zdotc BLAS

(zdotc.input)=
)set break resume
)sys rm -f zdotc.output
)spool zdotc.output
)set message test on
)set message auto off
)clear all

) spool
)lisp (bye)
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(zdote.help)=

zdotc examples

Man Page Details

NAME
ZDOTC - BLAS level one, computes the hermitian dot product of vector x
and vector y.
SYNOPSIS
DOUBLE COMPLEX FUNCTION ZDOTC ( n, x, incx, y, incy )
INTEGER n, incx, incy
COMPLEX*16 X, ¥
DESCRIPTION
ZDOTC computes a dot product of the conjugate of a complex vector and
another complex vector 1 complex inner product) .
2
ZDOTC computes a dot product of the conjugate of a complex vector and
another complex vector 1 complex inner product) .
2
This routine performs the following vector operation:
ZDOTC <-- (conjugate transpose of x) * y
n
= Sum (complex conjugate of x(i))*y(i)
i=1
H
where x and y are complex vectors, and x is the conjugate
transpose of x.
If n <= 0, ZDOTC is set to O.
ARGUMENTS

n INTEGER. (input)
Number of elements in each vector.
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X COMPLEX*16. (input)
Array of dimension (n-1) * |incx| + 1.
Array x contains the first vector operand.

incx INTEGER. (input)
Increment between elements of x.
If incx = 0, the results will be unpredictable.

y COMPLEX*16. (input)
Array of dimension (n-1) * |incyl| + 1.
Array y contains the second vector operand.

incy INTEGER. (input)
Increment between elements of y.
If incy = 0, the results will be unpredictable.

RETURN VALUES
ZDOTC DOUBLE COMPLEX. Result (dot product). (output)

NOTES
When working backward (incx < O or incy < 0), each routine starts at
the end of the vector and moves backward, as follows:

x(1-incx * (n-1)), x(1-incx * (n-2)), ..., x(1)

y(1l-incy * (n-1)), y(l-incy * (n-2)), ..., y(1)
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(BLAS 1 zdotc)=
(defun zdotc (n zx incx zy incy)
(declare (type (simple-array (complex double-float) (%)) zy zx)
(type fixnum incy incx n))
(f2cl-1lib:with-multi-array-data
((zx (complex double-float) zx-%datal zx-%offset,)
(zy (complex double-float) zy-%dataj zy-%offsetl))
(prog ((i 0) (ix 0) (iy 0) (ztemp #C(0.0 0.0)) (zdotc #C(0.0 0.0)))
(declare (type (complex double-float) zdotc ztemp)
(type fixnum iy ix i))
(setf ztemp (complex 0.0 0.0))
(setf zdotc (complex 0.0 0.0))
(if (<= n 0) (go end_label))
(if (and (= incx 1) (= incy 1)) (go label20))
(setf ix 1)
(setf iy 1)
(if (< incx 0)
(setf ix
(f2cl-lib:int-add
(f2cl-lib:int-mul (f2cl-lib:int-sub 1 n) incx)
1))
(if (< incy 0)
(setf iy
(f2cl-lib:int-add
(f2c1-1lib:int-mul (£f2cl-lib:int-sub 1 n) incy)
1))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf ztemp
(+ ztemp
(*
(f2cl-1lib:dconjg
(f2cl-lib:fref zx-%datal, (ix) ((1 *)) zx-Yoffset’))
(f2cl-1lib:fref zy-ldatal (iy) ((1 *)) zy-Yoffseti))))
(setf ix (f2cl-lib:int-add ix incx))
(setf iy (f2cl-lib:int-add iy incy))))
(setf zdotc ztemp)
(go end_label)
label20
(f2c1l-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf ztemp
(+ ztemp

(*



4.19. ZDOTU BLAS 105

(f2cl-lib:dconjg
(f2cl-1ib:fref zx-%data), (i) ((1 *)) zx-Joffset%))
(f2cl-lib:fref zy-%datal (i) ((1 *)) zy-Y%offset%))))))
(setf zdotc ztemp)
end_label
(return (values zdotc nil nil nil nil nil)))))

4.19 zdotu BLAS

(zdotu.input)=
)set break resume
)sys rm -f zdotu.output
)spool zdotu.output
)set message test on
)set message auto off
)clear all

)spool
)1lisp (bye)
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(zdotu.help)=

zdotu examples

Man Page Details

NAME
ZDOTU - BLAS level one, computes computes a dot product (inner product)
of two complex vectors
SYNOPSIS
DOUBLE COMPLEX FUNCTION ZDOTU ( n, x, incx, y, incy )
INTEGER n, incx, incy
COMPLEX*16 X, ¥
DESCRIPTION
ZDOTU computes a dot product of two complex vectors.
This routine performs the following vector operation:
n
ZDOTU <-- (tramnspose of x) * y = Sum x(i)*y(i)
i=1
T
where x and y are real vectors, and x is the transpose of
X.
If n <= 0, ZDOTU is set to O.
ARGUMENTS

n INTEGER. (input)
Number of elements in each vector.

X COMPLEX*16. (input)
Array of dimension (n-1) * |incx| + 1.
Array x contains the first vector operand.

incx INTEGER. (input)
Increment between elements of x.
If incx = 0, the results will be unpredictable.
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y COMPLEX*16. (input)
Array of dimension (n-1) * |incyl| + 1.
Array y contains the second vector operand.

incy INTEGER. (input)
Increment between elements of y.
If incy = 0, the results will be unpredictable.

RETURN VALUES
ZDOTU  DOUBLE COMPLEX. Result (dot product). (output)

NOTES
When working backward (incx < O or incy < 0), each routine starts at
the end of the vector and moves backward, as follows:

x(1-incx * (n-1)), x(1-incx * (n-2)), ..., x(1)

y(1-incy * (n-1)), y(l-incy * (n-2)), ..., y(1)
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(BLAS 1 zdotu)=

(defun zdotu (n zx incx zy incy)

(declare (type (simple-array (complex double-float) (%)) zy zx)

(type fixnum incy incx n))
(f2cl-1lib:with-multi-array-data

((zx (complex double-float) zx-%datal zx-%offset,)
(zy (complex double-float) zy-%dataj zy-%offsetl))

(prog ((i 0) (ix 0) (iy 0) (ztemp #C(0.0 0.0)) (zdotu #C(0.0 0.0)))
(declare (type (complex double-float) zdotu ztemp)

(type fixnum iy ix i))
(setf ztemp (complex 0.0 0.0))
(setf zdotu (complex 0.0 0.0))
(if (<= n 0) (go end_label))

(if (and (= incx 1) (= incy 1)) (go label20))

(setf ix 1)
(setf iy 1)
(if (< incx 0)
(setf ix
(f2cl-1ib:int-add

(f2cl-1ib:int-mul (f2cl-lib:int-sub 1 n) incx)

n»»
(if (< incy 0)
(setf iy
(f2cl-1lib:int-add

(f2c1-1lib:int-mul (£f2cl-lib:int-sub 1 n) incy)

1))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf ztemp
(+ ztemp
(* (f2cl-1lib:fref zx-Y%data¥%
(f2cl-1lib:fref zy-%datal
(setf ix (f2cl-lib:int-add ix incx))
(setf iy (f2cl-lib:int-add iy incy))))
(setf zdotu ztemp)
(go end_label)
label20
(f2c1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf ztemp
(+ ztemp
(x (f2cl-lib:fref zx-Ydatal
(f2cl-lib:fref zy-%dataj,
(setf zdotu ztemp)

(ix) ((1 %)) zx-offset))
(1y) ((1 %)) zy-lhoffset’))))

(1) (1 %)) zx-Y%offsetlh)
(1) ((1 %)) zy-hoffset#h))))))
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end_label
(return (values zdotu nil nil nil nil nil)))))

4.20 zdscal BLAS

(zdscal.input)=
)set break resume
)sys rm -f zdscal.output
)spool zdscal.output
)set message test on
)set message auto off
)clear all

)spool
)lisp (bye)
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(zdscal.help)=

zdscal examples

Man Page Details

NAME
ZDSCAL - BLAS level one, Scales a double complex vector
SYNOPSIS
SUBROUTINE ZDSCAL ( n, alpha, x, incx )
INTEGER n, incx
DOUBLE COMPLEX x
DOUBLE PRECISION alpha
DESCRIPTION
ZDSCAL scales a double complex vector with a double precision scalar.
ZDSCAL scales the vector x of length n and increment incx by the con-
stant alpha.
This routine performs the following vector operation:
x <-- alpha x
where alpha is a double precision scalar, and x is a double complex
vector.
ARGUMENTS
n INTEGER. (input)

Number of elements in the vector.
If n <= 0, this routine returns without computation.

alpha DOUBLE PRECISION. (input)
Value used to scale vector

X DOUBLE COMPLEX. (input and output)
Array of dimension (n-1) * abs(incx) + 1. Vector to be scaled.

incx INTEGER. (input)
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Increment between elements of x.
If incx = 0, the results will be unpredictable.

NOTES
When working backward (incx < O or incy < 0), each routine starts at
the end of the vector and moves backward, as follows:

x(1-incx * (n-1)), x(1-incx * (n-2)), ..., x(1)

(BLAS 1 zdscal)=
(defun zdscal (n da zx incx)
(declare (type (simple-array (complex double-float) (%)) zx)
(type (double-float) da)
(type fixnum incx n))
(f2cl-1lib:with-multi-array-data
((zx (complex double-float) zx-%datal zx-%offset)))
(prog ((i 0) (ix 0))
(declare (type fixnum ix i))
(if (or (<= n 0) (<= incx 0)) (go end_label))
(if (= incx 1) (go label20))
(setf ix 1)
(f2c1l-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref zx-Y%datal (ix) ((1 *)) zx-Y%offset%)
(* (coerce (complex da 0.0) ’(complex doublefloat))
(f2cl-1lib:fref zx-%data¥% (ix) ((1 *)) zx-Yoffsetl)))
(setf ix (f2cl-lib:int-add ix incx))))
(go end_label)
label20
(f2c1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref zx-Ydata)k (i) ((1 *)) zx-Yoffsetl)
(* (coerce (complex da 0.0) ’(complex double-float))
(f2cl-1lib:fref zx-Ydatal (i) ((1 *)) zx-Yoffset%)))))
end_label
(return (values nil nil nil nil)))))
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4.21 zrotg BLAS

(zrotg.input)=
)set break resume
)sys rm -f zrotg.output
)spool zrotg.output
)set message test on
)set message auto off
Jclear all

) spool
)lisp (bye)
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(zrotg.help)=

zrotg examples

Man Page Details

NAME
ZROTG - Extensions to BLAS level one rotation subroutines
SYNOPSIS
SUBROUTINE ZROTG ( a, b, ¢, s )
DOUBLE COMPLEX
a, b, s
DOUBLE PRECISION
c
DESCRIPTION
ZROTG computes the elements of a Givens plane rotation matrix such
that:
| c s | | a | | r |
|-congj(s) c |l * | bl = 10
where r = (a / sqrt(conjg(a)*a)) * sqrt ( conjg(a)*a + conjg(b)*b ) ,
and the notation conjg(z) represents the complex conjugate of z.
The Givens plane rotation can be used to introduce zero elements into
a matrix selectively.
ARGUMENTS

a (input and output) DOUBLE COMPLEX
First vector component.

On input, the first component of the vector to be rotated. On
output, a is overwritten by the unique complex number r, whose
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size in the complex plane is the Euclidean norm of the complex
vector (a,b), and whose direction in the complex plane is the
same as that of the original complex element a.

if |al !'= 0
r =a/ lal * sqrt( conjg(a)*a + conjg(b)*b )

if lal =0
r=>
b (input) DOUBLE COMPLEX

Second vector component.

The second component of the vector to be rotated.

c (output) DOUBLE PRECISION
Cosine of the angle of rotation.

if lal !'=0
c = lal / sqrt( conjg(a)*a + conjg(b)*b )

if |lal =0
c=0
s (output) DOUBLE COMPLEX

Sine of the angle of rotation.

if lal =0
c=a/lal|*conjg(b)/sqrt(conjg(a)*at+conjg(b)*b)

if lal =0
s=(1.0, 0.0)
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(Complex Double-Float). Computes plane rotation. Arguments are:

e da - (complex double-float)

e db - (complex double-float)

e ¢ - double-float

e s - (complex double-float)

Returns multiple values where:

e 1da-ca

e 2 db - nil

e 3c-c

e 4s-sg

(BLAS 1 zrotg)=
(defun zrotg (ca cb c¢ s)
(declare (type (double-float) c) (type (complex double-float) s cb ca))
(prog ((alpha #C(0.0 0.0)) (norm 0.0) (scale 0.0))
(declare (type (double-float) scale norm)

(type (complex double-float) alpha))

(if (/= (f2cl-lib:cdabs ca) 0.0) (go labell0))

(setf
(setf
(setf

c 0.0)
s (complex 1.0 0.0))
ca cb)

(go label20)

labellO
(setf

(setf

(setf
(setf
(setf
(setf
label20

scale
(coerce (+ (f2cl-lib:cdabs ca) (f2cl-1lib:cdabs cb)) ’double-float))
norm
(* scale
(f2cl-1lib:dsqrt
(+ (expt (f2cl-lib:cdabs (/ ca
(coerce (complex scale 0.0) ’(complex double-float)))) 2)
(expt (f2cl-lib:cdabs (/ cb
(coerce (complex scale 0.0) ’(complex double-float))))
2)))))
alpha (/ ca (f2cl-lib:cdabs ca)))
c (/ (f2cl-lib:cdabs ca) norm))
s (/ (x alpha (f2cl-1lib:dconjg cb)) norm))
ca (* alpha norm))

(return (values ca nil c s))))
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4.22 zscal BLAS

(zscal.input)=
)set break resume
)sys rm -f zscal.output
)spool zscal.output
)set message test on
)set message auto off
Jclear all

) spool
)lisp (bye)
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(zscal.help)=

zscal examples

Man Page Details

NAME
ZSCAL - BLAS level one, Scales a double complex vector
SYNOPSIS
SUBROUTINE ZSCAL ( n, alpha, x, incx )
INTEGER n, incx
DOUBLE COMPLEX x, alpha
DESCRIPTION
ZSCAL scales a double complex vector with a double complex scalar.
ZSCAL scales the vector x of length n and increment incx by the con-
stant alpha.
This routine performs the following vector operation:
x <-- alpha x
where alpha is a double complex scalar, and x is a double complex
vector.
ARGUMENTS
n INTEGER. (input)

alpha

incx

Number of elements in the vector.
If n <= 0, this routine returns without computation.

DOUBLE COMPLEX. (input)
Value used to scale vector

DOUBLE COMPLEX. (input and output)
Array of dimension (n-1) * abs(incx) + 1. Vector to be scaled.

INTEGER. (input)
Increment between elements of x.
If incx = 0, the results will be unpredictable.
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NOTES

When working backward (incx < O or incy < 0), each routine starts at
the end of the vector and moves backward, as follows:

x(1-incx * (n-1)), x(1-incx * (n-2)), ..., x(1)

(BLAS 1 zscal)=
(defun zscal (n za zx incx)
(declare (type (simple-array (complex double-float) (*)) zx)
(type (complex double-float) za)
(type fixnum incx n))
(f2cl-1lib:with-multi-array-data
((zx (complex double-float) zx-)data), zx-joffset’))
(prog ((i 0) (ix 0))
(declare (type fixnum ix i))
(if (or (<= n 0) (<= incx 0)) (go end_label))
(if (= incx 1) (go label20))
(setf ix 1)
(f2cl-1lib:fdo (i 1 (f2cl-1lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref zx-Ydata) (ix) ((1 *)) zx-%offset¥)
(x za (f2cl-lib:fref zx-Jdata) (ix) ((1 %)) zx-%offset’)))
(setf ix (f2cl-lib:int-add ix incx))))
(go end_label)
label20
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref zx-%datal, (i) ((1 *)) zx-Y%offset%)

(* za (f2cl-lib:fref zx-%data¥% (i) ((1 %)) zx-%offset%)))))
end_label

(return (values nil nil nil nil)))))
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4.23 zswap BLAS

(zswap.input)=
)set break resume
)sys rm -f zswap.output
)spool zswap.output
)set message test on
)set message auto off
)clear all

) spool
)lisp (bye)
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(zswap.help)=

zZswap examples

Man Page Details

NAME
ZSWAP - BLAS level one, Swaps two double complex vectors
SYNOPSIS
SUBROUTINE ZSWAP ( n, %, incx, y, incy )
INTEGER n, incx, incy
DOUBLE COMPLEX X, ¥
DESCRIPTION
ZSWAP swaps two double complex vectors, it interchanges n values of
vector x and vector y. incx and incy specify the increment between two
consecutive elements of respectively vector x and y.
This routine performs the following vector operation:
X <>y
where x and y are double complex vectors.
ARGUMENTS

n INTEGER. (input)
Number of vector elements to be swapped.
If n <= 0, this routine returns without computation.

X DOUBLE COMPLEX, (input and output)
Array of dimension (n-1) * |incx| + 1.

incx INTEGER. (input)
Increment between elements of x.
If incx = 0, the results will be unpredictable.

y DOUBLE COMPLEX, (input and output)
array of dimension (n-1) * |incy| + 1. Vector to be swapped.
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incy INTEGER. (input)
Increment between elements of y. If incy = 0, the results will
be unpredictable.

NOTES
When working backward (incx < 0 or incy < 0), each routine starts at
the end of the vector and moves backward, as follows:

x(1-incx * (n-1)), x(1-incx * (n-2)), ..., x(1)

y(l-incy * (n-1)), y(l-incy * (n-2)), ..., y(1)
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(BLAS 1 zswap)=
(defun zswap (n zx incx zy incy)
(declare (type (simple-array (complex double-float) (%)) zy zx)
(type fixnum incy incx n))
(f2cl-1lib:with-multi-array-data
((zx (complex double-float) zx-%datal zx-%offset,)
(zy (complex double-float) zy-%dataj zy-%offsetl))
(prog ((i 0) (ix 0) (iy 0) (ztemp #C(0.0 0.0)))
(declare (type (complex double-float) ztemp)
(type fixnum iy ix i))
(if (<= n 0) (go end_label))
(if (and (= incx 1) (= incy 1)) (go label20))
(setf ix 1)
(setf iy 1)
(if (< incx 0)
(setf ix
(f2cl-1lib:int-add
(f2cl-lib:int-mul (f2cl-lib:int-sub 1 n) incx)
1)))
(if (< incy 0)
(setf iy
(f2cl-1lib:int-add
(f2cl-lib:int-mul (f2cl-lib:int-sub 1 n) incy)
DN
(f2c1l-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf ztemp (f2cl-lib:fref zx-Ydata’ (ix) ((1 *)) zx-Yoffsetl))
(setf (f2cl-lib:fref zx-%data’k (ix) ((1 *)) zx-Y%offset¥)
(f2cl-lib:fref zy-%datal, (iy) ((1 *)) zy-loffset’))
(setf (f2cl-lib:fref zy-%datal, (iy) ((1 *)) zy-loffset),) ztemp)
(setf ix (f2cl-lib:int-add ix incx))
(setf iy (f2cl-lib:int-add iy incy))))
(go end_label)
label20
(f2c1l-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf ztemp (f2cl-lib:fref zx-Ydatalk (i) ((1 %)) zx-Y%offset%))
(setf (f2cl-lib:fref zx-Y%data)k (i) ((1 %)) zx-offsetl)
(f2cl-lib:fref zy-%datal, (i) ((1 *)) zy-%offset%))
(setf (f2cl-lib:fref zy-%datal (i) ((1 *)) zy-Y%offset’) ztemp)))
end_label
(return (values nil nil nil nil nil)))))
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BLAS Level 2

5.1 dgbmv BLAS

(dgbmu.input)=
)set break resume
)sys rm -f dgbmv.output
)spool dgbmv.output
)set message test on
)set message auto off
Jclear all

)spool
)1lisp (bye)

123
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(dgbmu.help)=

dgbmv examples

Man Page Details

NAME
DGBMV - perform one of the matrix-vector operations y :=
alpha*A*x + beta*y, or y := alpha*A’*x + betaxy,

SYNOPSIS
SUBROUTINE DGBMV ( TRANS, M, N, KL, KU, ALPHA, A, LDA, X,
INCX, BETA, Y, INCY )
DOUBLE PRECISION ALPHA, BETA
INTEGER INCX, INCY, KL, KU, LDA, M, N
CHARACTER*1 TRANS

DOUBLE PRECISION A( LDA, * ), X( * ), Y( x )

PURPOSE
DGBMV performs one of the matrix-vector operations

where alpha and beta are scalars, x and y are vectors and A
is an m by n band matrix, with kl sub-diagonals and ku
super-diagonals.

PARAMETERS
TRANS - CHARACTERx*1.
On entry, TRANS specifies the operation to be per-
formed as follows:

TRANS

’N’ or ’mn’ y := alphaxA*xx + betaxy.

TRANS = °T’> or ’t’ y := alphaxA’*x + betaxy.

TRANS

’C? or ’c’ y := alpha*A’*x + betaxy.
Unchanged on exit.

M - INTEGER.
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KL

KU

ALPHA

LDA

On entry, M specifies the number of rows of the
matrix A. M must be at least zero. Unchanged on
exit.

- INTEGER.

On entry, N specifies the number of columns of the
matrix A. N must be at least zero. Unchanged on
exit.

- INTEGER.

On entry, KL specifies the number of sub-diagonals of
the matrix A. KL must satisfy O .le. KL. Unchanged
on exit.

- INTEGER.

On entry, KU specifies the number of super-diagonals
of the matrix A. KU must satisfy O .le. KU.
Unchanged on exit.

- DOUBLE PRECISION.
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

- DOUBLE PRECISION array of DIMENSION ( LDA, n ).
Before entry, the leading ( k1 + ku + 1 ) by n part
of the array A must contain the matrix of coeffi-
cients, supplied column by column, with the leading
diagonal of the matrix in row ( ku + 1 ) of the
array, the first super-diagonal starting at position
2 in row ku, the first sub-diagonal starting at posi-
tion 1 in row ( ku + 2 ), and so on. Elements in the
array A that do not correspond to elements in the
band matrix (such as the top left ku by ku triangle)
are not referenced. The following program segment
will transfer a band matrix from conventional full
matrix storage to band storage:

DO 20, J =1, NK=KU+1-JD0 10, I = MAX(C 1, J -
KU ), MINCM, J+KL ) ACK+ I, J) =matrix( I, J)
10 CONTINUE 20 CONTINUE

Unchanged on exit.
- INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. LDA must be at
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INCX

BETA

INCY

CHAPTER 5. BLAS LEVEL 2

least ( k1 + ku + 1 ). Unchanged on exit.

- DOUBLE PRECISION array of DIMENSION at least

(1+ (n-1)*abs( INCX ) ) when TRANS = ’N’ or ’n’
and at least ( 1 + ( m - 1 )*abs( INCX ) ) otherwise.
Before entry, the incremented array X must contain
the vector x. Unchanged on exit.

- INTEGER.

On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on
exit.

- DOUBLE PRECISION.
On entry, BETA specifies the scalar beta. When BETA
is supplied as zero then Y need not be set on input.
Unchanged on exit.

- DOUBLE PRECISION array of DIMENSION at least
(1+ (m-1)*abs( INCY ) ) when TRANS = ’N’ or ’n’

and at least ( 1 + ( n - 1 )*abs( INCY ) ) otherwise.
Before entry, the incremented array Y must contain
the vector y. On exit, Y is overwritten by the
updated vector y.

- INTEGER.

On entry, INCY specifies the increment for the ele-
ments of Y. INCY must not be zero. Unchanged on
exit.
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(BLAS 2 dgbmv)=
(let* ((one 1.0) (zero 0.0))
(declare (type (double-float 1.0 1.0) one)
(type (double-float 0.0 0.0) zero))
(defun dgbmv (trans m n k1 ku alpha a lda x incx beta y incy)
(declare (type (simple-array double-float (*)) y x a)
(type (double-float) beta alpha)
(type fixnum incy incx lda ku k1 n m)
(type character trans))
(f2cl-lib:with-multi-array-data
((trans character trans-jdata) trans-joffset’)
(a double-float a-%datal, a-%offseti)
(x double-float x-%datal, x-%offset?)
(y double-float y-‘datal, y-lhoffset))
(prog ((1 0) (info 0) (ix 0) (iy 0) (j 0) (jx 0) (jy 0) (k 0) (kupl 0)
(kx 0) (ky 0) (lenx 0) (leny 0) (temp 0.0))
(declare (type fixnum i info ix iy j jx jy k kupl kx ky
lenx leny)
(type (double-float) temp))
(setf info 0)
(cond
((and (not (char-equal trans #\N))
(not (char-equal trans #\T))
(not (char-equal trans #\C)))
(setf info 1))
((<m 0)
(setf info 2))
((<n0)
(setf info 3))
((< k1 0)
(setf info 4))
((< ku 0)
(setf info 5))
((< 1lda (f2cl-1ib:int-add k1 ku 1))
(setf info 8))
((= incx 0)
(setf info 10))
((= incy 0)
(setf info 13)))
(cond
((/= info 0)
(error
" x*% On entry to “a parameter number “a had an illegal value™%"
"DGBMV" info)
(go end_label)))
(if (or (= m 0) (= n 0) (and (= alpha zero) (= beta one)))
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(go end_label))
(cond
((char-equal trans #\N)
(setf lenx n)
(setf leny m))
(t
(setf lenx m)
(setf leny n)))
(cond
((> incx 0)
(setf kx 1))

(t
(setf kx
(f2cl-1ib:int-sub 1
(f2cl1-1ib:int-mul
(f2cl1-1ib:int-sub lenx 1)
incx)))))
(cond

((> incy 0)

(setf ky 1))

(t

(setf ky

(f2cl-1ib:int-sub 1
(f2cl-1ib:int-mul
(f2cl-1lib:int-sub leny 1)
incy)))))
(cond
((/= beta one)
(cond
((= incy 1)
(cond

((= beta zero)

(f2cl-1ib:fdo (i 1 (£f2cl-lib:int-add i 1))
((> i leny) nil)

(tagbody
(setf (f2cl-lib:fref y-%datal, (i) ((1 %)) y-loffset’)
zero))))

(t

(f2c1-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i leny) nil)

(tagbody
(setf (f2cl-lib:fref y-%datal, (i) ((1 %)) y-loffset’)
(* beta
(f2cl-lib:fref y-Ydataj

(1)
(1 %))
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y-hoffset%))))))))
(t
(setf iy ky)
(cond

((= beta zero)

(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i leny) nil)
(tagbody
(setf (f2cl-lib:fref y-Ydatal), (iy) ((1 *)) y-loffset%)
zero)

(setf iy (£f2cl-lib:int-add iy incy)))))
(t

(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i leny) nil)

(tagbody
(setf (f2cl-lib:fref y-Ydatal), (iy) ((1 *)) y-loffset%)
(x beta
(f2cl-1lib:fref y-Y%datal
(iy)
(@ %))

y-thoffset%)))
(setf iy (f2cl-lib:int-add iy incy))))))))))
(if (= alpha zero) (go end_label))

(setf kupl (f2cl-lib:int-add ku 1))
(cond

((char-equal trans #\N)
(setf jx kx)
(cond

((= incy 1)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(cond

((/= (£2cl-1lib:fref x (jx) ((1 *))) zero)
(setf temp

(* alpha
(f2cl-1ib:fref x-%dataj,
(jx)
(1 =*))

x-hoffset#)))
(setf k (f2cl-lib:int-sub kupl j))

(f2cl-1lib:fdo (i

(max (the fixnum 1)
(the fixnum
(f2cl-lib:int-add j
(f2cl1-1ib:int-sub
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ku))))
(f2cl-1ib:int-add i 1))
(> 1
(min (the fixnum m)
(the fixnum
(f2cl-1lib:int-add j k1))))

nil)
(tagbody
(setf (f2cl-lib:fref y-Ydata), (i) ((1 %)) y-ioffsetl)

(+

(f2cl-1lib:fref y-Y%dataj,
(i)
(1 %))
y-hoffset’)

(* temp

(f2cl-1ib:fref a-%data
((£2c1-1ib:int-add k i) j)
((1 1da) (1 %))
a-%offset’))))))))
(setf jx (f2cl-lib:int-add jx incx)))))
(t
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (jx) ((1 *))) zero)
(setf temp
(* alpha
(f2cl-1ib:fref x-%datal,
(3jx)
((1 %))
x-joffset%)))
(setf iy ky)
(setf k (f2cl-1lib:int-sub kupl j))
(f2cl-1lib:fdo (i
(max (the fixnum 1)
(the fixnum
(f2cl-1ib:int-add j
(f2cl-1ib:int-sub
ku))))
(f2cl-1lib:int-add i 1))
(> 1
(min (the fixnum m)
(the fixnum
(f2cl-1ib:int-add J k1))))
nil)
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(tagbody
(setf (f2cl-lib:fref y-%dataj (iy) ((1 *)) y-Yoffseth)

(+

(f2cl-lib:fref y-Y%datal,
(iy)
(1 %))
y-hoffset¥)

(* temp

(f2cl-lib:fref a-Ydataj,
((£2c1-1ib:int-add k i) j)
((1 1da) (1 *))
a-foffset#))))
(setf iy (f2cl-lib:int-add iy incy))))))
(setf jx (f2cl-lib:int-add jx incx))
(if (> j ku) (setf ky (f2cl-lib:int-add ky incy))))))))
(t
(setf jy ky)
(cond
((= incx 1)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf temp zero)
(setf k (f2cl-1ib:int-sub kupl j))
(f2cl-1lib:fdo (4
(max (the fixnum 1)
(the fixnum
(f2c1-1ib:int-add j
(f2c1-1lib:int-sub
ku))))
(f2cl-lib:int-add i 1))
(¢ i
(min (the fixnum m)
(the fixnum
(f2cl-lib:int-add j k1))))

nil)
(tagbody
(setf temp
(+ temp
(*

(f2cl-1ib:fref a-%dataj
((£2cl-lib:int-add k i) j)
((1 1da) (1 %))
a-Y%offsetl)

(f2cl-1ib:fref x-Ydatal
(1)
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(@ %))
x-hoffset’))))))
(setf (f2cl-lib:fref y-Ydatal (jy) ((1 *)) y-%offset’)
(+ (f2cl-lib:fref y-Y%datal, (jy) ((1 *)) y-loffset%)
(* alpha temp)))
(setf jy (f2cl-lib:int-add jy incy)))))
(t
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody

(setf temp zero)
(setf ix kx)
(setf k (f2cl-1ib:int-sub kupl j))
(f2c1-lib:fdo (i

(max (the fixnum 1)

(the fixnum
(£2c1-1ib:int-add j
(f2cl-1lib:int-sub
ku))))
(f2cl-1lib:int-add i 1))
(> 1
(min (the fixnum m)
(the fixnum
(f2c1-1lib:int-add j k1))))

nil)
(tagbody
(setf temp
(+ temp
(*

(f2cl-1ib:fref a-Y%dataj
((£2c1-1ib:int-add k i) j)
((1 1da) (1 %))
a-%offset)
(f2cl-1lib:fref x-Ydataj,
(ix)
(1 %))
x-%offset%))))
(setf ix (f2cl-lib:int-add ix incx))))
(setf (f2cl-lib:fref y-Ydatal, (jy) ((1 *)) y-%offset%)
(+ (f2cl-1lib:fref y-Y%datal (jy) ((1 *)) y-%offset’)
(* alpha temp)))
(setf jy (£f2cl-lib:int-add jy incy))
(if (> j ku) (setf kx (f2cl-lib:int-add kx incx)))))))))
end_label
(return

(values nil nil nil nil nil nil nil nil nil nil nil nil nil))))))
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5.2 dgemv BLAS

(dgemv.input)=
)set break resume
)sys rm -f dgemv.output
)spool dgemv.output
)set message test on
)set message auto off
)clear all

) spool
)1lisp (bye)
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(dgemuv.help)=

dgemv examples

Man Page Details

NAME
DGEMV - perform one of the matrix-vector operations y :=
alpha*A*x + beta*y, or y := alpha*A’*x + betaxy,

SYNOPSIS
SUBROUTINE DGEMV ( TRANS, M, N, ALPHA, A, LDA, X, INCX,
BETA, Y, INCY )
DOUBLE PRECISION ALPHA, BETA
INTEGER INCX, INCY, LDA, M, N
CHARACTER*1 TRANS

DOUBLE PRECISION A( LDA, * ), X( * ), Y( x )

PURPOSE
DGEMV performs one of the matrix-vector operations

where alpha and beta are scalars, x and y are vectors and A
is an m by n matrix.

PARAMETERS
TRANS - CHARACTER*1.
On entry, TRANS specifies the operation to be per-
formed as follows:

TRANS

’N’ or ’m’ y := alphaxA*xx + betaxy.
TRANS = ’T’ or ’t’ y := alpha*A’*x + betaxy.

TRANS

’C? or ’c’ y := alpha*A’*x + betaxy.
Unchanged on exit.

M - INTEGER.
On entry, M specifies the number of rows of the
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ALPHA

LDA

INCX

BETA

matrix A. M must be at least zero. Unchanged on
exit.

- INTEGER.

On entry, N specifies the number of columns of the
matrix A. N must be at least zero. Unchanged on
exit.

- DOUBLE PRECISION.
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

- DOUBLE PRECISION array of DIMENSION ( LDA, n ).
Before entry, the leading m by n part of the array A

must contain the matrix of coefficients. Unchanged
on exit.

- INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. LDA must be at
least max( 1, m ). Unchanged on exit.

- DOUBLE PRECISION array of DIMENSION at least

(1+ (n-1)*abs( INCX ) ) when TRANS = °N’ or ’n’
and at least ( 1 + (m - 1 )*abs( INCX ) ) otherwise.
Before entry, the incremented array X must contain
the vector x. Unchanged on exit.

- INTEGER.

On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on
exit.

- DOUBLE PRECISION.
On entry, BETA specifies the scalar beta. When BETA
is supplied as zero then Y need not be set on input.
Unchanged on exit.

- DOUBLE PRECISION array of DIMENSION at least

(1+ (m-1)*abs( INCY ) ) when TRANS = °N’ or ’n’
and at least (1 + ( n - 1 )*abs( INCY ) ) otherwise.
Before entry with BETA non-zero, the incremented
array Y must contain the vector y. On exit, Y is
overwritten by the updated vector y.
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INCY - INTEGER.
On entry, INCY specifies the increment for the ele-
ments of Y. INCY must not be zero. Unchanged on
exit.
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(BLAS 2 dgemv)=
(let* ((one 1.0) (zero 0.0))
(declare (type (double-float 1.0 1.0) one)
(type (double-float 0.0 0.0) zero))
(defun dgemv (trans m n alpha a lda x incx beta y incy)
(declare (type (simple-array double-float (*)) y x a)
(type (double-float) beta alpha)
(type fixnum incy incx lda n m)
(type character trans))
(f2cl-lib:with-multi-array-data
((trans character trans-jdata) trans-joffset’)
(a double-float a-%datal, a-%offseti)
(x double-float x-%datal, x-%offset?)
(y double-float y-‘datal, y-lhoffset))
(prog ((i 0) (info 0) (ix 0) (iy 0) (j 0) (jx 0) (jy 0) (kx 0) (ky 0)
(lenx 0) (leny 0) (temp 0.0))
(declare (type fixnum i info ix iy j jx jy kx ky lenx
leny)
(type (double-float) temp))
(setf info 0)
(cond
((and (not (char-equal trans #\N))
(not (char-equal trans #\T))
(not (char-equal trans #\C)))
(setf info 1))
((<m 0)
(setf info 2))
((<n0)
(setf info 3))
((< 1da (max (the fixnum 1) (the fixnum m)))
(setf info 6))
((= incx 0)
(setf info 8))
((= incy 0)
(setf info 11)))
(cond
((/= info 0)
(error
" **x On entry to ~a parameter number ~a had an illegal value™)"
"DGEMV" info)
(go end_label)))
(if (or (= m 0) (= n 0) (and (= alpha zero) (= beta one)))
(go end_label))
(cond
((char-equal trans #\N)
(setf lenx n)
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(setf leny m))
(t
(setf lenx m)
(setf leny n)))
(cond
((> incx 0)
(setf kx 1))
(t
(setf kx
(f2cl-1ib:int-sub 1
(f2c1-1ib:int-mul
(f2cl-1ib:int-sub lenx 1)
incx)))))
(cond
((> incy 0)
(setf ky 1))
(t
(setf ky
(f2cl-1ib:int-sub 1
(f2cl1-1ib:int-mul
(f2cl-1lib:int-sub leny 1)
incy)))))
(cond
((/= beta one)
(cond
((= incy 1)
(cond
((= beta zero)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i leny) nil)
(tagbody
(setf (f2cl-lib:fref y-%datal, (i) ((1 %)) y-loffset’)
zero))))
(t
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i leny) nil)
(tagbody
(setf (f2cl-lib:fref y-%datal, (i) ((1 %)) y-loffsetl)
(* beta
(f2cl-lib:fref y-Y%data%
(1)
(1 %))
y-hoffset%))))))))
(t
(setf iy ky)
(cond
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((= beta zero)
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i leny) nil)
(tagbody
(setf (f2cl-lib:fref y-Ydatal), (iy) ((1 *)) y-loffset%)
Zero)
(setf iy (f2cl-lib:int-add iy incy)))))
(t
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i leny) nil)

(tagbody
(setf (f2cl-lib:fref y-Ydata), (iy) ((1 *)) y-loffset%)
(* beta
(f2cl-lib:fref y-Ydataj,
(iy)
(@ %))

y-thoffset%)))
(setf iy (f2cl-lib:int-add iy incy))))))))))
(if (= alpha zero) (go end_label))
(cond
((char-equal trans #\N)
(setf jx kx)
(cond
((= incy 1)
(f2cl-lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((/= (£f2cl-1lib:fref x (jx) ((1 *))) zero)
(setf temp
(* alpha
(f2cl-lib:fref x-Y%data%
(3x)
(1 %))
x-Yoffset%)))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)

(tagbody
(setf (f2cl-lib:fref y-Ydata% (i) ((1 %)) y-%offset%)

(+

(f2cl-lib:fref y-Y%datal,
€9)
(1 %))
y-hoffset¥)

(* temp

(f2cl-1lib:fref a-%datal,
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G 3
((1 1da) (1 %))

a-hoffset’))))))))
(setf jx (f2cl-lib:int-add jx incx)))))
(t

(f2cl-lib:fdo (j 1 (f2cl-1lib:int-add j 1))

((> j n) nil)
(tagbody

(cond
((/= (f2cl-lib:fref x (jx) ((1 *))) zero)
(setf temp
(* alpha
(f2cl-lib:fref x-Ydatal,
(3jx)
(@ =)

x-%offset%)))
(setf iy ky)

(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i m) nil)

(tagbody
(setf (f2cl-lib:fref y-ldata) (iy) ((1 *)) y-loffset’)
(+
(f2c1-1lib:fref y-Ydatal
(iy)
(1 %))

y-hoffset’)
(* temp

(f2cl-1lib:fref a-Ydatal,
a p
((1 1da) (1 *))

a-Y%offset%))))
(setf iy (f2cl-lib:int-add iy incy))))))
(setf jx (f2cl-lib:int-add jx incx)))))))
(t
(setf jy ky)
(cond

((= incx 1)

(f2cl-lib:fdo (j 1 (f2cl-1lib:int-add j 1))

(> j n) nil)
(tagbody

(setf temp zero)
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))

((> i m) nil)
(tagbody

(setf temp
(+ temp
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(*
(f2cl-1lib:fref a-%datal,
G
((1 1da) (1 %))
a-%offseti)
(f2cl-lib:fref x-Y%data¥%

(i)
((1 %))
x-hoffset%))))))

(setf (f2cl-lib:fref y-Ydata), (jy) ((1 %)) y-loffset¥)

(+ (f2cl-lib:fref y-Y%datal, (jy) ((1 *)) y-Yoffset¥)
(* alpha temp)))
(setf jy (f2cl-lib:int-add jy incy)))))
(t
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody

(setf temp zero)

(setf ix kx)

(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))

((> i m) nil)

(tagbody
(setf temp
(+ temp
(*
(f2cl-lib:fref a-Ydata¥%

G
((1 1da) (1 %))
a-%offset)
(f2c1l-1lib:fref x-%datal,
(ix)
(1 %))
x-%offset%))))
(setf ix (f2cl-lib:int-add ix incx))))
(setf (f2cl-lib:fref y-Ydatal (jy) ((1 %)) y-Y%offset)
(+ (f2cl-lib:fref y-Y%datal, (jy) ((1 *)) y-loffset¥)
(* alpha temp)))
(setf jy (f2cl-lib:int-add jy incy))))))))
end_label

(return (values nil nil nil nil nil nil nil nil nil nil nil))))))
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5.3 dger BLAS

(dger.input)=
)set break resume
)sys rm -f dger.output
)spool dger.output
)set message test on
)set message auto off
Jclear all

) spool
)lisp (bye)
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(dger.help)=

dger examples

Man Page Details

NAME
DGER - perform the rank 1 operation A := alpha*x*xy’ + A,

SYNOPSIS
SUBROUTINE DGER ( M, N, ALPHA, X, INCX, Y, INCY, A, LDA )

DOUBLE PRECISION ALPHA
INTEGER INCX, INCY, LDA, M, N
DOUBLE PRECISION A( LDA, * ), X( * ), Y( * )

PURPOSE
DGER performs the rank 1 operation

where alpha is a scalar, x is an m element vector, y is an n
element vector and A is an m by n matrix.

PARAMETERS
M - INTEGER.
On entry, M specifies the number of rows of the
matrix A. M must be at least zero. Unchanged on
exit.
N - INTEGER.

On entry, N specifies the number of columns of the
matrix A. N must be at least zero. Unchanged on
exit.

ALPHA - DOUBLE PRECISION.
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

X - DOUBLE PRECISION array of dimension at least
(1+ (m-1)=*abs( INCX ) ). Before entry, the
incremented array X must contain the m element vector
x. Unchanged on exit.
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- INTEGER.

On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on
exit.

- DOUBLE PRECISION array of dimension at least

(1+ (n-1)*abs( INCY ) ). Before entry, the
incremented array Y must contain the n element vector
y. Unchanged on exit.

- INTEGER.
On entry, INCY specifies the increment for the ele-
ments of Y. INCY must not be zero. Unchanged on

exit.

- DOUBLE PRECISION array of DIMENSION ( LDA, n ).
Before entry, the leading m by n part of the array A
must contain the matrix of coefficients. On exit, A
is overwritten by the updated matrix.

- INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. LDA must be at
least max( 1, m ). Unchanged on exit.
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(BLAS 2 dger)=
(let* ((zero 0.0))
(declare (type (double-float 0.0 0.0) zero))
(defun dger (m n alpha x incx y incy a 1lda)
(declare (type (simple-array double-float (*)) a y x)
(type (double-float) alpha)
(type fixnum lda incy incx n m))
(f2cl-lib:with-multi-array-data
((x double-float x-Ydata} x-%offset’,)
(y double-float y-%datal, y-%offset)
(a double-float a-datal, a-hoffseth))
(prog ((i 0) (info 0) (ix 0) (j 0) (jy 0) (kx 0) (temp 0.0))
(declare (type fixnum i info ix j jy kx)
(type (double-float) temp))
(setf info 0)
(cond
((<m 0)
(setf info 1))
((<n0)
(setf info 2))
((= incx 0)
(setf info 5))
((= incy 0)
(setf info 7))
((< 1da (max (the fixnum 1) (the fixnum m)))
(setf info 9)))
(cond
((/= info 0)
(error
" *x On entry to “a parameter number ~a had an illegal value~%"
"DYER" info)
(go end_label)))
(if (or (= m 0) (= n 0) (= alpha zero)) (go end_label))

(cond

((> incy 0)

(setf jy 1))

(t

(setf jy

(f2cl-1ib:int-sub 1
(f2cl-1ib:int-mul (f2cl-lib:int-sub n 1)
incy)))))

(cond

((= incx 1)

(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
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(cond
((/= (£f2cl-1lib:fref y (jy) ((1 *))) zero)
(setf temp

(* alpha
(f2cl-1lib:fref y-%data¥% (jy) ((1 %)) y-loffset#)))
(f2cl1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref a-%data},

a p

((1 1da) (1 *))

a-Y%offset%)

(+
(f2cl-1ib:fref a-Ydata
1 3
((1 1da) (1 %))
a-Y%offset?)
(*
(f2cl-1ib:fref x-Ydata¥% (i) ((1 *)) x-Yoffset)
temp)))))))
(setf jy (f2cl-lib:int-add jy incy)))))
(t
(cond

((> incx 0)
(setf kx 1))
(t
(setf kx
(f2cl-1ib:int-sub 1
(f2c1-1ib:int-mul
(f2cl-1ib:int-sub m 1)
incx)))))
(f2cl-1ib:fdo (j 1 (f2cl-lib:int-add j 1))
(> j n) nil)
(tagbody
(cond
((/= (f2cl-lib:fref y (jy) ((1 %*))) zero)
(setf temp
(* alpha
(f2cl-1lib:fref y-%data% (jy) ((1 %)) y-loffset#)))
(setf ix kx)
(f2cl-lib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i m) nil)
(tagbody
(setf (f2cl-lib:fref a-%data},
(GRRD)
((1 1da) (1 %))
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a-Yoffset%)

(+
(f2cl-1ib:fref a-Ydata
(i 3)
((1 1da) (1 *))
a-Y%offset?,)
(*
(f2cl-1ib:fref x-%dataj,
(ix)
(1 %))
x-%offset%)
temp)))

(setf ix (f2cl-lib:int-add ix incx))))))
(setf jy (f2cl-lib:int-add jy incy))))))
end_label
(return (values nil nil nil nil nil nil nil nil nil))))))

5.4 dsbmv BLAS

(dsbmuv.input)=
)set break resume
)sys rm -f dsbmv.output
)spool dsbmv.output
)set message test on
)set message auto off
)clear all

) spool
)1lisp (bye)
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(dsbmu.help)=

dsbmv examples

Man Page Details

NAME
DSBMV - perform the matrix-vector operation y := alpha*A*x
+ betaxy,
SYNOPSIS
SUBROUTINE DSBMV ( UPLO, N, K, ALPHA, A, LDA, X, INCX, BETA,
Y, INCY )
DOUBLE PRECISION ALPHA, BETA
INTEGER INCX, INCY, K, LDA, N
CHARACTER*1 UPLO
DOUBLE PRECISION A( LDA, * ), X( * ), Y( * )
PURPOSE

DSBMV performs the matrix-vector operation

where alpha and beta are scalars, x and y are n element vec-
tors and A is an n by n symmetric band matrix, with k
super-diagonals.

PARAMETERS
UPLO - CHARACTER*1.
On entry, UPLO specifies whether the upper or lower
triangular part of the band matrix A is being sup-
plied as follows:

UPLO = U’ or ’u’ The upper triangular part of A is
being supplied.

UPLO = 'L’ or 1’ The lower triangular part of A is
being supplied.

Unchanged on exit.
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ALPHA

- INTEGER.
On entry, N specifies the order of the matrix A. N
must be at least zero. Unchanged on exit.

- INTEGER.

On entry, K specifies the number of super-diagonals
of the matrix A. K must satisfy O .le. K. Unchanged
on exit.

- DOUBLE PRECISION.
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

- DOUBLE PRECISION array of DIMENSION ( LDA, n ).

Before entry with UPLO = U’ or ’u’, the leading ( k
+ 1 ) by n part of the array A must contain the upper
triangular band part of the symmetric matrix, sup-
plied column by column, with the leading diagonal of
the matrix in row ( k + 1 ) of the array, the first
super-diagonal starting at position 2 in row k, and
so on. The top left k by k triangle of the array A is
not referenced. The following program segment will
transfer the upper triangular part of a symmetric
band matrix from conventional full matrix storage to
band storage:

DO 20, J=1, NM=K+1-JD0 10, I = MAX( 1, J -
K), JACM+ I, J) =matrix( I, J ) 10 CONTINUE
20 CONTINUE

Before entry with UPLO = 'L’ or ’1’, the leading ( k
+ 1 ) by n part of the array A must contain the lower
triangular band part of the symmetric matrix, sup-
plied column by column, with the leading diagonal of
the matrix in row 1 of the array, the first sub-
diagonal starting at position 1 in row 2, and so on.
The bottom right k by k triangle of the array A is
not referenced. The following program segment will
transfer the lower triangular part of a symmetric
band matrix from conventional full matrix storage to
band storage:

DO 20, J =1, NM=1-JD0 10, I =J, MINCN, J + K
) ACM+ I, J) =matrix( I, J ) 10 CONTINUE 20
CONTINUE
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Unchanged on exit.

- INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. LDA must be at
least ( k + 1 ). Unchanged on exit.

- DOUBLE PRECISION array of DIMENSION at least
(1+ (n-1)*abs( INCX ) ). Before entry, the
incremented array X must contain the vector x.
Unchanged on exit.

- INTEGER.

On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on
exit.

- DOUBLE PRECISION.
On entry, BETA specifies the scalar beta. Unchanged
on exit.

- DOUBLE PRECISION array of DIMENSION at least
(1+ (n-1)*abs( INCY ) ). Before entry, the
incremented array Y must contain the vector y. On
exit, Y is overwritten by the updated vector y.

- INTEGER.

On entry, INCY specifies the increment for the ele-
ments of Y. INCY must not be zero. Unchanged on
exit.
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(BLAS 2 dsbmv)=
(let* ((one 1.0) (zero 0.0))
(declare (type (double-float 1.0 1.0) one)
(type (double-float 0.0 0.0) zero))
(defun dsbmv (uplo n k alpha a lda x incx beta y incy)
(declare (type (simple-array double-float (*)) y x a)
(type (double-float) beta alpha)
(type fixnum incy incx lda k n)
(type character uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%datal uplo-Y%offset?)
(a double-float a-%datal, a-%offseti)
(x double-float x-%datal, x-%offset?)
(y double-float y-‘datal, y-lhoffset))
(prog ((i 0) (info 0) (ix 0) (iy 0) (j 0) (jx 0) (jy 0) (kplusl 0) (kx O)
(ky 0) (1 0) (templ 0.0) (temp2 0.0))
(declare (type fixnum i info ix iy j jx jy kplusl kx ky 1)
(type (double-float) templ temp2))
(setf info 0)
(cond
((and (not (char-equal uplo #\U)) (not (char-equal uplo #\L)))
(setf info 1))
((<n0)
(setf info 2))
((< k 0)
(setf info 3))
((< 1da (f2cl-lib:int-add k 1))
(setf info 6))
((= incx 0)
(setf info 8))
((= incy 0)
(setf info 11)))
(cond
((/= info 0)
(error
" ** On entry to “a parameter number ~“a had an illegal value~™)"
"DSBMV" info)
(go end_label)))
(if (or (= n 0) (and (= alpha zero) (= beta one))) (go end_label))
(cond
((> incx 0)
(setf kx 1))
(t
(setf kx
(f2c1-1lib:int-sub 1
(f2cl-1lib:int-mul (£f2cl-lib:int-sub n 1)
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incx)))))
(cond
((> incy 0)
(setf ky 1))
(t
(setf ky
(f2c1l-1lib:int-sub 1
(f2cl-lib:int-mul (£f2cl-lib:int-sub n 1)
incy)))))
(cond
((/= beta one)
(cond
((= incy 1)
(cond
((= beta zero)
(f2c1l-1ib:fdo (i 1 (f2cl-1lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref y-Ydata’% (i) ((1 %)) y-%offset%)
zero))))
(t
(f2cl-1ib:fdo (i 1 (f2cl-1lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref y-%datal, (i) ((1 *)) y-loffset’)
(* beta
(f2cl-lib:fref y-Ydataj,
(i
(1 %))
y-hoffset%))))))))
(t
(setf iy ky)
(cond
((= beta zero)
(f2c1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref y-Ydata) (iy) ((1 *)) y-Yoffset%)
zero)
(setf iy (f2cl-lib:int-add iy incy)))))
(t
(f2c1l-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref y-Ydata’% (iy) ((1 %)) y-Y%offset’)
(* beta
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(f2cl-lib:fref y-Ydataj,
(iy)
(1 %))
y-hoffset’)))
(setf iy (f2cl-lib:int-add iy incy))))))))))
(if (= alpha zero) (go end_label))
(cond
((char-equal uplo #\U)
(setf kplusl (f2cl-lib:int-add k 1))
(cond
((and (= incx 1) (= incy 1))
(f2c1l-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf templ
(* alpha
(f2cl-lib:fref x-Y%datalk (j) ((1 *)) x-%offset®)))
(setf temp2 zero)
(setf 1 (f2cl-1ib:int-sub kplusl j))
(f2cl-1lib:fdo (i
(max (the fixnum 1)
(the fixnum
(f2cl-1lib:int-add j
(f2cl-1lib:int-sub

k))))

(f2cl-1lib:int-add i 1))

(i

(f2cl-lib:int-add j (f2cl-1ib:int-sub 1)))
nil)
(tagbody
(setf (f2cl-lib:fref y-idata) (i) ((1 *)) y-%offset’)
(+
(f2cl-1ib:fref y-%datal, (i) ((1 %)) y-loffsetl)
(* templ

(f2cl-1ib:fref a-Y%dataj
((f2cl-1lib:int-add 1 i) j)
((1 1da) (1 %))
a-Yoffseth))))

(setf temp2
(+ temp2

(*

(f2cl-1ib:fref a-Y%dataj,
((£2cl-lib:int-add 1 i) j)
((1 1da) (1 %))
a-offsetl)

(f2cl-1ib:fref x-Y%datal
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(i)
(@ %))
x-%hoffset%))))))
(setf (f2cl-lib:fref y-idata) (j) ((1 *)) y-Y%offsetl)
(+ (f2cl-lib:fref y-Ydata), (j) ((1 %)) y-%offsetl)
(* templ
(f2cl-lib:fref a-Y%data%
(kplusl j)
((1 1da) (1 %))
a-%offseth))
(* alpha temp2))))))
(t
(setf jx kx)
(setf jy ky)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf templ
(* alpha
(f2cl-lib:fref x-Ydata), (jx) ((1 *)) x-Yoffset%)))
(setf temp2 zero)
(setf ix kx)
(setf iy ky)
(setf 1 (f2cl-1ib:int-sub kplusl j))
(f2cl-1lib:fdo (4
(max (the fixnum 1)
(the fixnum
(f2c1-1ib:int-add j
(f2c1l-1ib:int-sub

k))))
(f2cl-lib:int-add i 1))
(>4
(f2cl-1ib:int-add j (f2cl-lib:int-sub 1)))
nil)
(tagbody
(setf (f2cl-lib:fref y-Ydatal, (iy) ((1 *)) y-loffset%)

(+

(f2cl-1lib:fref y-¥%datal, (iy) ((1 *)) y-Y%offset’)

(* templ

(f2cl-1ib:fref a-Y%dataj
((f2cl-1lib:int-add 1 i) j)
((1 1da) (1 %))
a-j%offset?))))
(setf temp2
(+ temp2
(*
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(f2cl-1lib:fref a-Y%datal,
((f2c1-1ib:int-add 1 i) j)
((1 1da) (1 %))
a-joffset)
(f2cl-lib:fref x-Y%data¥%
(ix)
(@ %)
x-%hoffset’))))
(setf ix (f2cl-lib:int-add ix incx))
(setf iy (f2cl-lib:int-add iy incy))))
(setf (f2cl-lib:fref y-Ydata), (jy) ((1 %)) y-Yoffset¥)
(+ (f2cl-lib:fref y-Y%datal, (jy) ((1 *)) y-loffset¥)
(* templ
(f2cl-lib:fref a-Ydataj,
(kplusl j)
((1 1da) (1 %))
a-%offseth))
(* alpha temp2)))
(setf jx (f2cl-lib:int-add jx incx))
(setf jy (f2cl-lib:int-add jy incy))
(cond
(G jr
(setf kx (f2cl-lib:int-add kx incx))
(setf ky (f2cl-lib:int-add ky incy)))))))))
(t
(cond
((and (= incx 1) (= incy 1))
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf templ
(* alpha
(f2cl-lib:fref x-Y%data)k (j) ((1 *)) x-%offset®)))
(setf temp2 zero)
(setf (f2cl-lib:fref y-Ydatal (j) ((1 %)) y-Yoffsetl)
(+ (f2cl-lib:fref y-Y%datal, (j) ((1 *)) y-loffsetl)
(* templ
(f2cl-lib:fref a-Y%data¥%
(GD)
((1 1da) (1 *))
a-joffset’))))
(setf 1 (£2cl-lib:int-sub 1 j))
(f2cl-1lib:fdo (i (f2cl-1lib:int-add j 1)
(f2cl-1lib:int-add i 1))
(> 1

(min (the fixnum n)
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(the fixnum
(f2cl-1lib:int-add j k))))

nil)
(tagbody
(setf (f2cl-lib:fref y-%datal, (i) ((1 %)) y-loffset’)
(+
(f2cl-lib:fref y-¥%data) (i) ((1 *)) y-Y%offset)
(* templ

(f2cl-lib:fref a-Y%datal,
((£2c1-1ib:int-add 1 i) j)
((1 1da) (1 %))
a-hoffset#))))
(setf temp2
(+ temp2
(%
(f2cl-lib:fref a-Y%data¥%
((£2c1-1ib:int-add 1 i) j)
((1 1da) (1 %))
a-joffseth)
(f2cl-lib:fref x-Y%dataj,
€]
(1 %))
x-%offset’))))))
(setf (f2cl-lib:fref y-%data¥% (j) ((1 *)) y-loffset%)
(+ (f2cl-lib:fref y-Y%data), (j) ((1 *)) y-Yoffsetl)
(* alpha temp2))))))
(t
(setf jx kx)
(setf jy ky)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf templ
(* alpha
(f2cl-lib:fref x-%data% (jx) ((1 *)) x-Yoffseti)))
(setf temp2 zero)
(setf (f2cl-lib:fref y-idata) (jy) ((1 %)) y-loffset%)
(+ (f2cl-lib:fref y-Y%datal, (jy) ((1 *)) y-Yoffset¥)
(*x templ
(f2cl-lib:fref a-Ydatal,
(GD)
((1 1da) (1 %))
a-%offset’))))
(setf 1 (f2cl-lib:int-sub 1 j))
(setf ix jx)
(setf iy jy)
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(f2c1l-1lib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-lib:int-add i 1))
(i
(min (the fixnum n)
(the fixnum
(f2cl-lib:int-add j k))))
nil)
(tagbody
(setf ix (f2cl-lib:int-add ix incx))
(setf iy (f2cl-lib:int-add iy incy))
(setf (f2cl-lib:fref y-Ydata) (iy) ((1 %)) y-Yoffset%)
(+
(f2cl-1lib:fref y-¥%data) (iy) ((1 *)) y-offsetl)
(* templ
(f2cl-lib:fref a-Ydata%
((£2c1-1ib:int-add 1 i) j)
((1 1da) (1 %))
a-%offset#%))))
(setf temp2
(+ temp2
(*
(f2cl-lib:fref a-Ydata%
((f2cl-1lib:int-add 1 i) j)
((1 1da) (1 *))
a-joffseth)
(f2cl-lib:fref x-Y%data¥
(ix)
(1 %))
x-hoffset’))))))
(setf (f2cl-lib:fref y-Ydata), (jy) ((1 %)) y-loffset%)
(+ (f2cl-lib:fref y-Y%datal, (jy) ((1 *)) y-loffset¥)
(* alpha temp2)))
(setf jx (f2cl-lib:int-add jx incx))
(setf jy (f2cl-lib:int-add jy incy))))))))
end_label
(return (values nil nil nil nil nil nil nil nil nil nil nil))))))
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5.5 dspmv BLAS

(dspmu.input)=
)set break resume
)sys rm -f dspmv.output
)spool dspmv.output
)set message test on
)set message auto off
Jclear all

) spool
)lisp (bye)
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(dspmu.help)=

dspmv examples

Man Page Details

NAME
DSPMV - perform the matrix-vector operation y := alphaxA*x
+ betaxy,
SYNOPSIS
SUBROUTINE DSPMV ( UPLO, N, ALPHA, AP, X, INCX, BETA, Y,
INCY )
DOUBLE PRECISION ALPHA, BETA
INTEGER INCX, INCY, N
CHARACTER*1 UPLO
DOUBLE PRECISION AP( * ), X( * ), Y( * )
PURPOSE
DSPMV performs the matrix-vector operation
where alpha and beta are scalars, x and y are n element vec-
tors and A is an n by n symmetric matrix, supplied in packed
form.
PARAMETERS
UPLO - CHARACTER*1.

On entry, UPLO specifies whether the upper or lower
triangular part of the matrix A is supplied in the
packed array AP as follows:

UPLO = ’U’ or ’u’ The upper triangular part of A is
supplied in AP.

UPLO = 'L’ or 1’ The lower triangular part of A is
supplied in AP.

Unchanged on exit.
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- INTEGER.
On entry, N specifies the order of the matrix A. N
must be at least zero. Unchanged on exit.

- DOUBLE PRECISION.
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

- DOUBLE PRECISION array of DIMENSION at least

( (n*¥(n+ 1) )/2). Before entry with UPLO = ’U’
or ’u’, the array AP must contain the upper triangu-
lar part of the symmetric matrix packed sequentially,
column by column, so that AP( 1 ) contains a( 1, 1),
AP( 2 ) and AP( 3 ) contain a( 1, 2 ) and a( 2, 2 )

respectively, and so on. Before entry with UPLO =
’L?> or ’1’, the array AP must contain the lower tri-
angular part of the symmetric matrix packed sequen-
tially, column by column, so that AP( 1 ) contains a(
1, 1), AP( 2 ) and AP( 3 ) contain a( 2, 1 ) and a(
3, 1 ) respectively, and so on. Unchanged on exit.

- DOUBLE PRECISION array of dimension at least

(1+ (n-1)*abs( INCX ) ). Before entry, the
incremented array X must contain the n element vector
x. Unchanged on exit.

- INTEGER.

On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on
exit.

- DOUBLE PRECISION.
On entry, BETA specifies the scalar beta. When BETA
is supplied as zero then Y need not be set on input.
Unchanged on exit.

- DOUBLE PRECISION array of dimension at least

(1+ (n-1)=*abs( INCY ) ). Before entry, the
incremented array Y must contain the n element vector
y. On exit, Y is overwritten by the updated vector y.

- INTEGER.

On entry, INCY specifies the increment for the ele-
ments of Y. INCY must not be zero. Unchanged on
exit.
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(BLAS 2 dspmv)=
(let* ((one 1.0) (zero 0.0))
(declare (type (double-float 1.0 1.0) one)
(type (double-float 0.0 0.0) zero))
(defun dspmv (uplo n alpha ap x incx beta y incy)
(declare (type (simple-array double-float (%)) y x ap)
(type (double-float) beta alpha)
(type fixnum incy incx n)
(type character uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%datal uplo-Y%offset?)
(ap double-float ap-Ydata), ap-%offset¥)
(x double-float x-%datal, x-%offset¥)
(y double-float y-‘datal y-hoffset%))
(prog ((1 0) (info 0) (ix 0) (iy 0) (§ 0) (jx 0) (jy 0) (k 0) (kk 0)
(kx 0) (ky 0) (templ 0.0) (temp2 0.0))
(declare (type fixnum i info ix iy j jx jy k kk kx ky)
(type (double-float) templ temp2))
(setf info 0)
(cond
((and (not (char-equal uplo #\U)) (not (char-equal uplo #\L)))
(setf info 1))
((<n0)
(setf info 2))
((= incx 0)
(setf info 6))
((= incy 0)
(setf info 9)))
(cond
((/= info 0)
(error
" x* On entry to "a parameter number “a had an illegal value™}"
"DSPMV" info)
(go end_label)))
(if (or (= n 0) (and (= alpha zero) (= beta one))) (go end_label))
(cond
((> incx 0)
(setf kx 1))

(t
(setf kx
(f2cl-1ib:int-sub 1
(f2cl-1ib:int-mul (f2cl-lib:int-sub n 1)
incx)))))
(cond
((> incy 0)

(setf ky 1))
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(t
(setf ky
(f2cl-1ib:int-sub 1
(f2cl-1ib:int-mul (f2cl-1lib:int-sub n 1)
incy)))))
(cond
((/= beta one)
(cond
((= incy 1)
(cond
((= beta zero)
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref y-%datal, (i) ((1 %)) y-offset%)
zero))))
(t
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref y-%datal, (i) ((1 %)) y-loffset’)
(* beta
(f2cl-lib:fref y-Y%data%
(1)
((1 %))
y-hoffset%))))))))
(t
(setf iy ky)
(cond

((= beta zero)

(f2cl-lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody

(setf (f2cl-lib:fref y-Ydata% (iy) ((1 *)) y-Y%offset’,)
zero)

(setf iy (£f2cl-lib:int-add iy incy)))))
(t

(f2cl1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)

(tagbody
(setf (f2cl-lib:fref y-Ydatal), (iy) ((1 *)) y-loffset%)
(* beta
(f2cl-lib:fref y-Ydataj,
(iy)
(1 %))

y-hoffset’)))
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(setf iy (f2cl-lib:int-add iy incy))))))))))
(if (= alpha zero) (go end_label))
(setf kk 1)
(cond
((char-equal uplo #\U)
(cond
((and (= incx 1) (= incy 1))
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf templ
(* alpha
(f2cl-lib:fref x-Y%data) (j) ((1 *)) x-Yoffset%)))
(setf temp2 zero)

(setf k kk)
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
(i
(f2cl-lib:int-add j (£f2cl-lib:int-sub 1)))
nil)
(tagbody
(setf (f2cl-lib:fref y-%datal, (i) ((1 %)) y-Yoffset%)
(+
(f2cl-lib:fref y-¥%data) (i) ((1 %)) y-Y%offsetl)
(* templ
(f2cl-lib:fref ap-¥%datal
(k)
(1 %))

ap-hoffset’))))
(setf temp2

(+ temp2
(*
(f2cl-lib:fref ap-%datal
()
(1 %))

ap-hoffset’,)
(f2cl-1ib:fref x-%dataj,
(1)
((1 %))
x-hoffset))))
(setf k (f2cl-lib:int-add k 1))))

(setf (f2cl-lib:fref y-idata) (j) ((1 *)) y-Yoffsetl)
(+ (f2cl-lib:fref y-Y%data), (j) ((1 *)) y-Yoffsetl)
(* templ
(f2cl-lib:fref ap-%datal
((£f2c1l-1ib:int-sub
(f2cl-1ib:int-add kk j)
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1))
(1 %))
ap-%offset’))
(* alpha temp2)))
(setf kk (f2cl-lib:int-add kk j)))))
(t
(setf jx kx)
(setf jy ky)
(f2c1l-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf templ
(* alpha
(f2cl-lib:fref x-Y%datal), (jx) ((1 *)) x-Yoffset%)))
(setf temp2 zero)
(setf ix kx)
(setf iy ky)
(f2cl-1lib:fdo (k kk (f2cl-lib:int-add k 1))

(G x
(f2cl-1ib:int-add kk
J
(f2cl-1ib:int-sub 2)))
nil)
(tagbody
(setf (f2cl-lib:fref y-idata) (iy) ((1 *)) y-loffset%)
(+
(f2cl-lib:fref y-%datal (iy) ((1 *)) y-Yoffsetl)
(* templ
(f2cl-lib:fref ap-%datal
(k)
((1 %))

ap-%offset%))))
(setf temp2

(+ temp2
(*
(f2cl-lib:fref ap-%datal
(k)
(1 %))

ap-%hoffset)
(f2cl-1lib:fref x-%datal,

(ix)
((1 %))
x-%offset%))))

(setf ix (f2cl-lib:int-add ix incx))

(setf iy (f2cl-lib:int-add iy incy))))

(setf (f2cl-lib:fref y-Ydatal, (jy) ((1 %)) y-Y%offset)
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(+ (f2cl-lib:fref y-Y%data), (jy) ((1 *)) y-Yoffset¥)
(x templ
(f2cl-1lib:fref ap-%datal
((£f2cl-1ib:int-sub
(f2c1l-1lib:int-add kk j)
1))
(1 %))
ap-foffset%))
(* alpha temp2)))
(setf jx (f2cl-lib:int-add jx incx))
(setf jy (f2cl-lib:int-add jy incy))
(setf kk (f2cl-lib:int-add kk j)))))))
(t
(cond
((and (= incx 1) (= incy 1))
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
(> j n) nil)
(tagbody
(setf templ
(* alpha
(f2cl-lib:fref x-Y%datal (j) ((1 *)) x-Yoffseth)))
(setf temp2 zero)
(setf (f2cl-lib:fref y-Ydatal (j) ((1 %)) y-Yoffsetl)
(+ (f2cl-lib:fref y-%data’ (j) ((1 *)) y-hoffseti)

(* templ
(f2cl-1lib:fref ap-%datal
(kk)
(1 %))

ap-foffset’))))
(setf k (f2cl-1lib:int-add kk 1))
(f2cl-1ib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-lib:int-add i 1))
((> i n) nil)

(tagbody
(setf (f2cl-lib:fref y-Ydata% (i) ((1 *)) y-%offset¥)

(+

(f2cl-1lib:fref y-%datal, (i) ((1 %)) y-Yoffsetl)

(* templ

(f2cl-lib:fref ap-Ydatal,

(x)
(1 %))

ap-%offset%))))
(setf temp2

(+ temp2
(*
(f2cl-lib:fref ap-%datal
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(%)
(@ %))
ap-%offset)
(f2cl-1lib:fref x-Y%datal,
(i
(1 %))
x-%offset%))))
(setf k (f2cl-lib:int-add k 1))))
(setf (f2cl-lib:fref y-Jdata) (j) ((1 %)) y-Yoffsetl)
(+ (f2cl-lib:fref y-Y%datal, (j) ((1 *)) y-Yoffseti)
(* alpha temp2)))
(setf kk
(f2cl-1ib:int-add kk
(f2c1l-1ib:int-add
(f2cl-1lib:int-sub n j)
NN
(t
(setf jx kx)
(setf jy ky)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf templ
(* alpha
(f2cl-lib:fref x-Y%data), (jx) ((1 *)) x-Yoffset%)))
(setf temp2 zero)
(setf (f2cl-lib:fref y-Ydata) (jy) ((1 %)) y-Yoffset¥)
(+ (f2cl-lib:fref y-Y%datal), (jy) ((1 *)) y-loffset¥)

(* templ
(f2cl-lib:fref ap-%datal
(kk)
(@ %))

ap-offset%))))
(setf ix jx)
(setf iy jy)
(f2cl-1lib:fdo (k (f2cl-1lib:int-add kk 1)
(f2cl-1lib:int-add k 1))

(> k
(f2cl-1ib:int-add kk
n
(f2c1l-1lib:int-sub j)))
nil)

(tagbody
(setf ix (f2cl-lib:int-add ix incx))
(setf iy (f2cl-lib:int-add iy incy))
(setf (f2cl-lib:fref y-idata) (iy) ((1 *)) y-Yoffset%)
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(+

(f2cl-lib:fref y-%datal (iy) ((1 *)) y-%offset)

(* templ

(f2cl-lib:fref ap-¥%datal
(k)
(1 %))
ap-hoffset))))
(setf temp2

(+ temp2
(*
(f2cl-lib:fref ap-Y%datal
()
(1 %))

ap-%offset)
(f2cl-lib:fref x-Y%data¥%
(ix)
(1 %))
x-%offset%))))))
(setf (f2cl-lib:fref y-Ydatal (jy) ((1 x)) y-%offset¥)
(+ (f2cl-lib:fref y-Y%datal, (jy) ((1 *)) y-loffset%)
(* alpha temp2)))
(setf jx (f2cl-lib:int-add jx incx))
(setf jy (f2cl-lib:int-add jy incy))
(setf kk
(f2cl-1lib:int-add kk
(f2cl-1lib:int-add
(f2cl-1lib:int-sub n j)
1)337)))))
end_label
(return (values nil nil nil nil nil nil nil nil nil))))))

5.6 dspr2 BLAS

(dspr2.input)=
)set break resume
)sys rm -f dspr2.output
)spool dspr2.output
)set message test on
)set message auto off
Jclear all

) spool
)lisp (bye)
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(dspr2.help)=

dspr2 examples

Man Page Details

NAME
DSPR2 - perform the symmetric rank 2 operation A :=
alpha*x*y’ + alphaxy*x’ + A,

SYNOPSIS
SUBROUTINE DSPR2 ( UPLO, N, ALPHA, X, INCX, Y, INCY, AP )

DOUBLE PRECISION ALPHA
INTEGER INCX, INCY, N

CHARACTER*1 UPLO

DOUBLE PRECISION AP( * ), X( *x ), Y( * )

PURPOSE
DSPR2 performs the symmetric rank 2 operation

where alpha is a scalar, x and y are n element vectors and A
is an n by n symmetric matrix, supplied in packed form.

PARAMETERS

UPLO - CHARACTER*1.
On entry, UPLO specifies whether the upper or lower
triangular part of the matrix A is supplied in the
packed array AP as follows:
UPLO = ’U’ or ’u’ The upper triangular part of A is
supplied in AP.
UPLO = 'L’ or ’1’ The lower triangular part of A is
supplied in AP.
Unchanged on exit.

N - INTEGER.

On entry, N specifies the order of the matrix A. N
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must be at least zero. Unchanged on exit.

- DOUBLE PRECISION.
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

- DOUBLE PRECISION array of dimension at least

(1+ (n-1)*abs( INCX ) ). Before entry, the
incremented array X must contain the n element vector
x. Unchanged on exit.

- INTEGER.
On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on

exit.

- DOUBLE PRECISION array of dimension at least

(1+ (n-1)*abs( INCY ) ). Before entry, the
incremented array Y must contain the n element vector
y. Unchanged on exit.

- INTEGER.

On entry, INCY specifies the increment for the ele-
ments of Y. INCY must not be zero. Unchanged on
exit.

- DOUBLE PRECISION array of DIMENSION at least
((n¥(n+1))/2). Before entry with UPLO = °U’
or ’u’, the array AP must contain the upper triangu-
lar part of the symmetric matrix packed sequentially,
column by column, so that AP( 1 ) contains a( 1, 1 ),
AP( 2 ) and AP( 3 ) contain a( 1, 2 ) and a( 2, 2 )
respectively, and so on. On exit, the array AP is
overwritten by the upper triangular part of the
updated matrix. Before entry with UPLO = ’L’ or ’1’,
the array AP must contain the lower triangular part
of the symmetric matrix packed sequentially, column
by column, so that AP( 1 ) contains a( 1, 1 ), AP( 2
) and AP( 3 ) contain a( 2, 1 ) and a( 3, 1 ) respec-
tively, and so on. On exit, the array AP is overwrit-
ten by the lower triangular part of the updated
matrix.
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(BLAS 2 dspr2)=
(let* ((zero 0.0))
(declare (type (double-float 0.0 0.0) zero))
(defun dspr2 (uplo n alpha x incx y incy ap)
(declare (type (simple-array double-float (%)) ap y x)
(type (double-float) alpha)
(type fixnum incy incx n)
(type character uplo))
(f2c1l-lib:with-multi-array-data
((uplo character uplo-%datal uplo-Y%offset?)
(x double-float x-%datal, x-%offseti)
(y double-float y-%datal, y-%offset)
(ap double-float ap-Ydatal, ap-%offset’))
(prog ((1 0) (info 0) (ix 0) (iy 0) (j 0) (jx 0) (jy 0) (k 0) (kk 0)
(kx 0) (ky 0) (templ 0.0) (temp2 0.0))
(declare (type fixnum i info ix iy j jx jy k kk kx ky)
(type (double-float) templ temp2))
(setf info 0)
(cond
((and (not (char-equal uplo #\U)) (not (char-equal uplo #\L)))
(setf info 1))
((<n 0)
(setf info 2))
((= incx 0)
(setf info 5))
((= incy 0)
(setf info 7)))
(cond
((/= info 0)
(error
" ** On entry to “a parameter number ~“a had an illegal value~™)"
"DSPR2" info)
(go end_label)))
(if (or (= n 0) (= alpha zero)) (go end_label))
(cond
(Cor (/= incx 1) (/= incy 1))
(cond
((> incx 0)
(setf kx 1))
(t
(setf kx
(f2cl-1lib:int-sub 1
(f2c1l-1lib:int-mul
(f2cl-1lib:int-sub n 1)
incx)))))

(cond
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((> incy 0)
(setf ky 1))
(t
(setf ky
(f2cl-1ib:int-sub 1
(f2cl-1ib:int-mul
(f2cl-1lib:int-sub n 1)

incy)))))
(setf jx kx)

(setf jy ky)))
(setf kk 1)
(cond
((char-equal uplo #\U)
(cond
((and (= incx 1) (= incy 1))
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
(> j n) nil)
(tagbody
(cond
((or (/= (f2cl-lib:fref x (j) ((1 *))) zero)
(/= (£2cl-1ib:fref y (j) ((1 *))) zero))
(setf templ

(* alpha
(f2cl-lib:fref y-Y%data%
(3
(1 %))

y-thoffset%)))
(setf temp2

(* alpha
(f2cl-1ib:fref x-Ydata
G
(1 %))
x-Y%hoffset%)))
(setf k kk)

(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i j) nil)

(tagbody
(setf (f2cl-lib:fref ap-Ydatal
(%)
(1 %))
ap-%offset)
(+
(f2cl-lib:fref ap-%datal
(%)
(@ %))

ap-joffset¥)
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(*
(f2cl-1ib:fref x-%datal,
€9)
((1 %))
x-%hoffseth)
templ)
(%
(f2cl-lib:fref y-Ydatal
(i)
((1 %))
y-hoffset¥)
temp2)))

(setf k (f2cl-lib:int-add k 1))))))
(setf kk (f2cl-lib:int-add kk j)))))

(t
(f2c1-1ib:fdo (j 1 (f2cl-lib:int-add j 1))

(> j n) nil)
(tagbody

(cond
((or (/= (f2cl-lib:fref x (jx) ((1 *))) zero)

(/= (£2cl-1lib:fref y (jy) ((1 *))) zero))
(setf templ

(* alpha
(f2cl-lib:fref y-Y%data%
Gy)
(1 %))

y-thoffset%)))
(setf temp2

(* alpha
(f2cl-1ib:fref x-%dataj,
(jx)
(1 %))

x-Y%offset%)))
(setf ix kx)

(setf iy ky)
(f2c1l-1ib:fdo (k kk (f2cl-lib:int-add k 1))

(G k
(f2cl-1ib:int-add kk
J
(f2c1-1lib:int-sub 1)))
nil)
(tagbody
(setf (f2cl-lib:fref ap-Ydatal
(k)
(1 %))

ap-%offsetl)
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(+
(f2cl-lib:fref ap-%datal,
(k)
(1 %))
ap-%offset¥)
(*
(f2cl-lib:fref x-Y%datal
(ix)
((1 %))
x-%hoffseth)
templ)
(*
(f2cl-lib:fref y-Ydatal
(iy)
(1 %))
y-hoffset¥)
temp2)))

(setf ix (f2cl-lib:int-add ix incx))
(setf iy (f2cl-lib:int-add iy incy))))))
(setf jx (f2cl-lib:int-add jx incx))
(setf jy (f2cl-lib:int-add jy incy))
(setf kk (f2cl-lib:int-add kk j)))))))
(t
(cond
((and (= incx 1) (= incy 1))
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((or (/= (f2cl-lib:fref x (j) ((1 *))) zero)
(/= (£2cl-1ib:fref y (j) ((1 *))) zero))
(setf templ

(* alpha
(f2cl-lib:fref y-Ydata%
(3>
(@ =)

y-thoffset%)))
(setf temp2

(* alpha
(f2cl-1ib:fref x-%datal,
()
(1 %))
x-joffset%)))
(setf k kk)

(f2cl-1ib:fdo (i j (f2cl-lib:int-add i 1))
((> i n) nil)
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(tagbody
(setf (f2cl-lib:fref ap-%datal
(k)
(@ =)
ap-%hoffsetl)
(+
(f2cl-lib:fref ap-Ydatal
(k)
(1 %))
ap-%offset)
(*
(f2cl-1ib:fref x-Y%datal
(1)
((1 %))
x-%hoffseth)
templ)
(*
(f2cl-1lib:fref y-Y%datal
(i)
((1 %))
y-hoffset¥)
temp2)))
(setf k (f2cl-lib:int-add k 1))))))
(setf kk

(f2cl-1ib:int-add

(f2cl-lib:int-sub (f2cl-lib:int-add kk n) j)
DN

(t

(f2cl-lib:fdo (j 1 (f2cl-1lib:int-add j 1))

((> j n) nil)
(tagbody

(cond
(Cor (/= (f2cl-lib:fref x (jx) ((1 *))) zero)

(/= (f2cl-lib:fref y (jy) ((1 *))) zero))
(setf templ

(* alpha
(f2cl-lib:fref y-Ydataj,
GGy)
(@ %))

y-hoffset’)))
(setf temp2

(* alpha
(f2cl-1ib:fref x-%datal
(3x)
(1 %))

x-Yoffset%)))
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(setf ix jx)
(setf iy jy)
(f2cl-1ib:fdo (k kk (f2cl-lib:int-add k 1))

(G k
(f2cl-1lib:int-add kk
n
(f2cl-lib:int-sub j)))
nil)
(tagbody
(setf (f2cl-lib:fref ap-%datal
€9)
(1 %))
ap-hoffsety)
(+
(f2cl-lib:fref ap-¥%datal
(k)
(1 %))
ap-fhoffseti)
(*
(f2cl-1lib:fref x-Y%datal,
(ix)
((1 %))
x-%offset¥)
templ)
(*
(f2cl-1lib:fref y-Ydatal
(iy)
(1 %))
y-hoffset¥)
temp2)))

(setf ix (f2cl-lib:int-add ix incx))
(setf iy (f2cl-lib:int-add iy incy))))))
(setf jx (f2cl-lib:int-add jx incx))
(setf jy (f2cl-lib:int-add jy incy))
(setf kk
(f2cl-1ib:int-add
(f2c1l-1ib:int-sub (f2cl-lib:int-add kk n) j)
1))
end_label

(return (values nil nil nil nil nil nil nil nil))))))
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5.7 dspr BLAS

(dspr.input)=
)set break resume
)sys rm -f dspr.output
)spool dspr.output
)set message test on
)set message auto off
)clear all

) spool
)lisp (bye)
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(dspr.help)=

dspr examples

Man Page Details

NAME
DSPR - perform the symmetric rank 1 operation A :=
alpha*x*x’ + A,

SYNOPSIS
SUBROUTINE DSPR ( UPLO, N, ALPHA, X, INCX, AP )

DOUBLE PRECISION ALPHA
INTEGER INCX, N

CHARACTER*1 UPLO

DOUBLE PRECISION AP( * ), X( * )

PURPOSE
DSPR performs the symmetric rank 1 operation

where alpha is a real scalar, x is an n element vector and A
is an n by n symmetric matrix, supplied in packed form.

PARAMETERS

UPLO - CHARACTER*1.
On entry, UPLO specifies whether the upper or lower
triangular part of the matrix A is supplied in the
packed array AP as follows:
UPLO = ’U’ or ’u’ The upper triangular part of A is
supplied in AP.
UPLO = L’ or ’1’ The lower triangular part of A is
supplied in AP.
Unchanged on exit.

N - INTEGER.

On entry, N specifies the order of the matrix A. N
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ALPHA

INCX

AP

must be at least zero. Unchanged on exit.

- DOUBLE PRECISION.
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

- DOUBLE PRECISION array of dimension at least

(1+ (n-1)*abs( INCX ) ). Before entry, the
incremented array X must contain the n element vector
x. Unchanged on exit.

- INTEGER.
On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on

exit.

- DOUBLE PRECISION array of DIMENSION at least
((nx(Cn+1))/2). Before entry with UPLO = ’U’
or ’u’, the array AP must contain the upper triangu-
lar part of the symmetric matrix packed sequentially,
column by column, so that AP( 1 ) contains a( 1, 1),
AP( 2 ) and AP( 3 ) contain a( 1, 2 ) and a( 2, 2 )
respectively, and so on. On exit, the array AP is
overwritten by the upper triangular part of the
updated matrix. Before entry with UPLO = °L’ or ’1’,
the array AP must contain the lower triangular part
of the symmetric matrix packed sequentially, column
by column, so that AP( 1 ) contains a( 1, 1 ), AP( 2
) and AP( 3 ) contain a( 2, 1 ) and a( 3, 1 ) respec-
tively, and so on. On exit, the array AP is overwrit-
ten by the lower triangular part of the updated
matrix.
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(BLAS 2 dspr)y=
(let* ((zero 0.0))
(declare (type (double-float 0.0 0.0) zero))
(defun dspr (uplo n alpha x incx ap)
(declare (type (simple-array double-float (*)) ap x)
(type (double-float) alpha)
(type fixnum incx n)
(type character uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%datal uplo-Y%offset?)
(x double-float x-%datal, x-%offsetih)
(ap double-float ap-%data) ap-ioffsetk))
(prog ((i 0) (info 0) (ix 0) (j 0) (jx 0) (k 0) (kk 0) (kx 0) (temp 0.0))
(declare (type fixnum i info ix j jx k kk kx)
(type (double-float) temp))
(setf info 0)
(cond
((and (not (char-equal uplo #\U)) (not (char-equal uplo #\L)))
(setf info 1))
((<n0)
(setf info 2))
((= incx 0)
(setf info 5)))
(cond
((/= info 0)
(error
" x* On entry to ~a parameter number ~“a had an illegal value™}"
"DSPR" info)
(go end_label)))
(if (or (= n 0) (= alpha zero)) (go end_label))
(cond
((<= incx 0)
(setf kx
(f2cl-1lib:int-sub 1
(f2cl-lib:int-mul (£f2cl-lib:int-sub n 1)
incx))))
((/= incx 1)
(setf kx 1))
(setf kk 1)
(cond
((char-equal uplo #\U)
(cond
((= incx 1)
(f2c1l-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
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(cond
((/= (f2cl-lib:fref x (j) ((1 %*))) zero)
(setf temp
(* alpha
(f2cl-lib:fref x-Y%data¥%
&)
(1 %))

x-%offset%h)))
(setf k kk)

(f2c1l-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i j) nil)

(tagbody
(setf (f2cl-lib:fref ap-%datal
(k)
(@ =)
ap-%hoffseti)
(+
(f2cl-lib:fref ap-Ydatal,
(k)
(1 %))
ap-%offset)
(*
(f2cl-1lib:fref x-Y%datal
(1)
((1 %))
x-%hoffseth)
temp)))

(setf k (f2cl-lib:int-add k 1))))))

(setf kk (f2cl-lib:int-add kk j)))))
(t

(setf jx kx)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
(> j n) nil)
(tagbody
(cond
((/= (£f2cl-lib:fref x (jx) ((1 *))) zero)
(setf temp
(* alpha
(f2cl-lib:fref x-Y%data%
(3x)
(@ %))

x-%offset%)))
(setf ix kx)

(f2cl-1ib:fdo (k kk (f2cl-lib:int-add k 1))
(> k

(f2cl-1ib:int-add kk
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J
(f2cl-1lib:int-sub 1)))
nil)
(tagbody
(setf (f2cl-lib:fref ap-%datal
€9)
(@ %)
ap-hoffsetd)
(+
(f2cl-lib:fref ap-%datal
(k)
(@ %))
ap-hoffsety,)
(*
(f2cl-lib:fref x-Jdatal
(ix)
(1 %))
x-hoffset%)
temp)))

(setf ix (f2cl-lib:int-add ix incx))))))
(setf jx (f2cl-lib:int-add jx incx))

(setf kk (f2cl-lib:int-add kk j)))))))
(t

(cond
((= incx 1)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(cond
((/= (f2cl-lib:fref x (j) ((1 *))) zero)
(setf temp
(* alpha
(f2cl-lib:fref x-Ydataj,
(i
(@ %))

x-Y%offset%)))
(setf k kk)

(f2cl-1ib:fdo (i j (f2cl-lib:int-add i 1))
((> i n) nil)

(tagbody
(setf (f2cl-lib:fref ap-%datal
(k)
((1 %))

ap-%offseti)
(+

(f2cl-lib:fref ap-%datal
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(k)
(1 %))
ap-%offset)

(*

(f2cl-1ib:fref x-Y%data
(1)
(1 %))
x-%offset?)

temp)))

(setf k (f2cl-lib:int-add k 1))))))

(setf kk
(f2cl-1lib:int-add
(f2cl-lib:int-sub (f2cl-lib:int-add kk n) j)

1))
(t

(setf jx kx)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(cond
((/= (f2cl-lib:fref x (jx) ((1 %*))) zero)
(setf temp
(* alpha
(f2cl-lib:fref x-Ydatal,
(jx)
(@ %))

x-%offset%)))
(setf ix jx)

(f2c1-1lib:fdo (k kk (f2cl-lib:int-add k 1))
(> k

(f2cl-1lib:int-add kk

n
(f2cl-1lib:int-sub j)))
nil)
(tagbody
(setf (f2cl-lib:fref ap-%datal
(k)
(@ =)
ap-foffset’)
(+
(f2cl-lib:fref ap-%datal
(k)
(1 %))
ap-%hoffset)
€

(f2cl-1ib:fref x-%data¥,
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(ix)
(1 %))
x-Y%offset%)
temp)))
(setf ix (f2cl-lib:int-add ix incx))))))
(setf jx (f2cl-lib:int-add jx incx))
(setf kk
(f2cl-1ib:int-add
(f2c1l-1ib:int-sub (f2cl-lib:int-add kk n) j)
1))
end_label
(return (values nil nil nil nil nil nil))))))

5.8 dsymv BLAS

(dsymu.input)=
)set break resume
)sys rm -f dsymv.output
)spool dsymv.output
)set message test on
)set message auto off
)clear all

)spool
)lisp (bye)
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(dsymu.help)=

dsymv examples

Man Page Details

NAME
DSYMV - perform the matrix-vector operation y := alphaxA*x
+ betaxy,
SYNOPSIS
SUBROUTINE DSYMV ( UPLO, N, ALPHA, A, LDA, X, INCX, BETA, Y,
INCY )
DOUBLE PRECISION ALPHA, BETA
INTEGER INCX, INCY, LDA, N
CHARACTER*1 UPLO
DOUBLE PRECISION A( LDA, * ), X( * ), Y( * )
PURPOSE

DSYMV performs the matrix-vector operation

where alpha and beta are scalars, x and y are n element vec-
tors and A is an n by n symmetric matrix.

PARAMETERS
UPLO - CHARACTER*1.
On entry, UPLO specifies whether the upper or lower
triangular part of the array A is to be referenced as
follows:

UPLO = U’ or ’u’ Only the upper triangular part of
A is to be referenced.

UPLO = 'L’ or ’1’ Only the lower triangular part of
A is to be referenced.

Unchanged on exit.

N - INTEGER.
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On entry, N specifies the order of the matrix A. N
must be at least zero. Unchanged on exit.

- DOUBLE PRECISION.
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

- DOUBLE PRECISION array of DIMENSION ( LDA, n ).
Before entry with UPLO = ’U’ or ’u’, the leading n
by n upper triangular part of the array A must con-
tain the upper triangular part of the symmetric
matrix and the strictly lower triangular part of A is
not referenced. Before entry with UPLO = 'L’ or ’1’,
the leading n by n lower triangular part of the array

A must contain the lower triangular part of the sym-
metric matrix and the strictly upper triangular part
of A is not referenced. Unchanged on exit.

- INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. LDA must be at
least max( 1, n ). Unchanged on exit.

- DOUBLE PRECISION array of dimension at least

(1+ (n-1)*abs( INCX ) ). Before entry, the
incremented array X must contain the n element vector
x. Unchanged on exit.

- INTEGER.

On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on
exit.

- DOUBLE PRECISION.
On entry, BETA specifies the scalar beta. When BETA
is supplied as zero then Y need not be set on input.
Unchanged on exit.

- DOUBLE PRECISION array of dimension at least

(1+ (n-1)*abs( INCY ) ). Before entry, the
incremented array Y must contain the n element vector
y. On exit, Y is overwritten by the updated vector y.

- INTEGER.
On entry, INCY specifies the increment for the ele-
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ments of Y. INCY must not be zero. Unchanged on
exit.
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(BLAS 2 dsymv)=
(let*x ((one 1.0) (zero 0.0))
(declare (type (double-float 1.0 1.0) one)
(type (double-float 0.0 0.0) zero))
(defun dsymv (uplo n alpha a lda x incx beta y incy)
(declare (type (simple-array double-float (*)) y x a)
(type (double-float) beta alpha)
(type fixnum incy incx lda n)
(type character uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%datal uplo-Y%offset?)
(a double-float a-%dataj, a-hoffseth)
(x double-float x-%datal, x-%offset¥)
(y double-float y-‘datal y-hoffset%))
(prog ((i 0) (info 0) (ix 0) (iy 0) (j 0) (jx 0) (jy 0) (kx 0) (ky 0)
(templ 0.0) (temp2 0.0))
(declare (type fixnum i info ix iy j jx jy kx ky)
(type (double-float) templ temp2))
(setf info 0)
(cond
((and (not (char-equal uplo #\U)) (not (char-equal uplo #\L)))
(setf info 1))
((<n0)
(setf info 2))
((< 1da (max (the fixnum 1) (the fixnum n)))
(setf info 5))
((= incx 0)
(setf info 7))
((= incy 0)
(setf info 10)))
(cond
((/= info 0)
(error
" *x On entry to “a parameter number ~a had an illegal value~%"
"DSYMV" info)
(go end_label)))
(if (or (= n 0) (and (= alpha zero) (= beta one))) (go end_label))
(cond
((> incx 0)
(setf kx 1))
(t
(setf kx
(f2cl-1lib:int-sub 1
(f2cl-1lib:int-mul (f2cl-lib:int-sub n 1)
incx)))))

(cond



5.8. DSYMV BLAS 189

((> incy 0)
(setf ky 1))
(t
(setf ky
(f2cl1-1ib:int-sub 1
(f2cl1-1ib:int-mul (f2cl-lib:int-sub n 1)

incy)))))
(cond
((/= beta one)
(cond
((= incy 1)
(cond
((= beta zero)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref y-%datal, (i) ((1 %)) y-loffset’)
zero))))
(t
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref y-Ydata¥% (i) ((1 *)) y-%offset%)
(* beta
(f2cl-lib:fref y-Ydataj,
(1)
((1 %))
y-hoffset%))))))))
(t
(setf iy ky)
(cond

((= beta zero)
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref y-Ydatal), (iy) ((1 *)) y-loffset%)
zero)
(setf iy (f2cl-lib:int-add iy incy)))))
(t
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref y-Ydata), (iy) ((1 *)) y-Yoffset%)
(* beta
(f2cl-lib:fref y-Y%data%
(iy)
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(1 %))
y-fhoffset’)))
(setf iy (f2cl-lib:int-add iy incy))))))))))
(if (= alpha zero) (go end_label))
(cond
((char-equal uplo #\U)
(cond
((and (= incx 1) (= incy 1))
(f2c1l-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf templ
(* alpha
(f2cl-lib:fref x-%datal, (j) ((1 *)) x-Yoffseti)))
(setf temp2 zero)
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))

(G i
(f2cl-lib:int-add j (£f2cl-lib:int-sub 1)))
nil)
(tagbody
(setf (f2cl-lib:fref y-%datal, (i) ((1 %)) y-loffset’)
(+
(f2cl-lib:fref y-¥%data) (i) ((1 %)) y-Yoffset)
(* templ
(f2cl-lib:fref a-Y%datal,

i
((1 1da) (1 %))

a-%offset%))))
(setf temp2

(+ temp2
(*
(f2cl-lib:fref a-Jdatal,
a i»
((1 1da) (1 %))
a-joffset%)
(f2cl-1ib:fref x-%dataj,
(1)
(1 %))
x-%offset%))))))
(setf (f2cl-lib:fref y-%data¥% (j) ((1 *)) y-Yoffset%)
(+ (f2cl-lib:fref y-Y%datal), (j) ((1 *)) y-Yoffsetl)
(* templ
(f2cl-lib:fref a-Ydatal,
G P
((1 1da) (1 *))
a-Y%offseth))
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(* alpha temp2))))))
(t
(setf jx kx)
(setf jy ky)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf templ
(* alpha
(f2cl-lib:fref x-Y%datal (jx) ((1 *)) x-%offset%)))
(setf temp2 zero)
(setf ix kx)
(setf iy ky)
(f2c1-1lib:fdo (i 1 (f2cl-lib:int-add i 1))

(i
(f2cl-1ib:int-add j (£2cl-1ib:int-sub 1)))
nil)
(tagbody
(setf (f2cl-lib:fref y-Ydatal, (iy) ((1 *)) y-%offset)
(+
(f2cl-lib:fref y-%datal (iy) ((1 *)) y-Yoffsetl)
(* templ
(f2cl-lib:fref a-%data%

G
((1 1da) (1 %))
a-%offset’))))
(setf temp2
(+ temp2
(*
(f2cl-lib:fref a-%datal,
G P
((1 1da) (1 %))
a-joffsetl)
(f2cl-lib:fref x-%data%
(ix)
((1 %))
x-%offset%))))
(setf ix (f2cl-lib:int-add ix incx))
(setf iy (f2cl-lib:int-add iy incy))))
(setf (f2cl-lib:fref y-%datal, (jy) ((1 %)) y-Y%offsetl)
(+ (f2cl-lib:fref y-Y%datal, (jy) ((1 *)) y-loffset¥)
(* templ
(f2cl-lib:fref a-Ydata%
G 3
((1 1da) (1 %))
a-joffset®))
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(* alpha temp2)))
(setf jx (f2cl-lib:int-add jx incx))
(setf jy (f2cl-lib:int-add jy incy)))))))
(t
(cond
((and (= incx 1) (= incy 1))
(f2¢l-1ib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf templ
(* alpha
(f2cl-1lib:fref x-Y%data), (j) ((1 *)) x-Yoffset’)))
(setf temp2 zero)
(setf (f2cl-lib:fref y-idata) (j) ((1 *)) y-%offset’)
(+ (f2cl-lib:fref y-Y%data), (j) ((1 *)) y-Yoffsetl)
(* templ
(f2cl-lib:fref a-Ydataj
G »
((1 1da) (1 %))
a-Yoffset’))))
(f2cl-1lib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-1lib:int-add i 1))
((> 1 n) nil)

(tagbody
(setf (f2cl-lib:fref y-%datal, (i) ((1 *)) y-offset%)
(+
(f2cl-1lib:fref y-%datal, (i) ((1 %)) y-Yoffsetl)
(* templ
(f2cl-lib:fref a-Y%data%
(CRN))

((1 1da) (1 %))

a-Y%offseth))))
(setf temp2

(+ temp2

(*

(f2cl-lib:fref a-Y%datajl,
(GRD)
((1 1da) (1 %))
a-joffsetl)

(f2cl-lib:fref x-%datal,
(1)
(1 %))
x-%offset%))))))

(setf (f2cl-lib:fref y-Ydata)k (j) ((1 *)) y-%offsetl)
(+ (£f2c1-1ib:fref y-%datal, (j) ((1 *)) y-Yoffset’,)
(* alpha temp2))))))
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t
(setf jx kx)
(setf jy ky)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf templ
(* alpha
(f2cl-lib:fref x-Y%data), (jx) ((1 *)) x-Yoffset%)))
(setf temp2 zero)
(setf (f2cl-lib:fref y-Ydata), (jy) ((1 %)) y-Yoffset¥)
(+ (f2cl-lib:fref y-Y%datal, (jy) ((1 *)) y-loffset¥)
(* templ
(f2cl-lib:fref a-Ydataj,
G
((1 1da) (1 %))
a-%offset¥%))))
(setf ix jx)
(setf iy jy)
(f2cl-1lib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-1lib:int-add i 1))
((> i n) nil)
(tagbody
(setf ix (f2cl-lib:int-add ix incx))
(setf iy (f2cl-lib:int-add iy incy))
(setf (f2cl-lib:fref y-idata) (iy) ((1 %)) y-loffset%)
(+
(f2cl-1lib:fref y-%datal (iy) ((1 *)) y-%offsetl)
(* templ
(f2cl-lib:fref a-%datal,
G
((1 1da) (1 %))
a-hoffset#))))
(setf temp2
(+ temp2
(*
(f2cl-lib:fref a-Y%data¥%
G
((1 1da) (1 %))
a-%offset)
(f2cl-1lib:fref x-%datal,
(ix)
(1 %))
x-%hoffset%))))))
(setf (f2cl-lib:fref y-Ydatal (jy) ((1 %)) y-Y%offset)
(+ (f2cl-1lib:fref y-Ydatal (jy) ((1 x)) y-%offset)
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(* alpha temp2)))
(setf jx (f2cl-lib:int-add jx incx))
(setf jy (f2cl-lib:int-add jy incy))))))))
end_label
(return (values nil nil nil nil nil nil nil nil nil nil))))))

5.9 dsyr2 BLAS

(dsyr2.input)=
)set break resume
)sys rm -f dsyr2.output
)spool dsyr2.output
)set message test on
)set message auto off
)clear all

) spool
)1lisp (bye)
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(dsyr2.help)=

dsyr2 examples

Man Page Details

NAME
DSYR2 - perform the symmetric rank 2 operation A :=
alpha*x*y’ + alphaxy*x’ + A,

SYNOPSIS
SUBROUTINE DSYR2 ( UPLO, N, ALPHA, X, INCX, Y, INCY, A, LDA
)

DOUBLE PRECISION ALPHA
INTEGER INCX, INCY, LDA, N

CHARACTER*1 UPLO

DOUBLE PRECISION A( LDA, * ), X( * ), Y( * )

PURPOSE
DSYR2 performs the symmetric rank 2 operation

where alpha is a scalar, x and y are n element vectors and A
is an n by n symmetric matrix.

PARAMETERS
UPLO - CHARACTER*1.
On entry, UPLO specifies whether the upper or lower
triangular part of the array A is to be referenced as
follows:

UPLO = U’ or ’u’ Only the upper triangular part of
A is to be referenced.

UPLO = 'L’ or ’1’ Only the lower triangular part of
A is to be referenced.

Unchanged on exit.

N - INTEGER.
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ALPHA

INCX

INCY

LDA
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On entry, N specifies the order of the matrix A. N
must be at least zero. Unchanged on exit.

- DOUBLE PRECISION.
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

- DOUBLE PRECISION array of dimension at least

(1+ (n-1)*abs( INCX ) ). Before entry, the
incremented array X must contain the n element vector
x. Unchanged on exit.

- INTEGER.
On entry, INCX specifies the increment for the

elements of X. INCX must not be zero. Unchanged on
exit.

- DOUBLE PRECISION array of dimension at least

(1+ (n-1)*abs( INCY ) ). Before entry, the
incremented array Y must contain the n element vector
y. Unchanged on exit.

- INTEGER.

On entry, INCY specifies the increment for the ele-
ments of Y. INCY must not be zero. Unchanged on
exit.

- DOUBLE PRECISION array of DIMENSION ( LDA, n ).
Before entry with UPLO = ’U’ or ’u’, the leading n
by n upper triangular part of the array A must con-
tain the upper triangular part of the symmetric
matrix and the strictly lower triangular part of A is
not referenced. On exit, the upper triangular part of
the array A is overwritten by the upper triangular
part of the updated matrix. Before entry with UPLO =
’L> or ’1’, the leading n by n lower triangular part
of the array A must contain the lower triangular part
of the symmetric matrix and the strictly upper tri-
angular part of A is not referenced. On exit, the
lower triangular part of the array A is overwritten
by the lower triangular part of the updated matrix.

- INTEGER.
On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. LDA must be at
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least max( 1, n ). Unchanged on exit.
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(BLAS 2 dsyr2)=
(let* ((zero 0.0))
(declare (type (double-float 0.0 0.0) zero))
(defun dsyr2 (uplo n alpha x incx y incy a lda)
(declare (type (simple-array double-float (*)) a y x)
(type (double-float) alpha)
(type fixnum lda incy incx n)
(type character uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%datal uplo-Y%offset?)
(x double-float x-%datal, x-%offsetih)
(y double-float y-%datal, y-%offset’)
(a double-float a-%datal, a-%offset%))
(prog ((i 0) (info 0) (ix 0) (iy 0) (j 0) (jx 0) (jy 0) (kx 0) (ky 0O)
(templ 0.0) (temp2 0.0))
(declare (type fixnum i info ix iy j jx jy kx ky)
(type (double-float) templ temp2))
(setf info 0)
(cond
((and (not (char-equal uplo #\U)) (not (char-equal uplo #\L)))
(setf info 1))
((<n0)
(setf info 2))
((= incx 0)
(setf info 5))
((= incy 0)
(setf info 7))
((< 1da (max (the fixnum 1) (the fixnum n)))
(setf info 9)))
(cond
((/= info 0)
(error
" %% On entry to “a parameter number “a had an illegal value™}"
"DSYR2" info)
(go end_label)))
(if (or (= n 0) (= alpha zero)) (go end_label))
(cond
(Cor (/= incx 1) (/= incy 1))
(cond
((> incx 0)
(setf kx 1))
(t
(setf kx
(f2cl-1ib:int-sub 1
(f2c1-1lib:int-mul
(f2c1l-1ib:int-sub n 1)
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incx)))))

(cond

((> incy 0)

(setf ky 1))

(t

(setf ky

(f2c1-1ib:int-sub 1

(f2c1-1ib:int-mul
(f2cl-1ib:int-sub n 1)

incy)))))
(setf jx kx)

(setf jy ky)))

(cond
((char-equal uplo #\U)
(cond
((and (= incx 1) (= incy 1))
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(cond
((or (/= (£f2cl-lib:fref x (j) ((1 *))) zero)

(/= (f2cl-1lib:fref y (j) ((1 *))) zero))
(setf templ

(* alpha
(f2cl-lib:fref y-Ydataj,
&)
(@ %))

y-thoffset%)))
(setf temp2

(* alpha
(f2cl-1ib:fref x-%dataj,
@D
(1 =*))

x-%offset’)))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))

((> i j) nil)

(tagbody
(setf (f2cl-lib:fref a-Y%data}
(CIND)
((1 1da) (1 *))
a-Y%offsetl,)
(+
(f2cl-1ib:fref a-Y%datal,

(CIND)
((1 1da) (1 %))
a-Y%offset%)
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(*

(f2cl-1ib:fref x-Ydatal
(1)
((1 %))

x-%offset%)
templ)

(*

(f2cl-lib:fref y-Ydatal
(1)
(@ %)

y-hoffset¥)
temp2))))))))))
(t

(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)

(tagbody
(cond
(Cor (/= (f2cl-lib:fref x (jx) ((1 *))) zero)
(/= (f2cl-lib:fref y (jy) ((1 *))) zero))
(setf templ
(* alpha
(f2cl-lib:fref y-Ydataj,
Gy
(1 %))
y-hoffset’)))
(setf temp2
(* alpha
(f2cl-lib:fref x-Y%data%
(3x)
(1 %))

x-%offset%)))
(setf ix kx)

(setf iy ky)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> 1 j) nil)

(tagbody
(setf (f2cl-lib:fref a-Ydata}
i j
((1 1da) (1 %))
a-hoffsetd)
(+
(f2cl-1ib:fref a-%dataj

G
((1 1da) (1 %))

a-Y%offset’)
(*
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(f2cl-1ib:fref x-%data’

(ix)
(@ %))
x-%hoffset%)
templ)
(*
(f2cl-1lib:fref y-Y%datal
(iy)
(@ %))
y-hoffset¥)
temp2)))

(setf ix (f2cl-lib:int-add ix incx))
(setf iy (f2cl-lib:int-add iy incy))))))
(setf jx (f2cl-lib:int-add jx incx))

(setf jy (£f2cl-lib:int-add jy incy)))))))
(t

(cond
((and (= incx 1) (= incy 1))
(f2c1l-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
(Cor (/= (f2cl-lib:fref x (j) ((1 *))) zero)

(/= (f2cl-lib:fref y (j) ((1 *))) zero))
(setf templ

(* alpha
(f2cl-lib:fref y-Ydataj,
(3
(1 %))

y-hoffset’)))
(setf temp2

(* alpha
(f2cl-1ib:fref x-%data,
(3)
((1 %))

x-%offset%)))
(f2c1l-1ib:fdo (i j (£f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref a-%data}
i j)
((1 1da) (1 *))
a-%offsetd)
(+
(f2cl-1ib:fref a-Y%datal
G 3
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((1 1da) (1 *))
a-Y%offset’)

(*

(f2cl-1lib:fref x-Jdatal
(1)
(@ %)
x-hoffset%)

templ)

(*

(f2cl-1lib:fref y-Ydatal
(1)
(1 =)
y-hoffset¥)

temp2))))))))))

(t

(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
(> j n) nil)
(tagbody
(cond
((or (/= (f2cl-lib:fref x (jx) ((1 *))) zero)

(/= (£2cl-1lib:fref y (jy) ((1 *))) zero))
(setf templ

(* alpha
(f2cl-lib:fref y-Y%data%
Gy)
(1 %))

y-thoffset%)))
(setf temp2

(* alpha
(f2cl-1ib:fref x-Ydata
(3jx)
(1 %))

x-Y%offset’)))
(setf ix jx)

(setf iy jy)
(f2c1l-1ib:fdo (i j (f2cl-lib:int-add i 1))
((> i n) nil)

(tagbody
(setf (f2cl-lib:fref a-Y%datal
i3
((1 1da) (1 %))
a-Y%offsetl)
(+
(f2cl-1lib:fref a-Y%datal,
(GEND)

((1 1da) (1 %))
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a-Yoffset%)

(*

(f2cl-1ib:fref x-Ydata
(ix)
(1 %)
x-hoffseth)

templ)

(*

(f2cl-1ib:fref y-Ydatal
(iy)
(1 %)
y-hoffset¥)

temp2)))

(setf ix (f2cl-lib:int-add ix incx))
(setf iy (f2cl-lib:int-add iy incy))))))
(setf jx (f2cl-lib:int-add jx incx))
(setf jy (f2cl-lib:int-add jy incy))))))))
end_label
(return (values nil nil nil nil nil nil nil nil nil))))))

5.10 dsyr BLAS

(dsyr.input)=
)set break resume
)sys rm -f dsyr.output
)spool dsyr.output
)set message test on
)set message auto off
Jclear all

)spool
)1lisp (bye)
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(dsyr.help)=

dsyr examples

Man Page Details

NAME
DSYR - perform the symmetric rank 1 operation A :=
alpha*x*x’ + A,

SYNOPSIS
SUBROUTINE DSYR ( UPLO, N, ALPHA, X, INCX, A, LDA )

DOUBLE PRECISION ALPHA
INTEGER INCX, LDA, N

CHARACTER*1 UPLO

DOUBLE PRECISION A( LDA, * ), X( x )

PURPOSE
DSYR performs the symmetric rank 1 operation

where alpha is a real scalar, x is an n element vector and A
is an n by n symmetric matrix.

PARAMETERS

UPLO - CHARACTER*1.
On entry, UPLO specifies whether the upper or lower
triangular part of the array A is to be referenced as
follows:
UPLO = ’U’ or ’u’ Only the upper triangular part of
A is to be referenced.
UPLO = L’ or ’1’ Only the lower triangular part of
A is to be referenced.
Unchanged on exit.

N - INTEGER.

On entry, N specifies the order of the matrix A. N
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ALPHA

INCX

LDA

must be at least zero. Unchanged on exit.

- DOUBLE PRECISION.
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

- DOUBLE PRECISION array of dimension at least

(1+ (n-1)*abs( INCX ) ). Before entry, the
incremented array X must contain the n element vector
x. Unchanged on exit.

- INTEGER.
On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on

exit.

- DOUBLE PRECISION array of DIMENSION ( LDA, n ).
Before entry with UPLO = U’ or ’u’, the leading n
by n upper triangular part of the array A must con-
tain the upper triangular part of the symmetric
matrix and the strictly lower triangular part of A is
not referenced. On exit, the upper triangular part of
the array A is overwritten by the upper triangular
part of the updated matrix. Before entry with UPLO =
’L> or ’1’, the leading n by n lower triangular part
of the array A must contain the lower triangular part
of the symmetric matrix and the strictly upper tri-
angular part of A is not referenced. On exit, the
lower triangular part of the array A is overwritten
by the lower triangular part of the updated matrix.

- INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. LDA must be at
least max( 1, n ). Unchanged on exit.
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(BLAS 2 dsyr)=
(let* ((zero 0.0))
(declare (type (double-float 0.0 0.0) zero))
(defun dsyr (uplo n alpha x incx a lda)
(declare (type (simple-array double-float (*)) a x)
(type (double-float) alpha)
(type fixnum lda incx n)
(type character uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%datal uplo-Y%offset?)
(x double-float x-%datal, x-%offsetih)
(a double-float a-Ydatal a-loffset%))
(prog ((1 0) (info 0) (ix 0) (j 0) (jx 0) (kx 0) (temp 0.0))
(declare (type fixnum i info ix j jx kx)
(type (double-float) temp))
(setf info 0)
(cond
((and (not (char-equal uplo #\U)) (not (char-equal uplo #\L)))
(setf info 1))
((<n0)
(setf info 2))
((= incx 0)
(setf info 5))
((< 1da (max (the fixnum 1) (the fixnum n)))
(setf info 7)))
(cond
((/= info 0)
(error
" %% On entry to “a parameter number “a had an illegal value~™%"
"DSYR" info)
(go end_label)))
(if (or (= n 0) (= alpha zero)) (go end_label))
(cond
((<= incx 0)
(setf kx
(f2c1-1lib:int-sub 1
(f2cl-lib:int-mul (£f2cl-lib:int-sub n 1)
incx))))
((/= incx 1)
(setf kx 1)))
(cond
((char-equal uplo #\U)
(cond
((= incx 1)
(f2cl-lib:fdo (j 1 (f2cl-1lib:int-add j 1))
((> j n) nil)
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(tagbody
(cond
((/= (f2cl-1lib:fref x (j) ((1 %*))) zero)
(setf temp
(* alpha
(f2cl-lib:fref x-Y%data%

(3>
(1 %))

x-Yoffset%)))
(f2cl-1ib:fdo (i 1 (f2cl-1lib:int-add i 1))

(> i j) nil)

(tagbody
(setf (f2cl-lib:fref a-%data}
i j)
((1 1da) (1 *))
a-%offsetd)
(+
(f2cl-1ib:fref a-Y%datal
G 3
((1 1da) (1 %))
a-Y%offset?)
(*
(f2cl-1ib:fref x-Ydatal
(i)
((1 %))
x-Y%offset%)
temp))))))))))

(t
(setf jx kx)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(cond
((/= (£2cl-1lib:fref x (jx) ((1 *))) zero)
(setf temp
(* alpha
(f2cl-lib:fref x-Y%data%
(jx)
(@ %))

x-%offset%)))
(setf ix kx)

(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i j) nil)
(tagbody

(setf (f2cl-lib:fref a-Ydatal
a p
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((1 1da) (1 %))
a-Y%offset’)

(+
(f2cl-1ib:fref a-Y%dataj
i j)
((1 1da) (1 =))
a-joffset%)
(*
(f2cl-1ib:fref x-Y%datal,
(ix)
((1 %)
x-%offset)
temp)))

(setf ix (f2cl-lib:int-add ix incx))))))

(setf jx (f2cl-lib:int-add jx incx)))))))
(t

(cond
((= incx 1)
(f2cl-1ib:fdo (j 1 (f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(cond
((/= (f2cl-lib:fref x (j) ((1 *))) zero)
(setf temp
(* alpha
(f2cl-1lib:fref x-Ydatal
(3>
(1 %))
x-%offset’)))
(f2cl-1lib:fdo (i j (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref a-Ydatal
i 3
((1 1da) (1 %))
a-%offset)

(+

(f2cl-1ib:fref a-Y%datal
a i
((1 1da) (1 %))
a-Y%offset)

(*

(f2cl-1ib:fref x-%datal,
(1)
(1 %))

x-Yoffset%)
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temp))))))))))
(t
(setf jx kx)
(f2cl-lib:fdo (j 1 (f2cl-1lib:int-add j 1))

((> j n) nil)
(tagbody

(cond
((/= (£f2cl-1lib:fref x (jx) ((1 *))) zero)
(setf temp
(* alpha
(f2cl-lib:fref x-Y%data¥%
(3jx)
(@ %))

x-Yoffset%)))
(setf ix jx)

(f2cl-1ib:fdo (i j (f2cl-1lib:int-add i 1))
((> i n) nil)

(tagbody
(setf (f2cl-lib:fref a-%data}
(i j)
((1 1da) (1 *))
a-Y%offset?,)
(+
(f2cl-1ib:fref a-Y%datal
1 3
((1 1da) (1 %))
a-Y%offset?)
(*
(f2cl-1ib:fref x-Ydata
(ix)
(1 %)
x-Y%offset%)
temp)))
(setf ix (f2cl-lib:int-add ix incx))))))
(setf jx (f2cl-lib:int-add jx incx))))))))
end_label

(return (values nil nil nil nil nil nil nil))))))
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5.11 dtbmv BLAS

(dtbmu.input)=
)set break resume
)sys rm -f dtbmv.output
)spool dtbmv.output
)set message test on
)set message auto off
Jclear all

) spool
)lisp (bye)
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(dtbmu. help)=

dtbmv examples

Man Page Details

NAME
DTBMV - perform one of the matrix-vector operations x :=
A*x, or x := A’*x,
SYNOPSIS
SUBROUTINE DTBMV ( UPLO, TRANS, DIAG, N, K, A, LDA, X, INCX
)
INTEGER INCX, K, LDA, N
CHARACTER*1 DIAG, TRANS, UPLO
DOUBLE PRECISION A( LDA, * ), X( * )
PURPOSE

DTBMV performs one of the matrix-vector operations

where x is an n element vector and A is an n by n unit, or
non-unit, upper or lower triangular band matrix, with ( k +
1 ) diagonals.

PARAMETERS
UPLO - CHARACTER*1.
On entry, UPLO specifies whether the matrix is an
upper or lower triangular matrix as follows:

UPLO

’U’ or ’uw’ A is an upper triangular matrix.

UPLO

’L? or ’1° A is a lower triangular matrix.
Unchanged on exit.

TRANS - CHARACTER*1.
On entry, TRANS specifies the operation to be per-

formed as follows:

TRANS = ’N’ or ’n’ X := A*x.
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TRANS = ’T’ or ’t’ X = A7*x.

TRANS

’C? or ¢’ X = A’*x.

Unchanged on exit.
- CHARACTER*1.

On entry, DIAG specifies whether or not A is unit
triangular as follows:

DIAG = ’U’ or ’u’ A is assumed to be unit triangu-
lar.

DIAG = ’N’ or ’n’ A is not assumed to be unit tri-
angular.

Unchanged on exit.

- INTEGER.
On entry, N specifies the order of the matrix A. N
must be at least zero. Unchanged on exit.

- INTEGER.

On entry with UPLO = ’U’ or ’u’, K specifies the
number of super-diagonals of the matrix A. O0On entry
with UPLO = ’L’ or ’1’, K specifies the number of
sub-diagonals of the matrix A. K must satisfy O
.le. K. Unchanged on exit.

- DOUBLE PRECISION array of DIMENSION ( LDA, n ).
Before entry with UPLO = U’ or ’u’, the leading ( k
+ 1 ) by n part of the array A must contain the upper
triangular band part of the matrix of coefficients,
supplied column by column, with the leading diagonal
of the matrix in row ( k + 1 ) of the array, the
first super-diagonal starting at position 2 in row k,
and so on. The top left k by k triangle of the array
A is not referenced. The following program segment
will transfer an upper triangular band matrix from
conventional full matrix storage to band storage:

DO 20, J=1, NM=K+1-JD0 10, I = MAX( 1, J -
K), JACM+ I, J) =matrix( I, J ) 10 CONTINUE
20 CONTINUE
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LDA

INCX

Before entry with UPLO = 'L’ or ’1’, the leading ( k
+ 1 ) by n part of the array A must contain the lower
triangular band part of the matrix of coefficients,
supplied column by column, with the leading diagonal
of the matrix in row 1 of the array, the first sub-
diagonal starting at position 1 in row 2, and so on.
The bottom right k by k triangle of the array A is
not referenced. The following program segment will
transfer a lower triangular band matrix from conven-
tional full matrix storage to band storage:

DO 20, J =1,
) ACM+1I,J
CONTINUE

NM=1-JD010, I =J, MINCN, J + K
) = matrix( I, J ) 10 CONTINUE 20

Note that when DIAG = ’U’ or ’u’ the elements of the
array A corresponding to the diagonal elements of the
matrix are not referenced, but are assumed to be
unity. Unchanged on exit.

- INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. LDA must be at
least ( k + 1 ). Unchanged on exit.

- DOUBLE PRECISION array of dimension at least

(1+ (n-1)*abs( INCX ) ). Before entry, the
incremented array X must contain the n element vector
x. On exit, X is overwritten with the transformed
vector x.

- INTEGER.

On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on
exit.
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(BLAS 2 dtbmv)=
(let* ((zero 0.0))
(declare (type (double-float 0.0 0.0) zero))
(defun dtbmv (uplo trans diag n k a lda x incx)
(declare (type (simple-array double-float (*)) x a)
(type fixnum incx lda k n)
(type character diag trans uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%datal, uplo-Y%offset?)
(trans character trans-Ydata), trans-%offset)
(diag character diag-%datal, diag-%offset¥)
(a double-float a-%dataj, a-hoffseth)
(x double-float x-%datal, x-%offset%))
(prog ((nounit nil) (i 0) (info 0) (ix 0) (j 0) (jx 0) (kplusl 0) (kx 0)
(1 0) (temp 0.0))
(declare (type (member t nil) nounit)
(type fixnum i info ix j jx kplusl kx 1)
(type (double-float) temp))
(setf info 0)
(cond
((and (not (char-equal uplo #\U)) (not (char-equal uplo #\L)))
(setf info 1))
((and (not (char-equal trans #\N))
(not (char-equal trans #\T))
(not (char-equal trans #\C)))
(setf info 2))
((and (not (char-equal diag #\U)) (not (char-equal diag #\N)))
(setf info 3))
((<n0)
(setf info 4))
((< k 0)
(setf info 5))
((< 1lda (f2cl-lib:int-add k 1))
(setf info 7))
((= incx 0)
(setf info 9)))
(cond
((/= info 0)
(error
" %% On entry to “a parameter number “a had an illegal value~™%"
"DTBMV" info)
(go end_label)))
(if (= n 0) (go end_label))
(setf nounit (char-equal diag #\N))
(cond
((<= incx 0)
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(setf kx
(f2c1-1lib:int-sub 1
(f2cl-lib:int-mul (£f2cl-lib:int-sub n 1)
incx))))
((/= incx 1)
(setf kx 1)))
(cond
((char-equal trans #\N)
(cond
((char-equal uplo #\U)
(setf kplusl (f2cl-lib:int-add k 1))
(cond
((= incx 1)
(f2cl-1ib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (j) ((1 *))) zero)
(setf temp
(f2cl-lib:fref x-Ydata), (j) ((1 *)) x-%offsetl))
(setf 1 (f2cl-lib:int-sub kplusl j))
(f2cl-1lib:fdo (4
(max (the fixnum 1)
(the fixnum
(f2cl-1lib:int-add j
(f2cl-1lib:int-sub
k))))
(f2cl-1ib:int-add i 1))
(i
(f2cl-1lib:int-add j
(f2cl-1ib:int-sub

DN
nil)
(tagbody
(setf (f2cl-lib:fref x-Ydatay
(1)
((1 %)
x-%offset%)
(+
(f2cl-1ib:fref x-%dataj,
(1)
(1 %))
x-%offset?)
(* temp

(f2cl-1lib:fref a-Y%datal,
((f2cl-1lib:int-add 1 i)
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j)
((1 1da) (1 %))
a-%offset%))))))

(if nounit
(setf (f2cl-lib:fref x-%datal

)
(1 %))
x-%offset)
(*
(f2cl-1ib:fref x-%data
@D
(1 %))

x-%offset?)
(f2cl-1ib:fref a-%data,

(kplusl j)

((1 1da) (1 *))

a-%offset%)))))))))
(t

(setf jx kx)
(f2c1l-1ib:fdo (j 1 (£2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((/= (£f2cl-lib:fref x (jx) ((1 *))) zero)
(setf temp
(f2cl-1lib:fref x-Ydatal
(3jx)
(1 %))

x-hoffset%))
(setf ix kx)

(setf 1 (f2cl-lib:int-sub kplusl j))
(f2c1l-1ib:fdo (i
(max (the fixnum 1)
(the fixnum
(f2cl-lib:int-add j
(f2cl1-1ib:int-
k))))
(f2cl-1lib:int-add i 1))
(> 1
(f2cl-lib:int-add j
(f2cl1-1ib:int-sub
DN
nil)
(tagbody
(setf (f2cl-lib:fref x-Ydatay
(ix)
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(1 =)
x-Y%offset)
(+
(f2cl-1ib:fref x-%dataj,
(ix)
(1 %))
x-hoffset))
(* temp

(f2cl-1ib:fref a-Ydata

((f2cl-1lib:int-add 1 i)
j)
((1 1da) (1 %))
a-hoffseti))))

(setf ix (f2cl-lib:int-add ix incx))))

(if nounit
(setf (f2cl-lib:fref x-Jdata

(jx)
(1 %))
x-Y%offset%)
(*
(f2cl-1ib:fref x-%datajl,
(3jx)
(1 %))

x-%hoffseth)
(f2cl-lib:fref a-Y%data%
(kplusl j)
((1 1da) (1 %))
a-hoffset%))))))
(setf jx (f2cl-lib:int-add jx incx))
(if (> j k) (setf kx (f2cl-lib:int-add kx incx))))))))
(t
(cond
((= incx 1)
(f2cl-1lib:fdo (j n (f2cl-lib:int-add j (f2cl-1lib:int-sub 1)))
(> j 1) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (j) ((1 *))) zero)
(setf temp
(f2cl-lib:fref x-%data¥% (j) ((1 *)) x-Y%offset%))
(setf 1 (f2cl-lib:int-sub 1 j))
(f2cl-1lib:fdo (i
(min (the fixnum n)
(the fixnum
(f2cl-lib:int-add j k)))
(f2cl-lib:int-add i
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(f2cl-1lib:int-sub 1)))
((> i (f2cl-1lib:int-add j 1)) nil)

(tagbody
(setf (f2cl-lib:fref x-Jdata¥
(1)
((1 %))
x-hoffsetd)
(+
(f2cl-1ib:fref x-%data,
(1)
((1 %))
x-foffset’)
(* temp

(f2cl-1ib:fref a-Y%datal
((f2cl-1lib:int-add 1 i)
j)
((1 1da) (1 %))
a-%offset’))))))

(if nounit
(setf (f2cl-lib:fref x-Y%datal

G)
(1 %))
x-hoffsetd)
(*
(f2cl-1ib:fref x-%data,
@D
((1 %))

x-foffset)
(f2cl-1ib:fref a-Y%datajl,

1 3)

((1 1da) (1 *))

a-%offset%)))))))))
(t

(setf kx
(f2c1l-1lib:int-add kx
(f2c1-1lib:int-mul
(f2cl-1lib:int-sub n 1)
incx)))
(setf jx kx)
(f2cl-1lib:fdo (j n (f2cl-1lib:int-add j (f2cl-lib:int-sub 1)))
(> j 1) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (jx) ((1 *))) zero)
(setf temp
(f2c1l-1ib:fref x-Ydatal
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(3jx)
(1 %))

x-Yoffset%))
(setf ix kx)

(setf 1 (f2cl-lib:int-sub 1 j))
(f2cl-1lib:fdo (4
(min (the fixnum n)
(the fixnum
(f2cl-1lib:int-add j k)))
(f2cl-1lib:int-add i
(f2cl-1lib:int-sub 1)))
((> i (f2cl-lib:int-add j 1)) nil)

(tagbody
(setf (f2cl-lib:fref x-Ydata¥
(ix)
(1 %))
x-%offset)
(+
(f2cl-1ib:fref x-%dataj,
(ix)
(1 %))
x-%offset%)
(* temp

(f2cl-1ib:fref a-Ydata
((f2cl-1ib:int-add 1 i)
j)
((1 1da) (1 %))

a-Y%offset%))))
(setf ix (f2cl-lib:int-sub ix incx))))
(if nounit

(setf (f2cl-lib:fref x-Y%datal

(jx)
(1 =)
x-hoffsetd,)
(*
(f2cl-1ib:fref x-%dataj,
(jx)
((1 %))

x-hoffset),)
(f2cl-1ib:fref a-Y%dataj,

1 3

((1 1da) (1 *))

a-Yoffset%))))))
(setf jx (f2cl-lib:int-sub jx incx))

(if (>= (f2cl-lib:int-sub n j) k)
(setf kx (f2cl-lib:int-sub kx incx))))))))))
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(t
(cond
((char-equal uplo #\U)
(setf kplusl (f2cl-lib:int-add k 1))
(cond
((= incx 1)
(f2c1-1lib:fdo (j n (f2cl-lib:int-add j (f2cl-lib:int-sub 1)))
((> j 1) nil)
(tagbody
(setf temp
(f2cl-lib:fref x-Ydatal (j) ((1 *)) x-Yoffseth))
(setf 1 (f2cl-1lib:int-sub kplusl j))
(if nounit
(setf temp
(* temp
(f2cl-1lib:fref a-Ydatal
(kplusl j)
((1 1da) (1 *))
a-%offset®))))
(f2cl-1lib:fdo (i (f2cl-lib:int-add j (£f2cl-lib:int-sub 1))
(f2cl-1lib:int-add i (f2cl-lib:int-sub 1)))
(i
(max (the fixnum 1)
(the fixnum
(f2cl-1lib:int-add j
(f2cl-lib:int-

k)))))
nil)
(tagbody
(setf temp
(+ temp
(*

(f2cl-1ib:fref a-%datal
((f2c1-1lib:int-add 1 i) j)
((1 1da) (1 %))
a-%offset?)

(f2cl-1ib:fref x-%datal,
(1)
(1 %))

x-hoffset%))))))
(setf (f2cl-lib:fref x-%datal, (j) ((1 *)) x-offset’)
temp))))
(t
(setf kx
(f2cl-1ib:int-add kx
(f2cl1-1ib:int-mul
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(f2cl-1ib:int-sub n 1)
incx)))
(setf jx kx)
(f2cl-1lib:fdo (j n (f2cl-lib:int-add j (£f2cl-1lib:int-sub 1)))
((> j 1) nil)
(tagbody
(setf temp
(f2cl-lib:fref x-Y%data) (jx) ((1 *)) x-Yoffsetl))
(setf kx (f2cl-lib:int-sub kx incx))
(setf ix kx)
(setf 1 (f2cl-lib:int-sub kplusl j))
(if nounit
(setf temp
(* temp
(f2cl-1ib:fref a-Y%datal
(kplusl j)
((1 1da) (1 %))
a-hoffset’))))
(f2cl-1lib:fdo (i (f2cl-1lib:int-add j (f2cl-1lib:int-sub 1))
(f2cl-1lib:int-add i (£2cl-1ib:int-sub 1)))
(> 1
(max (the fixnum 1)
(the fixnum
(f2cl-lib:int-add j
(f2c1-1lib:int-sub

k)))))
nil)
(tagbody
(setf temp
(+ temp
(*

(f2cl-1ib:fref a-%dataj
((£2c1-1ib:int-add 1 i) j)
((1 1da) (1 %))
a-Y%offset%)
(f2cl-1ib:fref x-%dataj,
(ix)
((1 %))
x-%hoffseth))))
(setf ix (f2cl-lib:int-sub ix incx))))
(setf (f2cl-lib:fref x-Y%datal), (jx) ((1 *)) x-Yoffset%)
temp)
(setf jx (f2cl-lib:int-sub jx incx)))))))
(t
(cond
((= incx 1)
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(f2cl-1lib:fdo (j 1 (£f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf temp
(f2cl-lib:fref x-Ydatal (j) ((1 *)) x-Yoffset))
(setf 1 (f2cl-lib:int-sub 1 j))
(if nounit
(setf temp
(* temp
(f2cl-1lib:fref a-Ydatal
aip
((1 1da) (1 %))
a-%offset’%))))
(f2cl-1lib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-1ib:int-add i 1))
(i
(min (the fixnum n)
(the fixnum
(f2cl-1lib:int-add j k))))

nil)
(tagbody
(setf temp
(+ temp
(*

(f2cl-1ib:fref a-%dataj,
((£2cl-1lib:int-add 1 i) j)
((1 1da) (1 *))
a-%hoffset’,)

(f2cl-1ib:fref x-%datal,
(1)
(1 %))
x-%offset%))))))

(setf (f2cl-lib:fref x-%datal, (j) ((1 %)) x-Yoffsetl)

temp))))
(t

(setf jx kx)
(f2c1l-1ib:fdo (j 1 (£f2cl-1lib:int-add j 1))
((> j n) nil)
(tagbody
(setf temp
(f2cl-lib:fref x-%data) (jx) ((1 *)) x-Yoffsetl))
(setf kx (f2cl-lib:int-add kx incx))
(setf ix kx)
(setf 1 (f2cl-lib:int-sub 1 j))
(if nounit
(setf temp
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(* temp
(f2cl-1ib:fref a-Ydata¥
ap
((1 1da) (1 *))
a-Y%offset®))))
(f2cl-1ib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-1ib:int-add i 1))
(> 1
(min (the fixnum n)
(the fixnum
(f2cl-1lib:int-add j k))))

nil)
(tagbody
(setf temp
(+ temp
(*

(f2cl-1ib:fref a-dataj,
((f2cl-1ib:int-add 1 i) j)
((1 1da) (1 %))
a-Y%offset%)
(f2cl-1ib:fref x-%dataj
(ix)
(1 %))
x-hoffseth))))
(setf ix (f2cl-lib:int-add ix incx))))
(setf (f2cl-lib:fref x-Ydata), (jx) ((1 *)) x-Yoffset%)
temp)
(setf jx (f2cl-lib:int-add jx incx))))))))))
end_label
(return (values nil nil nil nil nil nil nil nil nil))))))

5.12 dtbsv BLAS

(dtbsv.input)=
)set break resume
)sys rm -f dtbsv.output
)spool dtbsv.output
)set message test on
)set message auto off
Jclear all

)spool
)1lisp (bye)
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(dtbsv.help)=

dtbsv examples

Man Page Details

NAME
DTBSV - solve one of the systems of equations A*x = b, or
A’*x = Db,
SYNOPSIS
SUBROUTINE DTBSV ( UPLO, TRANS, DIAG, N, K, A, LDA, X, INCX
)
INTEGER INCX, K, LDA, N
CHARACTER*1 DIAG, TRANS, UPLO
DOUBLE PRECISION AC LDA, * ), X( * )
PURPOSE

DTBSV solves one of the systems of equations

where b and x are n element vectors and A is an n by n unit,
or non-unit, upper or lower triangular band matrix, with ( k
+ 1 ) diagonals.

No test for singularity or near-singularity is included in
this routine. Such tests must be performed before calling
this routine.

PARAMETERS
UPLO - CHARACTER*1.
On entry, UPLO specifies whether the matrix is an
upper or lower triangular matrix as follows:
UPLO = ’U’ or ’u’ A is an upper triangular matrix.
UPLO = 'L’ or 1’ A is a lower triangular matrix.

Unchanged on exit.

TRANS - CHARACTER*1.
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DIAG

On entry, TRANS specifies the equations to be solved
as follows:

TRANS

’N’ or ’n’ Axx = Db.

TRANS = T’ or ’t’ A’xx = Db.

TRANS

’C’ or ’c’ A’xx = D.
Unchanged on exit.
- CHARACTER*1.

On entry, DIAG specifies whether or not A is unit
triangular as follows:

DIAG = ’U’ or ’u’ A is assumed to be unit triangu-
lar.

DIAG = ’N’ or ’n’ A is not assumed to be unit tri-
angular.

Unchanged on exit.

- INTEGER.
On entry, N specifies the order of the matrix A. N
must be at least zero. Unchanged on exit.

- INTEGER.

On entry with UPLO = ’U’ or ’u’, K specifies the
number of super-diagonals of the matrix A. On entry
with UPLO = ’L’ or ’1l’, K specifies the number of
sub-diagonals of the matrix A. K must satisfy O
.le. K. Unchanged on exit.

- DOUBLE PRECISION array of DIMENSION ( LDA, n ).
Before entry with UPLO = U’ or ’u’, the leading ( k
+ 1 ) by n part of the array A must contain the upper
triangular band part of the matrix of coefficients,
supplied column by column, with the leading diagonal
of the matrix in row ( k + 1 ) of the array, the
first super-diagonal starting at position 2 in row k,
and so on. The top left k by k triangle of the array
A is not referenced. The following program segment
will transfer an upper triangular band matrix from
conventional full matrix storage to band storage:



226

LDA

INCX

CHAPTER 5. BLAS LEVEL 2

DO 20, J=1, NM=K+1-JD0 10, I = MAX( 1, J -
K), JACM+ I, J) =matrix( I, J ) 10 CONTINUE
20 CONTINUE

Before entry with UPLO = L’ or ’1’, the leading ( k
+ 1 ) by n part of the array A must contain the lower
triangular band part of the matrix of coefficients,
supplied column by column, with the leading diagonal
of the matrix in row 1 of the array, the first sub-
diagonal starting at position 1 in row 2, and so on.
The bottom right k by k triangle of the array A is
not referenced. The following program segment will
transfer a lower triangular band matrix from conven-
tional full matrix storage to band storage:

DO 20, J =1,
) ACM+1I,J
CONTINUE

NM=1-JD0 10, I = J, MINCN, J + K
) = matrix( I, J ) 10 CONTINUE 20

Note that when DIAG = ’U’ or ’u’ the elements of the
array A corresponding to the diagonal elements of the

matrix are not referenced, but are assumed to be
unity. Unchanged on exit.

- INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. LDA must be at
least ( k + 1 ). Unchanged on exit.

- DOUBLE PRECISION array of dimension at least
(1+ (n-1)*abs( INCX ) ). Before entry, the
incremented array X must contain the n element
right-hand side vector b. On exit, X is overwritten
with the solution vector x.

- INTEGER.

On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on
exit.
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(BLAS 2 dtbsv)=
(let* ((zero 0.0))
(declare (type (double-float 0.0 0.0) zero))
(defun dtbsv (uplo trans diag n k a lda x incx)
(declare (type (simple-array double-float (*)) x a)
(type fixnum incx lda k n)
(type character diag trans uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%data’% uplo-Y%offset?)
(trans character trans-jdataj, trans-j%offseti)
(diag character diag-%datal, diag-%offset?)
(a double-float a-%datal, a-%offseti)
(x double-float x-%datal, x-%offset%))
(prog ((nounit nil) (i 0) (info 0) (ix 0) (j 0) (jx 0) (kplusl 0) (kx 0)
(1 0) (temp 0.0))
(declare (type (member t nil) nounit)
(type fixnum i info ix j jx kplusl kx 1)
(type (double-float) temp))
(setf info 0)
(cond
((and (not (char-equal uplo #\U)) (not (char-equal uplo #\L)))
(setf info 1))
((and (not (char-equal trans #\N))
(not (char-equal trans #\T))
(not (char-equal trans #\C)))
(setf info 2))
((and (not (char-equal diag #\U)) (not (char-equal diag #\N)))
(setf info 3))
((<n0)
(setf info 4))
((< k 0)
(setf info 5))
((< 1da (f2cl-lib:int-add k 1))
(setf info 7))
((= incx 0)
(setf info 9)))
(cond
((/= info 0)
(error
" %% On entry to “a parameter number “a had an illegal value~™%"
"DTBSV" info)
(go end_label)))
(if (= n 0) (go end_label))
(setf nounit (char-equal diag #\N))
(cond
((<= incx 0)
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(setf kx
(f2cl-1ib:int-sub 1
(f2cl-1ib:int-mul (f2cl-lib:int-sub n 1)

incx))))
((/= incx 1)

(setf kx 1))
(cond
((char-equal trans #\N)
(cond
((char-equal uplo #\U)
(setf kplusl (f2cl-lib:int-add k 1))
(cond
((= incx 1)
(f2c1l-1ib:fdo (j n (f2cl-lib:int-add j (£2cl-lib:int-sub 1)))
(> j 1) nil)
(tagbody
(cond
((/= (f2cl-1lib:fref x (j) ((1 *))) zero)
(setf 1 (f2cl-1ib:int-sub kplusl j))
(if nounit
(setf (f2cl-lib:fref x-Ydatal

()
(1 %))
x-%offset)
/
(f2cl-1ib:fref x-%data,
@D
(1 %))

x-%offset?)
(f2cl-1ib:fref a-%data,

(kplusl j)

((1 1da) (1 *))

a-%offset%))))
(setf temp

(f2cl-1lib:fref x-Y%data)k (j) ((1 *)) x-%offseth))
(f2cl-1lib:fdo (4

(f2cl-1lib:int-add j
(f2cl-1ib:int-sub 1))
(f2cl-1ib:int-add i
(f2cl-1ib:int-sub 1)))
(> i
(max (the fixnum 1)
(the fixnum
(£2¢1-1ib:int-add j
(f2c1-1ib:i
k)))))
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nil)
(tagbody
(setf (f2cl-lib:fref x-Ydata¥
(1)
((1 %)
x-%offset%)
(-
(f2cl-1ib:fref x-%dataj,
(1)
(1 %))
x-%offset’)
(* temp
(f2cl-1ib:fref a-Ydata
((f2cl-1ib:int-add 1 i)
j)
((1 1da) (1 %))
a-%offset’)))))))))))
(t

(setf kx
(f2cl-1ib:int-add kx
(f2c1-1ib:int-mul
(f2cl-1ib:int-sub n 1)
incx)))
(setf jx kx)
(f2cl-1lib:fdo (j n (f2cl-lib:int-add j (£2cl-1lib:int-sub 1)))
((> j 1) nil)
(tagbody
(setf kx (f2cl-lib:int-sub kx incx))
(cond

((/= (f2cl-lib:fref x (jx) ((1 *))) zero)
(setf ix kx)

(setf 1 (f2cl-lib:int-sub kplusl j))
(if nounit

(setf (f2cl-lib:fref x-Y%datal

(3x)
(1 %))
x-%offset%)
/
(f2cl-1ib:fref x-%datal,
(3x)
(1 %))

x-%offset%)
(f2cl-1ib:fref a-%dataj
(kplusl j)
((1 1da) (1 *))
a-%offset%))))
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(setf temp
(f2cl-1ib:fref x-%datal,
(3x)
((1 %))

x-Y%offsetl))
(f2cl-1ib:fdo (i

(f2cl-1lib:int-add j

(f2cl-1ib:int-sub 1))
(f2cl-1ib:int-add i

(f2cl-1lib:int-sub 1)))
(G 1i

(max (the fixnum 1)
(the fixnum

(f2cl-1lib:int-add j

(f2cl-1ib:i
k)))))
nil)
(tagbody
(setf (f2cl-lib:fref x-Ydatay
(ix)
((1 %))
x-%offset%)
(-
(f2cl-1ib:fref x-%datal,
(ix)
(1 %))
x-%offset?)
(* temp

(f2cl-1ib:fref a-Y%datal
((f2cl-1ib:int-add 1 i)
j)
((1 1da) (1 %))

a-Y%offset%))))
(setf ix (f2cl-lib:int-sub ix incx))))))

(setf jx (£2cl-lib:int-sub jx incx)))))))
(t

(cond
((= incx 1)
(f2cl-1lib:fdo (j 1 (£f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(cond
((/= (f2cl-1lib:fref x (j) ((1 *))) zero)

(setf 1 (f2cl-lib:int-sub 1 j))
(if nounit

(setf (f2cl-lib:fref x-%datal
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()
(1 %))
x-Y%offset%)
/
(f2cl-1ib:fref x-%dataj
@D
(1 %))

x-hoffsetl)
(f2cl-1ib:fref a-%dataj,

1 3)

((1 1da) (1 *))

a-%offset%))))
(setf temp

(f2cl-lib:fref x-Y%data¥% (j) ((1 *)) x-Y%offset%))
(f2c1l-1lib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-1ib:int-add i 1))
(i
(min (the fixnum n)
(the fixnum
(f2cl-1lib:int-add j k))))

nil)
(tagbody
(setf (f2cl-lib:fref x-Ydatay
(i)
(1 %))
x-%offset%)
(_
(f2cl-1ib:fref x-%datal
(1)
(1 %))
x-%offset%)
(* temp
(f2cl-1lib:fref a-%datal
((f2cl-1ib:int-add 1 i)
j)
((1 1da) (1 %))
a-%offset’%)))))))))))
(t

(setf jx kx)
(f2cl-lib:fdo (j 1 (f2cl-1lib:int-add j 1))
((> j n) nil)
(tagbody
(setf kx (f2cl-lib:int-add kx incx))
(cond

((/= (f2cl-1lib:fref x (jx) ((1 *))) zero)
(setf ix kx)
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(setf 1 (f2cl-lib:int-sub 1 j))
(if nounit

(setf (f2cl-lib:fref x-%datal

(jx)
(1 %))
x-%offset%)
/
(f2cl-1ib:fref x-%datal,
(3jx)
(1 %))

x-%offset%)
(f2cl-1ib:fref a-%datal

ap

((1 1da) (1 *))

a-Y%offset%))))

(setf temp
(f2cl-1ib:fref x-%datal
(3x)
((1 %))

x-%offset))
(f2cl-1lib:fdo (i (f2cl-1lib:int-add j 1)
(f2cl-1lib:int-add i 1))
(> 1
(min (the fixnum n)
(the fixnum
(f2cl-lib:int-add j k))))

nil)
(tagbody
(setf (f2cl-lib:fref x-Ydatay
(ix)
(1 %))
x-%offset%)
(_
(f2cl-1ib:fref x-%datal,
(ix)
(1 %))
x-%offset¥)
(* temp

(f2cl-1ib:fref a-Ydatal
((f2cl-1ib:int-add 1 i)
3D
((1 1da) (1 %))
a-%offset%))))

(setf ix (f2cl-lib:int-add ix incx))))))

(setf jx (f2cl-lib:int-add jx incx)))))))))
(t
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(cond
((char-equal uplo #\U)
(setf kplusl (f2cl-lib:int-add k 1))
(cond
((= incx 1)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf temp
(f2cl-lib:fref x-Jdatal (j) ((1 *)) x-Yoffseti))
(setf 1 (f2cl-lib:int-sub kplusl j))
(f2cl1-1ib:fdo (i
(max (the fixnum 1)
(the fixnum
(f2cl-1lib:int-add j
(f2cl-1ib:int-sub
k))))
(f2cl-lib:int-add i 1))
(> i
(f2cl-1lib:int-add j
(f2cl-1lib:int-sub 1)))

nil)
(tagbody
(setf temp
(- temp
(*

(f2cl-1ib:fref a-%dataj,
((f2c1-1lib:int-add 1 i) j)
((1 1da) (1 *))
a-Y%offset%)

(f2cl-1ib:fref x-%dataj,
(1)
(1 =)
x-%offset%))))))

(if nounit
(setf temp
(/ temp
(f2cl-1lib:fref a-Ydatal

(kplusl j)
((1 1da) (1 *))
a-%offset’))))

(setf (f2cl-lib:fref x-%datal, (j) ((1 *)) x-Yoffset’)

temp))))
(t

(setf jx kx)
(f2c1-1ib:fdo (j 1 (f2cl-lib:int-add j 1))
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(> j n) nil)
(tagbody
(setf temp
(f2cl-lib:fref x-Y%datal, (jx) ((1 *)) x-Yoffset%))
(setf ix kx)
(setf 1 (f2cl-lib:int-sub kplusl j))
(f2cl-1lib:fdo (i
(max (the fixnum 1)
(the fixnum
(f2cl-1ib:int-add j
(f2cl-1ib:int-sub
k))))
(f2cl-1lib:int-add i 1))
(> i
(f2cl-1lib:int-add j
(f2cl-1lib:int-sub 1)))

nil)
(tagbody
(setf temp
(- temp
(*

(f2cl-1ib:fref a-%data
((£2c1-1ib:int-add 1 i) j)
((1 1da) (1 %))
a-Y%offset%)
(f2cl-1ib:fref x-%datal
(ix)
(1 %))
x-%offset#))))
(setf ix (f2cl-lib:int-add ix incx))))
(if nounit
(setf temp
(/ temp
(f2cl-1ib:fref a-Ydata,
(kplusl j)
((1 1da) (1 %))
a-‘joffset®))))
(setf (f2cl-lib:fref x-Ydata) (jx) ((1 *)) x-Yoffset%)
temp)
(setf jx (f2cl-lib:int-add jx incx))
(if (> j k) (setf kx (f2cl-lib:int-add kx incx))))))))
(t
(cond
((= incx 1)
(f2cl-1lib:fdo (j n (£f2cl-1lib:int-add j (f2cl-lib:int-sub 1)))
(> j 1) nil)
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(tagbody
(setf temp
(f2cl-lib:fref x-%datal (j) ((1 *)) x-Yoffseti))
(setf 1 (£f2cl-lib:int-sub 1 j))
(f2cl-1ib:fdo (i
(min (the fixnum n)
(the fixnum
(f2cl-1lib:int-add j k)))
(f2cl-1ib:int-add i (£f2cl-lib:int-sub 1)))
((> i (f2cl-lib:int-add j 1)) nil)
(tagbody
(setf temp
(- temp
€
(f2cl-lib:fref a-Ydata¥%
((£2cl-lib:int-add 1 i) j)
((1 1da) (1 %))
a-%offsetl)
(f2cl-lib:fref x-Ydatal,
(1)
(@ %))
x-%hoffset%))))))

(if nounit
(setf temp
(/ temp
(f2cl-1lib:fref a-Ydatal
(G)D)
((1 1da) (1 %))
a-%offset%))))
(setf (f2cl-lib:fref x-%datal, (j) ((1 *)) x-Yoffset’)
temp))))
(t
(setf kx
(f2cl-1ib:int-add kx
(f2¢1-1lib:int-mul
(f2c1l-1lib:int-sub n 1)
incx)))
(setf jx kx)
(f2cl-lib:fdo (j n (f2cl-lib:int-add j (f2cl-lib:int-sub 1)))
(> j 1) nil)
(tagbody
(setf temp
(f2cl-lib:fref x-Ydatal (jx) ((1 *)) x-Y%offset%))
(setf ix kx)
(setf 1 (f2cl-lib:int-sub 1 j))
(f2c1-1ib:fdo (i



236 CHAPTER 5. BLAS LEVEL 2

(min (the fixnum n)
(the fixnum
(f2cl-1lib:int-add j k)))
(f2cl-1ib:int-add i (f2cl-lib:int-sub 1)))
((> i (f2cl-lib:int-add j 1)) nil)
(tagbody
(setf temp
(- temp
(*
(f2cl-1ib:fref a-%data
((f2cl-1ib:int-add 1 i) j)
((1 1da) (1 %))
a-hoffsetd)
(f2cl-1ib:fref x-%data,
(ix)
(1 %))
x-%hoffset%))))
(setf ix (f2cl-lib:int-sub ix incx))))
(if nounit
(setf temp
(/ temp
(f2cl-1ib:fref a-Y%data
1 3
((1 1da) (1 *))
a-Y%offset%))))
(setf (f2cl-lib:fref x-Ydata), (jx) ((1 *)) x-Yoffset%)
temp)
(setf jx (f2cl-lib:int-sub jx incx))
(if (>= (f2cl-lib:int-sub n j) k)
(setf kx (f2cl-lib:int-sub kx incx)))))))))))
end_label

(return (values nil nil nil nil nil nil nil nil nil))))))
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5.13 dtpmv BLAS

(dtpmu.input)=
)set break resume
)sys rm -f dtpmv.output
)spool dtpmv.output
)set message test on
)set message auto off
)clear all

) spool
)lisp (bye)
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(dtpmu.help)=

dtpmv examples

Man Page Details

NAME
DTPMV - perform one of the matrix-vector operations x :=
A*x, or x := A’*x,

SYNOPSIS

SUBROUTINE DTPMV ( UPLO, TRANS, DIAG, N, AP, X, INCX )
INTEGER INCX, N
CHARACTER*1 DIAG, TRANS, UPLO
DOUBLE PRECISION AP( * ), X( * )

PURPOSE
DTPMV performs one of the matrix-vector operations

where x is an n element vector and A is an n by n unit, or
non-unit, upper or lower triangular matrix, supplied in
packed form.

PARAMETERS
UPLO - CHARACTER*1.
On entry, UPLO specifies whether the matrix is an
upper or lower triangular matrix as follows:

UPLO

’U’ or ’u’ A is an upper triangular matrix.
UPLO = 'L’ or ’1’ A is a lower triangular matrix.
Unchanged on exit.

TRANS - CHARACTER*1.

On entry, TRANS specifies the operation to be per-

formed as follows:

TRANS = ’N’ or ’n’ X := A*x.
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TRANS A’ xx.

T’ or ’t° X

TRANS A’ xx.

’C? or ’c’ X

Unchanged on exit.

DIAG - CHARACTER*1.
On entry, DIAG specifies whether or not A is unit
triangular as follows:

DIAG = ’U’ or ’u’ A is assumed to be unit triangu-
lar.

DIAG = ’N’ or ’n’ A is not assumed to be unit
triangular.

Unchanged on exit.

N - INTEGER.
On entry, N specifies the order of the matrix A. N
must be at least zero. Unchanged on exit.

AP - DOUBLE PRECISION array of DIMENSION at least
( (n*¥(n+1))/2). Before entry with UPLO = ’U’
or ’u’, the array AP must contain the upper triangu-
lar matrix packed sequentially, column by column, so
that AP( 1 ) contains a( 1, 1 ), AP( 2 ) and AP( 3 )
contain a( 1, 2 ) and a( 2, 2 ) respectively, and so
on. Before entry with UPLO = ’L’ or ’1’, the array
AP must contain the lower triangular matrix packed
sequentially, column by column, so that AP( 1 ) con-
tains a( 1, 1 ), AP( 2 ) and AP( 3 ) contain a( 2, 1
) and a( 3, 1 ) respectively, and so on. Note that
when DIAG = ’U’ or ’u’, the diagonal elements of A
are not referenced, but are assumed to be unity.
Unchanged on exit.

X - DOUBLE PRECISION array of dimension at least
(1+ (n-1)*abs( INCX ) ). Before entry, the
incremented array X must contain the n element vector
Xx. On exit, X is overwritten with the transformed
vector Xx.

INCX - INTEGER.
On entry, INCX specifies the increment for the ele-



240 CHAPTER 5. BLAS LEVEL 2

ments of X. INCX must not be zero. Unchanged on
exit.
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(BLAS 2 dtpmv)=
(let* ((zero 0.0))
(declare (type (double-float 0.0 0.0) zero))
(defun dtpmv (uplo trans diag n ap x incx)
(declare (type (simple-array double-float (*)) x ap)
(type fixnum incx n)
(type character diag trans uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%data’% uplo-Y%offset?)
(trans character trans-jdataj, trans-j%offseti)
(diag character diag-%datal, diag-%offset?)
(ap double-float ap-Y%data) ap-%offset)
(x double-float x-%datal, x-%offset%))
(prog ((nounit nil) (i 0) (info 0) (ix 0) (j 0) (jx 0) (k 0) (kk 0)
(kx 0) (temp 0.0))
(declare (type (member t nil) nounit)
(type fixnum i info ix j jx k kk kx)
(type (double-float) temp))
(setf info 0)
(cond
((and (not (char-equal uplo #\U)) (not (char-equal uplo #\L)))
(setf info 1))
((and (not (char-equal trans #\N))
(not (char-equal trans #\T))
(not (char-equal trans #\C)))
(setf info 2))
((and (not (char-equal diag #\U)) (not (char-equal diag #\N)))
(setf info 3))

((<n 0)
(setf info 4))
((= incx 0)
(setf info 7)))
(cond
((/= info 0)
(error

" ** On entry to “a parameter number ~“a had an illegal value~™)"
"DTPMV" info)
(go end_label)))

(if (= n 0) (go end_label))

(setf nounit (char-equal diag #\N))

(cond
((<= incx 0)
(setf kx

(f2cl-1ib:int-sub 1
(f2cl-1ib:int-mul (f2cl-lib:int-sub n 1)
incx))))
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((/= incx 1)
(setf kx 1)))
(cond
((char-equal trans #\N)
(cond
((char-equal uplo #\U)
(setf kk 1)
(cond
((= incx 1)
(f2c1l-1ib:fdo (j 1 (£f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((/= (£f2cl-lib:fref x (j) ((1 *))) zero)
(setf temp
(f2cl-lib:fref x-%data% (j) ((1 %)) x-%offseti))
(setf k kk)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(OG> i
(f2cl-1lib:int-add j
(f2cl-1ib:int-sub
DN
nil)
(tagbody
(setf (f2cl-lib:fref x-Ydatay
(1)
((1 %))
x-%offset)
(+
(f2cl-1ib:fref x-%data,
(1)
(1 %))
x-%offset)
(* temp
(f2cl-lib:fref ap-%datal
(k)
(1 %)
ap-%offset%))))
(setf k (f2cl-lib:int-add k 1))))
(if nounit
(setf (f2cl-lib:fref x-Ydata¥
)
((1 %))
x-%offset)
(*
(f2cl-1ib:fref x-%data,
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(3
(@ %))
x-Y%offset%)
(f2cl-lib:fref ap-%datal
((£f2cl-1ib:int-sub
(f2cl-1ib:int-add kk j)
1))
(1 %))
ap-hoffset%))))))
(setf kk (f2cl-lib:int-add kk j)))))
(t
(setf jx kx)
(f2cl-lib:fdo (j 1 (f2cl-1lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (jx) ((1 *))) zero)
(setf temp
(f2cl-lib:fref x-Ydatal,
(jx)
(@ %))
x-Yoffset%))
(setf ix kx)
(f2cl-1lib:fdo (k kk (f2cl-lib:int-add k 1))

(> k
(f2cl-1ib:int-add kk
]
(f2cl-1ib:int-sub
2)))
nil)
(tagbody
(setf (f2cl-lib:fref x-Jdata
(ix)
(1 %))
x-hoffsetl)
(+
(f2cl-1ib:fref x-%dataj,
(ix)
(1 =*))
x-%offset?)
(* temp
(f2cl-lib:fref ap-%datal
(k)
(1 =)

ap-foffseti))))
(setf ix (f2cl-lib:int-add ix incx))))
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(if nounit
(setf (f2cl-lib:fref x-%datal

(3x)
(1 %))
x-%offset%)
(*
(f2cl-1ib:fref x-%datal,
(3x)
(1 %))

x-Yoffseth)
(f2cl-lib:fref ap-%datal
((f2cl-1ib:int-sub
(f2cl-lib:int-add kk j)
1))
(@ =)

ap-offset%))))))
(setf jx (f2cl-lib:int-add jx incx))

(setf kk (f2cl-lib:int-add kk j)))))))
(t
(setf kk (the fixnum (truncate (* n (+ n 1)) 2)))
(cond
((= incx 1)
(f2c1-1lib:fdo (j n (f2cl-1lib:int-add j (f2cl-lib:int-sub 1)))
(> j 1) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (j) ((1 *))) zero)
(setf temp
(f2cl-lib:fref x-Y%data% (j) ((1 *)) x-Y%offset%))
(setf k kk)
(f2cl-1lib:fdo (i n
(f2cl-lib:int-add i
(f2cl-1ib:int-sub 1)))
((> 1 (f2cl-lib:int-add j 1)) nil)

(tagbody
(setf (f2cl-lib:fref x-Ydata¥
(1)
((1 %))
x-hoffsetd)
(+
(f2cl-1ib:fref x-%data,
(1)
(1 %))
x-%offset)
(* temp

(f2cl-lib:fref ap-%datal
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(k)
((1 %))

ap-Yoffset%))))
(setf k (f2cl-lib:int-sub k 1))))
(if nounit

(setf (f2cl-lib:fref x-Y%datal

(3
(1 %))
x-%offset?)
(*
(f2cl-1ib:fref x-%dataj,
@D
(1 %))

x-%offset%)
(f2cl-lib:fref ap-%datal
((f2c1-1ib:int-add
(f2cl-1ib:int-sub kk n)
)
((1 %))

ap-hoffset%))))))
(setf kk

(f2cl-1lib:int-sub kk
(f2cl-lib:int-add
(f2cl-lib:int-sub n j)

1IN
(t

(setf kx
(f2cl-1ib:int-add kx
(f2c1-1ib:int-mul
(f2cl-1ib:int-sub n 1)
incx)))
(setf jx kx)
(f2cl-1lib:fdo (j n (f2cl-lib:int-add j (f2cl-1lib:int-sub 1)))
(> j 1) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (jx) ((1 *))) zero)
(setf temp
(f2cl-1lib:fref x-Ydatal,
(3x)
((1 %))

x-Yoffseth))
(setf ix kx)

(f2cl-1ib:fdo (k kk
(f2cl-1ib:int-add k
(f2cl-1ib:int-sub 1)))
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(> k
(f2cl-1ib:int-add kk
(f2cl1-1ib:int-sub
(f2cl-1ib:int-add
n
(f2c1-1ib:int-sub
(f2cl-1ib:int-add

J
1))
nil)
(tagbody
(setf (f2cl-lib:fref x-Jdata
(ix)
((1 %))
x-%offset%)
(+
(f2cl-1ib:fref x-%datal
(ix)
((1 %))
x-%offset¥)
(* temp
(f2cl-1lib:fref ap-Y%datal
(k)
(1 %))

ap-foffset%))))
(setf ix (f2cl-lib:int-sub ix incx))))
(if nounit

(setf (f2cl-lib:fref x-%datal

(%)
(1 %))
x-%offset%)
(*
(f2cl-1ib:fref x-%datal
(3x)
(1 %))

x-%offset¥)
(f2cl-lib:fref ap-%datal
((f2cl-1ib:int-add
(f2cl-1ib:int-sub kk n)
3))
(1 %))

ap-offset%))))))
(setf jx (f2cl-lib:int-sub jx incx))
(setf kk

(f2cl-1ib:int-sub kk
(f2cl-1ib:int-add
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(f2c1-lib:int-sub n j)

DDDDIDIDDD;
(t

(cond

((char-equal uplo #\U)
(setf kk (the fixnum (truncate (* n (+ n 1)) 2)))
(cond

((= incx 1)

(f2cl-1lib:fdo (j n (f2cl-lib:int-add j (f2cl-1lib:int-sub 1)))

((> j 1) nil)
(tagbody
(setf temp

(f2cl-lib:fref x-%data¥% (j) ((1 *)) x-Y%offset%))
(if nounit

(setf temp
(* temp
(f2cl-lib:fref ap-Y%datal
(kk)
(=)

ap-offset%))))
(setf k (f2cl-lib:int-sub kk 1))

(f2cl-1ib:fdo (i (f2cl-lib:int-add j (f2cl-lib:int-sub 1))
(f2cl-1ib:int-add i (f2cl-1lib:int-sub 1)))
((> i 1) nil)

(tagbody
(setf temp
(+ temp
(€
(f2cl-lib:fref ap-%datal
(k)
(@ %))

ap-foffset%)
(f2cl-lib:fref x-%datal,

(1)

(1 *)

x-%offset))))
(setf k (f2cl-lib:int-sub k 1))))

(setf (f2cl-lib:fref x-%datal, (j) ((1 %)) x-Yoffset’)
temp)

(setf kk (f2cl-lib:int-sub kk j)))))
(t

(setf jx
(f2cl-1ib:int-add kx
(f2cl-1ib:int-mul
(f2cl-1ib:int-sub n 1)
incx)))
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(f2cl-1ib:fdo (j n (f2cl-1lib:int-add j (f2cl-lib:int-sub 1)))
((> j 1) nil)
(tagbody
(setf temp
(f2cl-lib:fref x-Y%datal (jx) ((1 *)) x-Y%offset%))
(setf ix jx)
(if nounit

(setf temp
(* temp
(f2cl-1lib:fref ap-%datal
(kk)
(1 %))

ap-hoffset’))))
(f2cl-1lib:fdo (k
(f2cl-1ib:int-add kk (f2cl-1lib:int-sub 1))
(f2cl-1ib:int-add k (f2cl-lib:int-sub 1)))
(G k
(f2cl-lib:int-add kk
(f2cl-lib:int-sub j)
1))
nil)
(tagbody
(setf ix (f2cl-lib:int-sub ix incx))
(setf temp
(+ temp
€
(f2cl-lib:fref ap-%datal
(k)
(@ %))
ap-offset%)
(f2cl-lib:fref x-Ydatal,
(ix)
(1 %))
x-%offset%))))))
(setf (f2cl-lib:fref x-Ydata’% (jx) ((1 %)) x-%offseti)
temp)
(setf jx (f2cl-lib:int-sub jx incx))
(setf kk (f2cl-lib:int-sub kk j)))))))
(t
(setf kk 1)
(cond
((= incx 1)
(f2cl-1ib:fdo (j 1 (f2cl-1lib:int-add j 1))
(> j n) nil)
(tagbody
(setf temp
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(f2cl-lib:fref x-Y%datal, (j) ((1 %)) x-Yoffsetl))
(if nounit

(setf temp
(* temp
(f2cl-1lib:fref ap-%datal
(kk)
(1 %))

ap-foffset’))))
(setf k (f2cl-lib:int-add kk 1))

(f2c1l-1ib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-1ib:int-add i 1))
((> i n) nil)

(tagbody
(setf temp
(+ temp
(*
(f2cl-lib:fref ap-%datal
(k)
(1 %))

ap-offset¥)
(f2cl-lib:fref x-%datal,

(1)

(1 %))

x-%offset%))))
(setf k (f2cl-lib:int-add k 1))))

(setf (f2cl-lib:fref x-%datal, (j) ((1 *)) x-Yoffset’)
temp)
(setf kk
(f2c1-1lib:int-add kk
(f2c1-1lib:int-add
(f2cl-1lib:int-sub n j)

1IN
(t

(setf jx kx)
(f2c1-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf temp
(f2cl-lib:fref x-Y%data) (jx) ((1 *)) x-Yoffsetl))
(setf ix jx)
(if nounit
(setf temp
(* temp
(f2cl-lib:fref ap-Ydatal
(kk)
(@ %)
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ap-%offset%))))
(f2cl-1ib:fdo (k (f2cl-lib:int-add kk 1)
(f2cl-1ib:int-add k 1))

(G k
(f2cl-1lib:int-add kk
n
(f2cl-lib:int-sub j)))
nil)
(tagbody
(setf ix (f2cl-lib:int-add ix incx))
(setf temp
(+ temp
€
(f2cl-lib:fref ap-%datal
(k)
(@ =)

ap-offset%)
(f2cl-lib:fref x-Ydatal,
(ix)
(@ =)
x-Yoffset%))))))
(setf (f2cl-lib:fref x-%data¥% (jx) ((1 *)) x-Yoffset)
temp)
(setf jx (f2cl-lib:int-add jx incx))
(setf kk
(f2cl-lib:int-add kk
(f2cl-1lib:int-add
(f2cl-1lib:int-sub n j)

1)))))))0)))
end_label

(return (values nil nil nil nil nil nil nil))))))
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5.14 dtpsv BLAS

(dtpsv.input)=
)set break resume
)sys rm -f dtpsv.output
)spool dtpsv.output
)set message test on
)set message auto off
)clear all

) spool
)lisp (bye)
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(dtpsv.help)=

dtpsv examples

Man Page Details

NAME
DTPSV - solve one of the systems of equations A*x = b, or

A’*x = Db,

SYNOPSIS
SUBROUTINE DTPSV ( UPLO, TRANS, DIAG, N, AP, X, INCX )

INTEGER INCX, N
CHARACTER*1 DIAG, TRANS, UPLO
DOUBLE PRECISION AP( * ), X( * )

PURPOSE
DTPSV solves one of the systems of equations

where b and x are n element vectors and A is an n by n unit,
or non-unit, upper or lower triangular matrix, supplied in
packed form.

No test for singularity or near-singularity is included in
this routine. Such tests must be performed before calling
this routine.

PARAMETERS
UPLO - CHARACTER*1.
On entry, UPLO specifies whether the matrix is an
upper or lower triangular matrix as follows:

UPLO = ’U’ or ’u’ A is an upper triangular matrix.

UPLO ’L? or ’1° A is a lower triangular matrix.

Unchanged on exit.

TRANS - CHARACTERx*1.
On entry, TRANS specifies the equations to be solved
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DIAG

AP

as follows:

TRANS ’N’ or ’n’ Axx = Db.

TRANS = T’ or ’t’ A’xx = Db.

TRANS

|
o'

’C’ or ’c’ A xx =
Unchanged on exit.
- CHARACTER*1.

On entry, DIAG specifies whether or not A is unit
triangular as follows:

DIAG = ’U’ or ’u’ A is assumed to be unit triangu-
lar.

DIAG = ’N’ or ’n’ A is not assumed to be unit tri-
angular.

Unchanged on exit.

- INTEGER.
On entry, N specifies the order of the matrix A. N
must be at least zero. Unchanged on exit.

- DOUBLE PRECISION array of DIMENSION at least

( (n¥(n+ 1) )/2). Before entry with UPLO = ’U’
or ’u’, the array AP must contain the upper triangu-
lar matrix packed sequentially, column by column, so
that AP( 1 ) contains a( 1, 1 ), AP( 2 ) and AP( 3 )
contain a( 1, 2 ) and a( 2, 2 ) respectively, and so
on. Before entry with UPLO = ’L’ or ’1l’, the array
AP must contain the lower triangular matrix packed
sequentially, column by column, so that AP( 1 ) con-
tains a( 1, 1 ), AP( 2 ) and AP( 3 ) contain a( 2, 1
) and a( 3, 1 ) respectively, and so on. Note that
when DIAG = ’U’ or ’u’, the diagonal elements of A
are not referenced, but are assumed to be unity.
Unchanged on exit.

- DOUBLE PRECISION array of dimension at least
(1+ (n-1)*abs( INCX ) ). Before entry, the
incremented array X must contain the n element
right-hand side vector b. On exit, X is overwritten
with the solution vector x.
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INCX - INTEGER.
On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on
exit.
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(BLAS 2 dtpsv)=
(let* ((zero 0.0))
(declare (type (double-float 0.0 0.0) zero))
(defun dtpsv (uplo trans diag n ap x incx)
(declare (type (simple-array double-float (*)) x ap)
(type fixnum incx n)
(type character diag trans uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%data’% uplo-Y%offset?)
(trans character trans-jdataj, trans-j%offseti)
(diag character diag-%datal, diag-%offset?)
(ap double-float ap-Y%data) ap-%offset)
(x double-float x-%datal, x-%offset%))
(prog ((nounit nil) (i 0) (info 0) (ix 0) (j 0) (jx 0) (k 0) (kk 0)
(kx 0) (temp 0.0))
(declare (type (member t nil) nounit)
(type fixnum i info ix j jx k kk kx)
(type (double-float) temp))
(setf info 0)
(cond
((and (not (char-equal uplo #\U)) (not (char-equal uplo #\L)))
(setf info 1))
((and (not (char-equal trans #\N))
(not (char-equal trans #\T))
(not (char-equal trans #\C)))
(setf info 2))
((and (not (char-equal diag #\U)) (not (char-equal diag #\N)))
(setf info 3))

((<n 0)
(setf info 4))
((= incx 0)
(setf info 7)))
(cond
((/= info 0)
(error

" ** On entry to “a parameter number ~“a had an illegal value~™)"
"DTPSV" info)
(go end_label)))

(if (= n 0) (go end_label))

(setf nounit (char-equal diag #\N))

(cond
((<= incx 0)
(setf kx

(f2cl-1ib:int-sub 1
(f2cl-1ib:int-mul (f2cl-lib:int-sub n 1)
incx))))
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((/= incx 1)
(setf kx 1)))
(cond
((char-equal trans #\N)
(cond
((char-equal uplo #\U)
(setf kk (the fixnum (truncate (* n (+ n 1)) 2)))
(cond
((= incx 1)
(f2c1l-1ib:fdo (j n (f2cl-lib:int-add j (£2cl-lib:int-sub 1)))
((> j 1) nil)
(tagbody
(cond
((/= (£f2cl-lib:fref x (j) ((1 *))) zero)
(if nounit
(setf (f2cl-lib:fref x-Jdata

)
(1 %))
x-%offset%)
/
(f2cl-1ib:fref x-%data
@D
(1 %))

x-%offset’)
(f2cl-lib:fref ap-%datal
(kk)
(1 %))
ap-%offset’))))
(setf temp
(f2cl-1lib:fref x-%data) (j) ((1 *)) x-Y%offset%))
(setf k (f2cl-lib:int-sub kk 1))
(f2cl-1lib:fdo (4
(f2c1-1ib:int-add j
(f2c1-1lib:int-sub 1))
(f2c1-1lib:int-add i
(f2cl-1lib:int-sub 1)))
((> i 1) nil)

(tagbody
(setf (f2cl-lib:fref x-Ydatay

(1)
(1 %))
x-%offset%)

(_

(f2cl-1ib:fref x-%datal

(1)

(1 %))
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x-%hoffsetlh)

(* temp
(f2cl-lib:fref ap-%datal
(k)
((1 %))

ap-%offset%))))
(setf k (f2cl-lib:int-sub k 1))))))
(setf kk (f2cl-lib:int-sub kk j)))))
(t
(setf jx
(f2cl-1ib:int-add kx
(f2c1-1ib:int-mul
(f2cl-1ib:int-sub n 1)
incx)))
(f2cl-1lib:fdo (j n (f2cl-lib:int-add j (£f2cl-1lib:int-sub 1)))
((> j 1) nil)
(tagbody
(cond
((/= (f2cl-1lib:fref x (jx) ((1 *))) zero)
(if nounit

(setf (f2cl-lib:fref x-Y%datal

(jx)
((1 %))
x-%offsetl)
/
(f2cl-1ib:fref x-%dataj,
(3jx)
(1 =*))

x-%offsetd)
(f2cl-lib:fref ap-%datal

(kk)
((1 %))
ap-offset%))))
(setf temp
(f2cl-1ib:fref x-%dataj,
(jx)
((1 %))

x-%offset%))
(setf ix jx)
(f2cl-1ib:fdo (k
(f2cl-1lib:int-add kk
(f2cl-1ib:int-sub 1))
(f2cl-1ib:int-add k

(f2cl-1ib:int-sub 1)))
(> k

(f2cl-1lib:int-add kk
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(f2cl1-1ib:int-sub
j)
1))
nil)
(tagbody
(setf ix (f2cl-lib:int-sub ix incx))
(setf (f2cl-lib:fref x-Jdata,
(ix)
(1 %))
x-%offset%)
(_
(f2cl-1ib:fref x-%datal
(ix)
((1 %))
x-%offset¥)
(* temp
(f2cl-1lib:fref ap-Y%datal
(k)
(1 %)
ap-%offset%))))))))
(setf jx (f2cl-lib:int-sub jx incx))
(setf kk (f2cl-lib:int-sub kk j)))))))
(t
(setf kk 1)
(cond
((= incx 1)
(f2c1l-1ib:fdo (j 1 (f2cl-1lib:int-add j 1))
(> j n) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (j) ((1 *))) zero)
(if nounit
(setf (f2cl-lib:fref x-Jdata

(3
(1 %))
x-%offset%)
/
(f2cl-1ib:fref x-%datal
@D
(1 %))

x-Y%hoffset%)
(f2cl-lib:fref ap-%datal

(kk)

(1 %))

ap-hoffset’))))
(setf temp
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(f2cl-lib:fref x-Ydata) (j) ((1 *)) x-%offsetl))
(setf k (f2cl-lib:int-add kk 1))

(f2c1l-1lib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-1lib:int-add i 1))
((> i n) nil)

(tagbody
(setf (f2cl-1lib:fref x-Jdatal,
(1)
(1 %)
x-%offset%)
(_
(f2cl-1ib:fref x-%datal,
(1)
((1 %))
x-%offset%)
(* temp
(f2cl-1lib:fref ap-%datal
(k)
(1 %)

ap-hoffset’))))
(setf k (f2cl-lib:int-add k 1))))))
(setf kk

(f2cl-1ib:int-add kk
(f2cl-1ib:int-add
(f2cl-1lib:int-sub n j)

1IN
(t

(setf jx kx)
(f2cl-lib:fdo (j 1 (f2cl-1lib:int-add j 1))

((> j n) nil)
(tagbody

(cond
((/= (f2cl-lib:fref x (jx) ((1 *))) zero)
(if nounit
(setf (f2cl-lib:fref x-Ydatay

(jx)
(1 %))
x-%offset%)
/
(f2cl-1ib:fref x-%dataj,
(jx)
(1 %))

x-%offset%)
(f2cl-1lib:fref ap-%datal
(kk)
(1 %))
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ap-%offset%))))

(setf temp
(f2cl-1ib:fref x-Ydata
(3jx)
(1 %))

x-Y%offset))
(setf ix jx)

(f2cl-1ib:fdo (k (f2cl-lib:int-add kk 1)
(f2cl-1lib:int-add k 1))

(> k
(f2cl-1ib:int-add kk
n
(f2cl1-1ib:int-sub
3N
nil)

(tagbody
(setf ix (f2cl-lib:int-add ix incx))
(setf (f2cl-lib:fref x-Ydatay
(ix)
(1 %))
x-%offset%)
(_
(f2cl-1lib:fref x-Ydatal,
(ix)
((1 %))
x-%offset¥)
(* temp
(f2cl-1lib:fref ap-Y%datal
(k)
(1 %)

ap-%offset’))))))))
(setf jx (f2cl-lib:int-add jx incx))

(setf kk
(f2cl-1ib:int-add kk
(f2cl-1ib:int-add
(f2cl-1lib:int-sub n j)

1IN
(t

(cond
((char-equal uplo #\U)
(setf kk 1)
(cond
((= incx 1)
(f2cl-1lib:fdo (j 1 (£f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody
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(setf temp
(f2cl-lib:fref x-%data¥% (j) ((1 *)) x-Y%offset%))
(setf k kk)
(f2c1l-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(1
(f2cl-1lib:int-add j
(f2cl-lib:int-sub 1)))
nil)
(tagbody
(setf temp
(- temp
(*
(f2cl-lib:fref ap-%datal
(k)
(1 %))
ap-%offsety,)
(f2cl-lib:fref x-Ydataj,
(i)
(1 %))
x-%hoffset%))))
(setf k (f2cl-lib:int-add k 1))))
(if nounit
(setf temp
(/ temp
(f2cl-1lib:fref ap-%datal
((£f2cl-1ib:int-sub
(f2cl-1lib:int-add kk j)
1))
(1 %))
ap-offset%))))
(setf (f2cl-lib:fref x-%datal, (j) ((1 *)) x-Yoffset’)
temp)
(setf kk (f2cl-lib:int-add kk j)))))
(t
(setf jx kx)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf temp
(f2cl-lib:fref x-Y%data) (jx) ((1 *)) x-Yoffsetl))
(setf ix kx)
(f2c1l-1ib:fdo (k kk (f2cl-lib:int-add k 1))
(> k
(f2cl-1lib:int-add kk
J
(f2c1l-1lib:int-sub 2)))
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nil)
(tagbody
(setf temp
(- temp
(*
(f2cl-lib:fref ap-%datal

(%)
(@ =)

ap-offset%)
(f2cl-lib:fref x-Y%data%
(ix)
(1 %))
x-%hoffset))))
(setf ix (f2cl-lib:int-add ix incx))))
(if nounit
(setf temp
(/ temp
(f2cl-lib:fref ap-Ydatal
((£2cl-1ib:int-sub
(f2cl-1lib:int-add kk j)
1))
((1 %))
ap-hoffset))))
(setf (f2cl-lib:fref x-data) (jx) ((1 *)) x-Yoffset%)
temp)
(setf jx (f2cl-lib:int-add jx incx))
(setf kk (f2cl-lib:int-add kk j)))))))
(t
(setf kk (the fixnum (truncate (* n (+ n 1)) 2)))
(cond
((= incx 1)
(f2c1l-1ib:fdo (j n (f2cl-1lib:int-add j (£f2cl-lib:int-sub 1)))
(> j 1) nil)
(tagbody
(setf temp
(f2cl-lib:fref x-%data¥% (j) ((1 *)) x-Y%offset%))
(setf k kk)
(f2cl-1lib:fdo (i n
(f2cl-1lib:int-add i (f2cl-lib:int-sub 1)))
((> i (f2cl-lib:int-add j 1)) nil)
(tagbody
(setf temp
(- temp
(*
(f2cl-lib:fref ap-%datal
(k)
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(1 =*))
ap-%offset’,)
(f2cl-1ib:fref x-%dataj,
(1)
((1 %))
x-%offset%))))
(setf k (f2cl-lib:int-sub k 1))))
(if nounit
(setf temp
(/ temp
(f2cl-1ib:fref ap-%datal
((f2c1-1ib:int-add
(f2cl-1ib:int-sub kk n)
i»
(1 %))
ap-hoffset?))))
(setf (f2cl-lib:fref x-%datal, (j) ((1 %)) x-Yoffset’)
temp)
(setf kk
(f2cl-1ib:int-sub kk
(f2cl-1ib:int-add
(f2cl-1lib:int-sub n j)
1NN
(t
(setf kx
(f2cl-1ib:int-add kx
(f2cl-1ib:int-mul
(f2cl-1ib:int-sub n 1)
incx)))
(setf jx kx)
(f2cl-1lib:fdo (j n (f2cl-lib:int-add j (£2cl-1lib:int-sub 1)))
(> j 1) nil)
(tagbody
(setf temp
(f2cl-lib:fref x-%datal) (jx) ((1 *)) x-Y%offset%))
(setf ix kx)
(f2cl-1ib:fdo (k kk
(f2cl-1lib:int-add k (f2cl-lib:int-sub 1)))
(> k
(f2cl-1ib:int-add kk
(f2cl-1ib:int-sub
(f2cl-1lib:int-add n
(f2cl-1ib:int-sub
(f2cl-1ib:int-add

J
DINN
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nil)
(tagbody
(setf temp
(- temp

(*

(f2cl-lib:fref ap-%datal
(%)
(@ =)

ap-offset%)
(f2cl-lib:fref x-Y%data%
(ix)
(1 %))
x-%hoffset))))
(setf ix (f2cl-lib:int-sub ix incx))))
(if nounit
(setf temp
(/ temp
(f2cl-lib:fref ap-Ydatal
((f2cl-1ib:int-add
(f2c1-1lib:int-sub kk n)
i
((1 %))
ap-hoffset))))
(setf (f2cl-lib:fref x-data) (jx) ((1 *)) x-Yoffset%)
temp)
(setf jx (f2cl-lib:int-sub jx incx))
(setf kk
(f2cl-1lib:int-sub kk
(f2c1-1lib:int-add
(f2c1l-lib:int-sub n j)

133000
end_label

(return (values nil nil nil nil nil nil nil))))))
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5.15 dtrmv BLAS

(dtrmu.input)=
)set break resume
)sys rm -f dtrmv.output
)spool dtrmv.output
)set message test on
)set message auto off
)clear all

) spool
)lisp (bye)
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(dtrmu.help)=

dtrmv examples

Man Page Details

NAME
DTRMV - perform one of the matrix-vector operations x :=
A*x, or x := A’*x,

SYNOPSIS

SUBROUTINE DTRMV ( UPLO, TRANS, DIAG, N, A, LDA, X, INCX )
INTEGER INCX, LDA, N
CHARACTER*1 DIAG, TRANS, UPLO
DOUBLE PRECISION A( LDA, * ), X( * )

PURPOSE
DTRMV performs one of the matrix-vector operations

where x is an n element vector and A is an n by n unit, or
non-unit, upper or lower triangular matrix.

PARAMETERS
UPLO - CHARACTER*1.
On entry, UPLO specifies whether the matrix is an
upper or lower triangular matrix as follows:

UPLO = ’U’ or ’u’ A is an upper triangular matrix.

UPLO

’L? or ’1° A is a lower triangular matrix.
Unchanged on exit.

TRANS - CHARACTERx*1.
On entry, TRANS specifies the operation to be per-

formed as follows:

Axx.

TRANS N’ or ’n’ X

A’ xx.

TRANS ’T? or ’t’ X
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DIAG

LDA

INCX

TRANS = ’C’ or ’c’ x = A’*x.
Unchanged on exit.
- CHARACTER*1.

On entry, DIAG specifies whether or not A is unit
triangular as follows:

DIAG = ’U’ or ’u’ A is assumed to be unit triangu-
lar.

DIAG = ’N’ or ’n’ A is not assumed to be unit tri-
angular.

Unchanged on exit.

- INTEGER.
On entry, N specifies the order of the matrix A. N
must be at least zero. Unchanged on exit.

- DOUBLE PRECISION array of DIMENSION ( LDA, n ).
Before entry with UPLO = U’ or ’u’, the leading n
by n upper triangular part of the array A must con-
tain the upper triangular matrix and the strictly
lower triangular part of A is not referenced. Before
entry with UPLO = °L’ or ’1’, the leading n by n
lower triangular part of the array A must contain the
lower triangular matrix and the strictly upper tri-
angular part of A is not referenced. Note that when
DIAG = ’U’ or ’u’, the diagonal elements of A are not
referenced either, but are assumed to be unity.
Unchanged on exit.

- INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. LDA must be at
least max( 1, n ). Unchanged on exit.

- DOUBLE PRECISION array of dimension at least

(1+ (n-1)*abs( INCX ) ). Before entry, the
incremented array X must contain the n element vector
Xx. On exit, X is overwritten with the transformed
vector x.

- INTEGER.
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On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on
exit.
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(BLAS 2 dtrmv)=
(let* ((zero 0.0))
(declare (type (double-float 0.0 0.0) zero))
(defun dtrmv (uplo trans diag n a lda x incx)
(declare (type (simple-array double-float (*)) x a)
(type fixnum incx lda n)
(type character diag trans uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%data’% uplo-Y%offset?)
(trans character trans-jdataj, trans-j%offseti)
(diag character diag-%datal, diag-%offset?)
(a double-float a-%datal, a-%offseti)
(x double-float x-%datal, x-%offset%))
(prog ((nounit nil) (i 0) (info 0) (ix 0) (j 0) (jx 0) (kx 0) (temp 0.0))
(declare (type (member t nil) nounit)
(type fixnum i info ix j jx kx)
(type (double-float) temp))
(setf info 0)
(cond
((and (not (char-equal uplo #\U)) (not (char-equal uplo #\L)))
(setf info 1))
((and (not (char-equal trans #\N))
(not (char-equal trans #\T))
(not (char-equal trans #\C)))
(setf info 2))
((and (not (char-equal diag #\U)) (not (char-equal diag #\N)))
(setf info 3))
((<n0)
(setf info 4))
((< 1da (max (the fixnum 1) (the fixnum n)))
(setf info 6))
((= incx 0)
(setf info 8)))
(cond
((/= info 0)
(error
" ** On entry to ~a parameter number ~“a had an illegal value~™}"
"DTRMV" info)
(go end_label)))
(if (= n 0) (go end_label))
(setf nounit (char-equal diag #\N))

(cond
((<= incx 0)
(setf kx

(f2cl-1ib:int-sub 1
(f2cl-1ib:int-mul (f2cl-lib:int-sub n 1)
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incx))))
((/= incx 1)
(setf kx 1)))
(cond

((char-equal trans #\N)
(cond

((char-equal uplo #\U)
(cond
((= incx 1)
(f2c1l-1ib:fdo (j 1 (£f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(cond

((/= (f2cl-lib:fref x (j) ((1 *))) zero)
(setf temp

(f2cl-lib:fref x-%data% (j) ((1 %)) x-%offseti))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(1

(f2cl-lib:int-add j
(f2cl-1ib:int-sub

iDD))
nil)
(tagbody
(setf (f2cl-lib:fref x-Ydatay
(1)
((1 %))
x-%offset%)
(+
(f2cl-1ib:fref x-%datal,
(1)
(1 %))
x-%offset¥)
(* temp
(f2cl-1ib:fref a-Jdatal,

(1)
((1 1da) (1 %))
a-Y%offset%))))))

(if nounit

(setf (f2cl-lib:fref x-%datal

(3
(1 %))
x-%offset%)
(*
(f2cl-1ib:fref x-%datal

()
(1 %))
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x-%offseth)
(f2cl-1ib:fref a-Y%datal,
G P
((1 1da) (1 *))
a-%offset%)))))))))
(t

(setf jx kx)

(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(cond

((/= (f2cl-lib:fref x (jx) ((1 *))) zero)
(setf temp

(f2cl-1lib:fref x-Y%datal,
(jx)
(1 *)

x-%hoffsetd))
(setf ix kx)

(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i

(f2cl-1lib:int-add j
(f2cl-1ib:int-sub

1))
nil)
(tagbody
(setf (f2cl-lib:fref x-Jdatay
(ix)
(1 =)
x-%offsetl)
(+
(f2cl-1ib:fref x-%dataj,
(ix)
(1 =)
x-hoffset))
(* temp
(f2cl-1ib:fref a-Ydata

G P
((1 1da) (1 %))

a-Y%offset%))))
(setf ix (f2cl-lib:int-add ix incx))))
(if nounit

(setf (f2cl-lib:fref x-Y%data
(jx)
(1 =)

x-%hoffset)
(*
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(f2cl-1ib:fref x-%datal
(3x)
(1 %))
x-%offset?)
(f2cl-1ib:fref a-%data
G P
((1 1da) (1 %))

a-%offset’))))))
(setf jx (f2cl-lib:int-add jx incx)))))))
(t

(cond
((= incx 1)
(f2cl-1lib:fdo (j n (f2cl-1lib:int-add j (f2cl-1lib:int-sub 1)))
((>j 1) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (j) ((1 *))) zero)
(setf temp
(f2cl-1lib:fref x-%data’% (j) ((1 *)) x-Yoffseti))
(f2cl-lib:fdo (i n
(f2cl-1lib:int-add i
(f2cl-1lib:int-sub 1)))
((> i (f2cl-lib:int-add j 1)) nil)

(tagbody
(setf (f2cl-lib:fref x-Ydatay
(1)
((1 %))
x-%offset)
(+
(f2cl-1ib:fref x-%data,
(1)
(1 %))
x-%offset)
(* temp
(f2cl-1ib:fref a-Y%datal
1 3

((1 1da) (1 %))
a-%offset%))))))

(if nounit
(setf (f2cl-lib:fref x-Ydatay

)
(1 %))
x-%offset)

(*

(f2cl-1ib:fref x-%datal,

&)
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(1 =*))

x-%offsetlh)
(f2cl-1ib:fref a-%dataj,

G P

((1 1da) (1 *))

a-%offset%)))))))))
(t

(setf kx
(f2c1l-1ib:int-add kx
(f2c1-1lib:int-mul
(f2cl-1lib:int-sub n 1)
incx)))
(setf jx kx)
(f2cl-1lib:fdo (j n (f2cl-lib:int-add j (f2cl-1lib:int-sub 1)))
((> j 1) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (jx) ((1 *))) zero)
(setf temp
(f2cl-lib:fref x-Ydatal,
(jx)
(@ %))

x-%offseth))
(setf ix kx)

(f2cl-1ib:fdo (i n
(f2cl-1lib:int-add i

(f2cl-1ib:int-sub 1)))
((> i (£f2cl-lib:int-add j 1)) nil)

(tagbody
(setf (f2cl-lib:fref x-Ydatay
(ix)
(1 %))
x-%offset)
(+
(f2cl-1ib:fref x-%dataj,
(ix)
((1 %))
x-%offset%)
(* temp
(f2cl-1ib:fref a-Ydata
i 3

((1 1da) (1 %))

a-%offset%))))
(setf ix (f2cl-1lib:int-sub ix incx))))
(if nounit

(setf (f2cl-lib:fref x-Y%datal
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(3x)
(1 %))
x-%offset%)
(*
(f2cl-1ib:fref x-%datal
(3jx)
(1 %))

x-%hoffset’,)
(f2cl-1ib:fref a-%data,

G P

((1 1da) (1 *))

a-%offset’))))))
(setf jx (£2cl-lib:int-sub jx incx)))))))))
(t

(cond
((char-equal uplo #\U)
(cond
((= incx 1)
(f2cl-1lib:fdo (j n (f2cl-1lib:int-add j (f2cl-lib:int-sub 1)))
(> j 1) nil)
(tagbody
(setf temp
(f2cl-lib:fref x-%data¥% (j) ((1 *)) x-Y%offset%))
(if nounit
(setf temp
(* temp
(f2cl-1lib:fref a-Ydatal
G i
((1 1da) (1 %))
a-offset’))))
(f2cl-1lib:fdo (i (f2cl-lib:int-add j (£f2cl-lib:int-sub 1))
(f2cl-1lib:int-add i (f2cl-lib:int-sub 1)))
((> i 1) nil)

(tagbody
(setf temp
(+ temp
(*
(f2cl-lib:fref a-Y%data%

G i

((1 1da) (1 %))

a-Y%offset%)
(f2cl-1ib:fref x-%data,

(1)

(1 %))

x-hoffset’))))))
(setf (f2cl-lib:fref x-Ydata’% (j) ((1 %)) x-Y%offset%)
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temp))))
(t

(setf jx
(f2cl-1ib:int-add kx
(f2c1l-1lib:int-mul
(f2cl-1lib:int-sub n 1)
incx)))
(f2cl-lib:fdo (j n (f2cl-lib:int-add j (f2cl-lib:int-sub 1)))
((> j 1) nil)
(tagbody
(setf temp
(f2cl-1lib:fref x-Y%datal, (jx) ((1 *)) x-Y%offset%))
(setf ix jx)
(if nounit
(setf temp
(* temp
(f2cl-lib:fref a-Ydataj,
G
(1 1da) (1 %))
a-Yoffset’))))
(f2cl-1ib:fdo (i (f2cl-lib:int-add j (£f2cl-lib:int-sub 1))
(f2cl-1ib:int-add i (f2cl-lib:int-sub 1)))
((> i 1) nil)

(tagbody
(setf ix (f2cl-lib:int-sub ix incx))
(setf temp
(+ temp
(*
(f2cl-1ib:fref a-Y%dataj,

(i 3)
((1 1da) (1 *))
a-Y%offset%)
(f2cl-1ib:fref x-%datal
(ix)
((1 %))
x-%offset%))))))
(setf (f2cl-lib:fref x-Ydata), (jx) ((1 *)) x-Yoffset%)
temp)
(setf jx (£2cl-lib:int-sub jx incx)))))))
(t
(cond
((= incx 1)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
(> j n) nil)
(tagbody
(setf temp
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(f2cl-lib:fref x-Ydata), (j) ((1 *)) x-Yoffsetl))
(if nounit

(setf temp
(* temp

(f2cl-1lib:fref a-Ydatal
G
((1 1da) (1 %))
a-hoffset®))))

(f2cl-1lib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-1ib:int-add i 1))
((> i n) nil)

(tagbody
(setf temp
(+ temp
€
(f2cl-lib:fref a-Ydata%

G 3
((1 1da) (1 *))
a-%offset)
(f2cl-lib:fref x-Ydatal,
(1)
(@ =)
x-loffset%))))))
(setf (f2cl-lib:fref x-Ydata% (j) ((1 %)) x-Y%offset%)
temp))))
(t
(setf jx kx)
(f2cl-1lib:fdo (j 1 (£f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf temp
(f2cl-lib:fref x-Y%datal (jx) ((1 *)) x-Y%offset%))
(setf ix jx)
(if nounit
(setf temp
(* temp
(f2cl-1lib:fref a-Ydatal
G
((1 1da) (1 *))
a-hoffset®))))
(f2cl-1lib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-1ib:int-add i 1))
((> i n) nil)
(tagbody
(setf ix (f2cl-lib:int-add ix incx))
(setf temp
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(+ temp
(*
(f2cl-1ib:fref a-%dataj,
(i 3)
((1 1da) (1 *))
a-%offset%)
(f2cl-1lib:fref x-Ydatal,
(ix)
((1 %))
x-%offset%))))))
(setf (f2cl-lib:fref x-%data¥% (jx) ((1 *)) x-Yoffset)
temp)
(setf jx (£2cl-lib:int-add jx incx))))))))))
end_label
(return (values nil nil nil nil nil nil nil nil))))))

5.16 dtrsv BLAS

(dtrsv.input)=
)set break resume
)sys rm -f dtrsv.output
)spool dtrsv.output
)set message test on
)set message auto off
)clear all

) spool
)lisp (bye)
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(dtrsv.help)=

dtrsv examples

Man Page Details

NAME
DTRSV - solve one of the systems of equations A*x = b, or
A’xx = b,

SYNOPSIS
SUBROUTINE DTRSV ( UPLO, TRANS, DIAG, N, A, LDA, X, INCX )

INTEGER INCX, LDA, N
CHARACTER*1 DIAG, TRANS, UPLO
DOUBLE PRECISION A( LDA, * ), X( * )

PURPOSE
DTRSV solves one of the systems of equations

where b and x are n element vectors and A is an n by n unit,
or non-unit, upper or lower triangular matrix.

No test for singularity or near-singularity is included in
this routine. Such tests must be performed before calling
this routine.

PARAMETERS
UPLO - CHARACTER*1.
On entry, UPLO specifies whether the matrix is an
upper or lower triangular matrix as follows:

UPLO = U’ or ’u’ A is an upper triangular matrix.
UPLO = L’ or ’1’ A is a lower triangular matrix.
Unchanged on exit.

TRANS - CHARACTER*1.

On entry, TRANS specifies the equations to be solved
as follows:
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DIAG

LDA

TRANS = N’ or ’n’ Axx = Db.
TRANS = ’T’ or ’t’ A’*x = Db.
TRANS = ’°C’ or ’c’ A’*x = Db.

Unchanged on exit.

- CHARACTER*1.
On entry, DIAG specifies whether or not A is unit
triangular as follows:

DIAG = U’ or ’u’ A is assumed to be unit
triangular.

DIAG = ’N’ or ’n’ A is not assumed to be unit tri-
angular.

Unchanged on exit.

- INTEGER.
On entry, N specifies the order of the matrix A. N
must be at least zero. Unchanged on exit.

- DOUBLE PRECISION array of DIMENSION ( LDA, n ).
Before entry with UPLO = U’ or ’u’, the leading n
by n upper triangular part of the array A must con-
tain the upper triangular matrix and the strictly
lower triangular part of A is not referenced. Before
entry with UPLO = ’L’ or ’1’, the leading n by n
lower triangular part of the array A must contain the
lower triangular matrix and the strictly upper tri-
angular part of A is not referenced. Note that when
DIAG = ’U’ or ’u’, the diagonal elements of A are not
referenced either, but are assumed to be unity.
Unchanged on exit.

- INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. LDA must be at
least max( 1, n ). Unchanged on exit.

- DOUBLE PRECISION array of dimension at least
(1+ (n-1)*abs( INCX ) ). Before entry, the
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INCX

CHAPTER 5. BLAS LEVEL 2

incremented array X must contain the n element
right-hand side vector b. On exit, X is overwritten
with the solution vector x.

- INTEGER.
On entry, INCX specifies the increment for the ele-

ments of X. INCX must not be zero. Unchanged on
exit.
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(BLAS 2 dtrsv)=
(let* ((zero 0.0))
(declare (type (double-float 0.0 0.0) zero))
(defun dtrsv (uplo trans diag n a lda x incx)
(declare (type (simple-array double-float (*)) x a)
(type fixnum incx lda n)
(type character diag trans uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%data’% uplo-Y%offset?)
(trans character trans-jdataj, trans-j%offseti)
(diag character diag-%datal, diag-%offset?)
(a double-float a-%datal, a-%offseti)
(x double-float x-%datal, x-%offset%))
(prog ((nounit nil) (i 0) (info 0) (ix 0) (j 0) (jx 0) (kx 0) (temp 0.0))
(declare (type (member t nil) nounit)
(type fixnum i info ix j jx kx)
(type (double-float) temp))
(setf info 0)
(cond
((and (not (char-equal uplo #\U)) (not (char-equal uplo #\L)))
(setf info 1))
((and (not (char-equal trans #\N))
(not (char-equal trans #\T))
(not (char-equal trans #\C)))
(setf info 2))
((and (not (char-equal diag #\U)) (not (char-equal diag #\N)))
(setf info 3))
((<n0)
(setf info 4))
((< 1da (max (the fixnum 1) (the fixnum n)))
(setf info 6))
((= incx 0)
(setf info 8)))
(cond
((/= info 0)
(error
" ** On entry to ~a parameter number ~“a had an illegal value~™}"
"DTRSV" info)
(go end_label)))
(if (= n 0) (go end_label))
(setf nounit (char-equal diag #\N))

(cond
((<= incx 0)
(setf kx

(f2cl-1ib:int-sub 1
(f2cl-1ib:int-mul (f2cl-lib:int-sub n 1)
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incx))))
((/= incx 1)

(setf kx 1)))
(cond
((char-equal trans #\N)
(cond
((char-equal uplo #\U)
(cond
((= incx 1)
(f2c1l-1ib:fdo (j n (f2cl-lib:int-add j (£2cl-lib:int-sub 1)))
((> j 1) nil)
(tagbody
(cond
((/= (£f2cl-lib:fref x (j) ((1 *))) zero)
(if nounit

(setf (f2cl-lib:fref x-%datal

)
(1 %))
x-%offset%)
/
(f2cl-1ib:fref x-%data
@D
(1 %))

x-%hoffsetl)
(f2cl-1ib:fref a-%data,
G P
((1 1da) (1 *))
a-j%offset’))))
(setf temp
(f2cl-1lib:fref x-%data) (j) ((1 *)) x-Y%offset%))
(f2cl-1ib:fdo (i
(f2cl-1lib:int-add j
(f2cl-1ib:int-sub 1))
(f2cl-1ib:int-add i
(f2cl-1ib:int-sub 1)))
((> i 1) nil)
(tagbody
(setf (f2cl-lib:fref x-Jdata
(1)
((1 %))
x-%offset%)
(-
(f2cl-1ib:fref x-%data
(1)
(1 %))
x-%offset%)
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(* temp
(f2cl-1ib:fref a-Ydata
i3
((1 1da) (1 %))

a-%hoffset’)))))))))))
(t

(setf jx
(f2cl-1ib:int-add kx
(f2cl1-1ib:int-mul
(f2cl-1ib:int-sub n 1)
incx)))
(f2cl-lib:fdo (j n (f2cl-lib:int-add j (f2cl-lib:int-sub 1)))
(> j 1) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (jx) ((1 *))) zero)
(if nounit
(setf (f2cl-1lib:fref x-Jdatal,

(3x)
(1 %))
x-%offset%)
/
(f2cl-1ib:fref x-%datal,
()
(1 %))

x-%offset%)
(f2cl-1ib:fref a-%data

G P

((1 1da) (1 *))

a-%offset%))))

(setf temp
(f2cl-1ib:fref x-%datal
(3jx)
(1 %))

x-%offset%))
(setf ix jx)

(f2cl-1ib:fdo (i
(f2cl-1lib:int-add j
(f2cl-1ib:int-sub 1))
(f2cl-1ib:int-add i
(f2cl-1ib:int-sub 1)))
(> i 1) nil)
(tagbody
(setf ix (f2cl-lib:int-sub ix incx))
(setf (f2cl-lib:fref x-Ydatay
(ix)
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(1 =)
x-%offseth)
(-
(f2cl-1ib:fref x-%data,
(ix)
(1 %))
x-%hoffset),)
(* temp
(f2cl-1ib:fref a-Y%datal
1 3
((1 1da) (1 %))
a-%hoffset’))))))))
(setf jx (f2cl-lib:int-sub jx incx)))))))
(t
(cond
((= incx 1)
(f2cl-1lib:fdo (j 1 (£f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (j) ((1 *))) zero)
(if nounit
(setf (f2cl-lib:fref x-Jdata,

(3
(1 %))
x-%offset%)
/
(f2cl-1ib:fref x-%datal
()
(1 %))

x-%offset¥)
(f2cl-1ib:fref a-%data
G P
((1 1da) (1 %))
a-%offset%))))
(setf temp
(f2cl-lib:fref x-%data% (j) ((1 %)) x-Yoffsetih))
(f2cl-1lib:fdo (i (f2cl-1lib:int-add j 1)
(f2cl-1lib:int-add i 1))
((> i n) nil)

(tagbody
(setf (f2cl-lib:fref x-Jdata
(1
(1 =)

x-%hoffset)
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(f2cl-1ib:fref x-Ydata’,

(1)
(1 %))
x-%offset%)
(* temp
(f2cl-1ib:fref a-%data

(i3
((1 1da) (1 %))

a-%offset®))))))I))))
(t

(setf jx kx)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (jx) ((1 *))) zero)
(if nounit
(setf (f2cl-lib:fref x-Ydatal

(3x)
(1 %))
x-%offset%)
/
(f2cl-1ib:fref x-%datal,
()
(1 %))

x-%offset%)
(f2cl-1ib:fref a-%data

G P

((1 1da) (1 *))

a-%offset%))))

(setf temp
(f2cl-1ib:fref x-%datal
(3jx)
(1 %))

x-%offset%))
(setf ix jx)

(f2cl-1lib:fdo (i (f2cl-1lib:int-add j 1)
(f2cl-1lib:int-add i 1))
((> i n) nil)
(tagbody

(setf ix (f2cl-lib:int-add ix incx))

(setf (f2cl-lib:fref x-Jdatay
(ix)
(1 =)
x-Y%offset)
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(f2cl-1ib:fref x-Y%data’

(ix)
(1 %))
x-%offset?)
(* temp
(f2cl-1ib:fref a-%datal,

1 3
((1 1da) (1 %))

a-%offset’))))))))
(setf jx (f2cl-lib:int-add jx incx)))))))))
(t

(cond
((char-equal uplo #\U)
(cond
((= incx 1)
(f2c1l-1ib:fdo (j 1 (f2cl-1lib:int-add j 1))

(> j n) nil)
(tagbody

(setf temp

(f2cl-lib:fref x-Y%datal), (j) ((1 *)) x-Yoffsetl))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(i

(f2cl-1lib:int-add j
(f2cl-1lib:int-sub 1)))

nil)
(tagbody
(setf temp
(- temp
(*
(f2cl-lib:fref a-Y%datal,

(i j)

((1 1da) (1 *))

a-Yoffset%)
(f2cl-1ib:fref x-%datal,

(1)

(1 %))

x-%offset%))))))

(if nounit
(setf temp
(/ temp
(f2cl-1ib:fref a-Y%data
G 3
((1 1da) (1 %))

a-%offset’))))
(setf (f2cl-lib:fref x-Ydata% (j) ((1 %)) x-Y%offset%)
temp))))
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(t
(setf jx kx)
(f2c1-1ib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf temp

(f2cl-lib:fref x-Y%data) (jx) ((1 *)) x-Yoffsetl))
(setf ix kx)

(f2cl1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> 1
(f2cl-1lib:int-add j
(f2cl-1ib:int-sub 1)))

nil)
(tagbody
(setf temp
(- temp
(*
(f2cl-lib:fref a-Y%data%

G j)
((1 1da) (1 *))
a-Y%offset%)
(f2cl-1ib:fref x-%datal
(ix)
(1 =*))

x-%offset))))
(setf ix (f2cl-lib:int-add ix incx))))
(if nounit

(setf temp
(/ temp
(f2cl-1ib:fref a-Y%datal

G 3

((1 1da) (1 %))
a-hoffset’))))

(setf (f2cl-lib:fref x-Ydata% (jx) ((1 *)) x-Y%offset’,)
temp)

(setf jx (f2cl-lib:int-add jx incx)))))))
(t

(cond
((= incx 1)
(f2cl-lib:fdo (j n (f2cl-lib:int-add j (f2cl-lib:int-sub 1)))
((> j 1) nil)
(tagbody
(setf temp

(f2cl-1lib:fref x-Y%datal, (j) ((1 %)) x-Yoffsetl))
(f2cl-1ib:fdo (i n

(f2cl-1lib:int-add i (f2cl-lib:int-sub 1)))
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((> i (f2cl-lib:int-add j 1)) nil)

(tagbody
(setf temp
(- temp
(*
(f2cl-lib:fref a-Ydata%

(CND)

((1 1da) (1 *))

a-%offset%)
(f2cl-1ib:fref x-%datal

(1)

(1 %))

x-%hoffset’))))))

(if nounit
(setf temp
(/ temp
(f2cl-1ib:fref a-%data
G 3
((1 1da) (1 *))

a-Yoffset’))))
(setf (f2cl-lib:fref x-%datal, (j) ((1 *)) x-Yoffset’)

temp))))
(t

(setf kx
(f2cl-1lib:int-add kx
(f2cl-1lib:int-mul
(f2cl-1lib:int-sub n 1)
incx)))
(setf jx kx)
(f2c1-1ib:fdo (j n (f2cl-lib:int-add j (£2cl-lib:int-sub 1)))
(> j 1) nil)
(tagbody
(setf temp
(f2cl-lib:fref x-%data) (jx) ((1 *)) x-Yoffsetl))
(setf ix kx)
(f2cl-1lib:fdo (i n

(f2cl-1lib:int-add i (£f2cl-lib:int-sub 1)))
((> i (f2cl-lib:int-add j 1)) nil)

(tagbody
(setf temp
(- temp
€
(f2cl-lib:fref a-Ydata%

G p
((1 1da) (1 %))
a-%offset%)
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(f2cl-1ib:fref x-%data,
(ix)
((1 %))
x-%offset%))))
(setf ix (f2cl-lib:int-sub ix incx))))
(if nounit
(setf temp
(/ temp
(f2cl-1ib:fref a-Ydata
G P
((1 1da) (1 *))
a-j%offset’))))
(setf (f2cl-lib:fref x-Ydata) (jx) ((1 *)) x-Yoffset%)
temp)
(setf jx (f2cl-lib:int-sub jx incx))))))))))
end_label

(return (values nil nil nil nil nil nil nil nil))))))

5.17 zgbmv BLAS

(zgbmu.input)=
)set break resume
)sys rm -f zgbmv.output
)spool zgbmv.output
)set message test on
)set message auto off
)clear all

)spool
)1isp (bye)
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(zgbmu.help)=

zgbmv examples

Man Page Details

NAME
ZGBMV - perform one of the matrix-vector operations y :=
alpha*A*x + beta*y, or y := alpha*A’*x + betakxy, or y :=
alphaxconjg( A’ )*x + betaxy,

SYNOPSIS

SUBROUTINE ZGBMV ( TRANS, M, N, KL, KU, ALPHA, A, LDA, X,
INCX, BETA, Y, INCY )

COMPLEX*16  ALPHA, BETA

INTEGER INCX, INCY, KL, KU, LDA, M, N
CHARACTER*1 TRANS

COMPLEX*16  A( LDA, * ), X( * ), Y( * )

PURPOSE
ZGBMV performs one of the matrix-vector operations

where alpha and beta are scalars, x and y are vectors and A
is an m by n band matrix, with kl sub-diagonals and ku
super-diagonals.

PARAMETERS
TRANS - CHARACTERx*1.
On entry, TRANS specifies the operation to be per-
formed as follows:

TRANS

’N’ or ’mn’ y := alphaxA*x + betaxy.

TRANS

’T? or ’t’ y := alpha*A’*x + betaxy.

TRANS = ’C’ or ’c’ y o
betaxy.

alphaxconjg( A’ J)xx +

Unchanged on exit.
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KL

KU

ALPHA

- INTEGER.

On entry, M specifies the number of rows of the
matrix A. M must be at least zero. Unchanged on
exit.

- INTEGER.

On entry, N specifies the number of columns of the
matrix A. N must be at least zero. Unchanged on
exit.

- INTEGER.
On entry, KL specifies the number of sub-diagonals of
the matrix A. KL must satisfy O .le. KL. Unchanged

on exit.

- INTEGER.

On entry, KU specifies the number of super-diagonals
of the matrix A. KU must satisfy O .le. KU.
Unchanged on exit.

- COMPLEX*16
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

- COMPLEX*16 array of DIMENSION ( LDA, n ).
Before entry, the leading ( k1 + ku + 1 ) by n part
of the array A must contain the matrix of coeffi-
cients, supplied column by column, with the leading
diagonal of the matrix in row ( ku + 1 ) of the
array, the first super-diagonal starting at position
2 in row ku, the first sub-diagonal starting at posi-
tion 1 in row ( ku + 2 ), and so on. Elements in the
array A that do not correspond to elements in the
band matrix (such as the top left ku by ku triangle)
are not referenced. The following program segment
will transfer a band matrix from conventional full
matrix storage to band storage:

DO 20, J =1, NK=KU+1-JD0 10, I = MAX(C 1, J -
KU ), MINC M, J+KL ) ACK+ I, J) = matrix( I, J)
10 CONTINUE 20 CONTINUE

Unchanged on exit.
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LDA

INCX

BETA

INCY
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- INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. LDA must be at
least ( k1 + ku + 1 ). Unchanged on exit.

- COMPLEX*16 array of DIMENSION at least

(1+ (n-1)*abs( INCX ) ) when TRANS = °N’ or ’n’
and at least (1 + (m - 1 )*abs( INCX ) ) otherwise.
Before entry, the incremented array X must contain
the vector x. Unchanged on exit.

- INTEGER.

On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on
exit.

- COMPLEX*16

On entry, BETA specifies the scalar beta. When BETA
is supplied as zero then Y need not be set on input.
Unchanged on exit.

- COMPLEX*16 array of DIMENSION at least

(1+ (m~-1)*abs( INCY ) ) when TRANS = °N’ or ’n’
and at least (1 + (n - 1 )*abs( INCY ) ) otherwise.
Before entry, the incremented array Y must contain
the vector y. On exit, Y is overwritten by the
updated vector y.

- INTEGER.

On entry, INCY specifies the increment for the ele-
ments of Y. INCY must not be zero. Unchanged on
exit.
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(BLAS 2 zgbmv)=
(let* ((one (complex 1.0 0.0)) (zero (complex 0.0 0.0)))
(declare (type (complex double-float) one) (type (complex double-float) zero))
(defun zgbmv (trans m n k1 ku alpha a lda x incx beta y incy)
(declare (type (simple-array (complex double-float) (*)) y x a)
(type (complex double-float) beta alpha)
(type fixnum incy incx lda ku k1 n m)
(type character trans))
(f2c1l-lib:with-multi-array-data
((trans character trans-Y%data) trans-joffset))
(a (complex double-float) a-Ydata¥% a-%offset’)
(x (complex double-float) x-%data¥ x-%offset’,)
(y (complex double-float) y-Y%datal y-%hoffseti))
(prog ((noconj nil) (i 0) (info 0) (ix 0) (iy 0) (§ 0) (jx 0) (jy 0)
(k 0) (kupl 0) (kx 0) (ky 0) (lenx 0) (leny 0) (temp #C(0.0 0.0)))
(declare (type (member t nil) noconj)
(type fixnum i info ix iy j jx jy k kupl kx ky
lenx leny)
(type (complex double-float) temp))
(setf info 0)
(cond
((and (not (char-equal trans #\N))
(not (char-equal trans #\T))
(not (char-equal trans #\C)))
(setf info 1))
((<m 0)
(setf info 2))
((<n0)
(setf info 3))
((< k1 0)
(setf info 4))
((< ku 0)
(setf info 5))
((< 1lda (f2cl-1ib:int-add k1 ku 1))
(setf info 8))
((= incx 0)
(setf info 10))
((= incy 0)
(setf info 13)))
(cond
((/= info 0)
(error
" *x* On entry to “a parameter number ~“a had an illegal value™}"
"ZGBMV" info)
(go end_label)))
(if (or (=m 0) (= n 0) (and (= alpha zero) (= beta one)))
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(go end_label))
(setf noconj (char-equal trans #\T))
(cond
((char-equal trans #\N)
(setf lenx n)
(setf leny m))
(t
(setf lenx m)
(setf leny n)))
(cond
((> incx 0)
(setf kx 1))

(t
(setf kx
(f2cl-1ib:int-sub 1
(f2c1-1ib:int-mul
(f2cl1-1ib:int-sub lenx 1)
incx)))))
(cond

((> incy 0)

(setf ky 1))

(t

(setf ky

(f2cl-1ib:int-sub 1
(f2cl1-1ib:int-mul
(f2cl-lib:int-sub leny 1)
incy)))))
(cond
((/= beta one)
(cond
((= incy 1)
(cond

((= beta zero)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i leny) nil)
(tagbody
(setf (f2cl-lib:fref y-%datal, (i) ((1 %)) y-loffset’)
zero))))
(t
(f2c1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i leny) nil)
(tagbody
(setf (f2cl-lib:fref y-%datal, (i) ((1 %)) y-loffsetl)
(* beta
(f2cl-lib:fref y-Ydata%
(1)
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(1 %))
y-lhoffset%))))))))
(t
(setf iy ky)
(cond

((= beta zero)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i leny) nil)
(tagbody
(setf (f2cl-lib:fref y-Ydatal), (iy) ((1 *)) y-loffset%)
Zero)
(setf iy (f2cl-lib:int-add iy incy)))))
(t
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i leny) nil)

(tagbody
(setf (f2cl-lib:fref y-Ydata), (iy) ((1 *)) y-Yoffset%)
(* beta
(f2cl-lib:fref y-Y%data%
(iy)
(@ %))

y-thoffset%)))
(setf iy (f2cl-lib:int-add iy incy))))))))))
(if (= alpha zero) (go end_label))
(setf kupl (f2cl-lib:int-add ku 1))
(cond
((char-equal trans #\N)
(setf jx kx)
(cond
((= incy 1)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((/= (f2cl-1lib:fref x (jx) ((1 *))) zero)
(setf temp
(* alpha
(f2cl-lib:fref x-Y%data¥%
(3x)
(1 %))
x-%offset’)))
(setf k (f2cl-lib:int-sub kupl j))
(f2cl-1ib:fdo (i
(max (the fixnum 1)
(the fixnum
(f2cl-1lib:int-add j
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(f2cl-1ib:int-sub
ku))))
(f2cl-1lib:int-add i 1))
(> 1
(min (the fixnum m)
(the fixnum
(f2c1l-1lib:int-add j k1))))

nil)
(tagbody
(setf (f2cl-lib:fref y-Ydata), (i) ((1 %)) y-loffsetl)

(+

(f2cl-1lib:fref y-Y%dataj,
(1)
(1 %))
y-hoffset’)

(* temp

(f2cl-1lib:fref a-Ydataj,
((f2cl-1lib:int-add k i) j)
((1 1da) (1 %))
a-%offset’%))))))))
(setf jx (f2cl-lib:int-add jx incx)))))
(t
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (jx) ((1 %*))) zero)
(setf temp
(* alpha
(f2c1l-1ib:fref x-Y%datal
(3jx)
(@ =)
x-loffset%)))
(setf iy ky)
(setf k (f2cl-lib:int-sub kupl j))
(f2cl-1lib:fdo (i
(max (the fixnum 1)
(the fixnum
(f2cl-1lib:int-add j
(f2c1-1lib:int-sub
ku))))
(f2cl-1ib:int-add i 1))
(i
(min (the fixnum m)
(the fixnum
(f2cl-1lib:int-add j k1))))



5.17. ZGBMV BLAS 297

nil)
(tagbody
(setf (f2cl-lib:fref y-Jdata), (iy) ((1 *)) y-Yoffset%)

(+

(f2cl-1lib:fref y-Y%datal,
(iy)
((1 %))
y-hoffset¥)

(* temp

(f2cl-lib:fref a-Ydatal,
((£2c1-1ib:int-add k i) j)
((1 1da) (1 %))
a-joffset%))))
(setf iy (f2cl-lib:int-add iy incy))))))
(setf jx (f2cl-lib:int-add jx incx))
(if (> j ku) (setf ky (f2cl-lib:int-add ky incy))))))))
(t
(setf jy ky)
(cond
((= incx 1)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf temp zero)
(setf k (f2cl-lib:int-sub kupl j))
(cond
(noconj
(f2cl-1ib:fdo (i
(max (the fixnum 1)
(the fixnum
(f2cl-1lib:int-add j
(f2cl1-1ib:int-sub
ku))))
(f2cl-1lib:int-add i 1))
(> 1
(min (the fixnum m)
(the fixnum
(f2cl-1lib:int-add j k1))))

nil)
(tagbody
(setf temp
(+ temp
(*

(f2cl-1lib:fref a-Ydatal,
((f2cl-1ib:int-add k i) j)
((1 1da) (1 %))



298 CHAPTER 5. BLAS LEVEL 2

a-hoffset’,)
(f2cl-1ib:fref x-%datal,

(1)

((1 %))

x-%hoffset%)))))))
(t

(f2cl-1lib:fdo (i
(max (the fixnum 1)
(the fixnum
(f2cl-1ib:int-add j

(f2cl-1ib:int-sub
ku))))

(f2cl-1ib:int-add i 1))

(> 1
(min (the fixnum m)
(the fixnum
(f2cl-lib:int-add j k1))))

nil)
(tagbody
(setf temp
(+ temp
(*

(f2cl-lib:dconjg
(f2cl-lib:fref a-Y%dataj,
((f2cl-1lib:int-add k i) j)
((1 1da) (1 %))
a-%offseth))
(f2cl-lib:fref x-Ydataj
(i)
(@ =)
x-Yoffset%))))))))
(setf (f2cl-lib:fref y-Ydata) (jy) ((1 %)) y-loffset%)
(+ (f2cl-lib:fref y-Y%data), (jy) ((1 *)) y-loffset¥)
(x alpha temp)))
(setf jy (f2cl-lib:int-add jy incy)))))
(t
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf temp zero)
(setf ix kx)
(setf k (£f2cl-lib:int-sub kupl j))
(cond
(noconj
(f2cl-1ib:fdo (i
(max (the fixnum 1)
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(the fixnum
(f2cl-1lib:int-add j
(f2cl-1ib:int-sub
kuw)))
(f2cl-1lib:int-add i 1))
(> 1
(min (the fixnum m)
(the fixnum
(f2cl-1lib:int-add j k1))))

nil)
(tagbody
(setf temp
(+ temp
(*

(f2cl-1ib:fref a-%dataj,
((£2c1-1ib:int-add k i) j)
((1 1da) (1 %))
a-Y%offset)
(f2cl-1ib:fref x-%dataj,
(ix)
(1 %))
x-%offset%))))
(setf ix (f2cl-lib:int-add ix incx)))))
(t
(f2cl-1ib:fdo (i
(max (the fixnum 1)
(the fixnum
(f2c1-1ib:int-add j
(f2cl1-1ib:int-sub
ku))))
(f2cl-1lib:int-add i 1))
(> i
(min (the fixnum m)
(the fixnum
(f2cl-1lib:int-add j k1))))

nil)
(tagbody
(setf temp
(+ temp
€

(f2cl-lib:dconjg
(f2cl-1ib:fref a-%dataj
((£2c1-1ib:int-add k i) j)
((1 1da) (1 %))
a-%offsetl))
(f2cl-1ib:fref x-Ydataj,
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(ix)
(1 %))
x-%hoffset%))))
(setf ix (f2cl-lib:int-add ix incx))))))
(setf (f2cl-lib:fref y-%data¥% (jy) ((1 %)) y-Yoffset?)
(+ (f2cl-lib:fref y-Ydatal, (jy) ((1 %)) y-Yoffsetl)
(* alpha temp)))
(setf jy (f2cl-lib:int-add jy incy))
(if (> j ku) (setf kx (f2cl-lib:int-add kx incx)))))))))
end_label
(return
(values nil nil nil nil nil nil nil nil nil nil nil nil nil))))))

5.18 zgemv BLAS

(zgemu.input)=
)set break resume
)sys rm -f zgemv.output
)spool zgemv.output
)set message test on
)set message auto off
)clear all

)spool
)lisp (bye)
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(zgemu.help)=

301

zgemv examples

Man Page Details

NAME

ZGEMV - perform one of the matrix-vector operations y :=
alpha*xA*xx + beta*y, or y := alpha*A’*x + betaxy, or y :=

alphaxconjg( A’ )*x + betaxy,

SYNOPSIS

SUBROUTINE ZGEMV ( TRANS, M, N, ALPHA, A, LDA, X, INCX,

BETA, Y, INCY )

COMPLEX*16 ALPHA, BETA

INTEGER INCX, INCY, LDA,

CHARACTER*1 TRANS
COMPLEX*16  A( LDA, * ), X(

PURPOSE

M, N

* ), YO %)

ZGEMV performs one of the matrix-vector operations

where alpha and beta are scalars, x and y are vectors and A

is an m by n matrix.

PARAMETERS
TRANS - CHARACTER*1.
On entry, TRANS specifies
formed as follows:

TRANS

’N’ or ’m’ y o

TRANS

’T? or ’t’ y o

TRANS = ’C’ or ’c’ y o
betaxy.

Unchanged on exit.

the operation to be per-

alphaxA*x + betaxy.
alpha*A’*x + betaxy.

alpha*conjg( A’ J)*xx +
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- INTEGER.

On entry, M specifies the number of rows of the
matrix A. M must be at least zero. Unchanged on
exit.

- INTEGER.

On entry, N specifies the number of columns of the
matrix A. N must be at least zero. Unchanged on
exit.

- COMPLEX*16
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

- COMPLEX*16 array of DIMENSION ( LDA, n ).
Before entry, the leading m by n part of the array A
must contain the matrix of coefficients. Unchanged
on exit.

- INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. LDA must be at
least max( 1, m ). Unchanged on exit.

- COMPLEX*16 array of DIMENSION at least

(1+ (n -1 )*abs( INCX ) ) when TRANS = ’N’ or ’n’
and at least ( 1 + (m - 1 )*abs( INCX ) ) otherwise.
Before entry, the incremented array X must contain
the vector x. Unchanged on exit.

- INTEGER.

On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on
exit.

- COMPLEX*16

On entry, BETA specifies the scalar beta. When BETA
is supplied as zero then Y need not be set on input.
Unchanged on exit.

- COMPLEX*16 array of DIMENSION at least

(1+ (m-1)*abs( INCY ) ) when TRANS = °N’ or ’n’
and at least ( 1 + ( n - 1 )*abs( INCY ) ) otherwise.
Before entry with BETA non-zero, the incremented
array Y must contain the vector y. On exit, Y is
overwritten by the updated vector y.
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INCY - INTEGER.
On entry, INCY specifies the increment for the ele-
ments of Y. INCY must not be zero. Unchanged on
exit.
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(BLAS 2 zgemv)=
(let* ((one (complex 1.0 0.0)) (zero (complex 0.0 0.0)))
(declare (type (complex double-float) one) (type (complex double-float) zero))
(defun zgemv (trans m n alpha a lda x incx beta y incy)
(declare (type (simple-array (complex double-float) (*)) y x a)
(type (complex double-float) beta alpha)
(type fixnum incy incx lda n m)
(type character trans))
(f2cl-lib:with-multi-array-data
((trans character trans-%dataj trans-joffset’)
(a (complex double-float) a-%data¥% a-%offset’,)
(x (complex double-float) x-%data¥ x-%offset’,)
(y (complex double-float) y-%datal y-%offsetl))
(prog ((noconj nil) (i 0) (info 0) (ix 0) (iy 0) (j 0) (jx 0) (jy 0)
(kx 0) (ky 0) (lenx 0) (leny 0) (temp #C(0.0 0.0)))
(declare (type (member t nil) noconj)
(type fixnum i info ix iy j jx jy kx ky lenx
leny)
(type (complex double-float) temp))
(setf info 0)
(cond
((and (not (char-equal trans #\N))
(not (char-equal trans #\T))
(not (char-equal trans #\C)))
(setf info 1))
((<m 0)
(setf info 2))
((<n0)
(setf info 3))
((< 1da (max (the fixnum 1) (the fixnum m)))
(setf info 6))
((= incx 0)
(setf info 8))
((= incy 0)
(setf info 11)))
(cond
((/= info 0)
(error
" *x On entry to “a parameter number ~a had an illegal value~%"
"ZGEMV" info)
(go end_label)))
(if (or (=m 0) (= n 0) (and (= alpha zero) (= beta one)))
(go end_label))
(setf noconj (char-equal trans #\T))
(cond
((char-equal trans #\N)
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(setf lenx n)

(setf leny m))

(t

(setf lenx m)

(setf leny n)))
(cond

((> incx 0)

(setf kx 1))

(t
(setf kx
(f2cl-1ib:int-sub 1
(f2c1-1ib:int-mul
(f2cl-1ib:int-sub lenx 1)
incx)))))
(cond

((> incy 0)

(setf ky 1))

(t

(setf ky

(f2cl-1ib:int-sub 1
(f2c1-1ib:int-mul
(f2cl-1lib:int-sub leny 1)
incy)))))
(cond
((/= beta one)
(cond
((= incy 1)
(cond

((= beta zero)

(f2cl-lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i leny) nil)

(tagbody
(setf (f2cl-lib:fref y-¥%datal, (i) ((1 %)) y-loffset’)
zero))))

(t

(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i leny) nil)

(tagbody
(setf (f2cl-lib:fref y-Ydata¥% (i) ((1 *)) y-%offset%)
(* beta
(f2cl-lib:fref y-Ydatal,
(1)
(@ %))

y-hoffset%))))))))
(t
(setf iy ky)
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(cond
((= beta zero)

(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i leny) nil)
(tagbody

(setf (f2cl-lib:fref y-Ydata) (iy) ((1 *)) y-Yoffset%)
zero)

(setf iy (f2cl-lib:int-add iy incy)))))
(t

(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i leny) nil)

(tagbody
(setf (f2cl-lib:fref y-Ydata’% (iy) ((1 %)) y-l%offset’)
(* beta
(f2cl-1ib:fref y-Y%datal
(iy)
(1 %))

y-%hoffset%)))
(setf iy (f2cl-lib:int-add iy incy))))))))))

(if (= alpha zero) (go end_label))

(cond

((char-equal trans #\N)

(setf jx kx)
(cond

((= incy 1)

(f2cl-lib:fdo (j 1 (f2cl-1lib:int-add j 1))

((> j n) nil)
(tagbody

(cond
((/= (f2cl-lib:fref x (jx) ((1 *))) zero)
(setf temp
(* alpha
(f2cl-lib:fref x-Ydataj,
(3x)
(@ %))

x-Y%offset%)))
(f2cl-1ib:fdo (i 1 (f2cl-1lib:int-add i 1))

((> i m) nil)

(tagbody
(setf (f2cl-lib:fref y-Ydatal (i) ((1 %)) y-%offset%)
(+
(f2cl-1lib:fref y-%datal
(1
(1 =)

y-hoffset¥)
(* temp
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(f2cl-lib:fref a-Ydataj,
G 3
((1 1da) (1 *))
a-%offset’))))))))
(setf jx (f2cl-lib:int-add jx incx)))))
(t
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(cond
((/= (f2cl-lib:fref x (jx) ((1 %*))) zero)
(setf temp
(* alpha
(f2cl-lib:fref x-Ydatal,
(jx)
(@ %))

x-Y%offset%)))
(setf iy ky)

(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref y-Ydata) (iy) ((1 %)) y-Yoffset’)

(+

(f2cl-lib:fref y-Y%data%
(iy)
(@ %)

y-hoffset¥)
(* temp

(f2cl-1ib:fref a-%datal
i 3)
((1 1da) (1 %))

a-Y%offset%))))
(setf iy (f2cl-lib:int-add iy incy))))))

(setf jx (f2cl-lib:int-add jx incx)))))))
(t

(setf jy ky)
(cond
((= incx 1)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(setf temp zero)
(cond

(noconj

(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
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(tagbody
(setf temp
(+ temp
€
(f2cl-lib:fref a-Ydata%

(i j)

((1 1da) (1 %))

a-hoffseth)
(f2cl-1ib:fref x-%data,

(1)

((1 %))

x-%offset%)))))))
(t

(f2c1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf temp
(+ temp
(*
(f2cl-lib:dconjg
(f2cl-lib:fref a-Ydata¥%
(GRD)
((1 1da) (1 %))
a-hoffseth))
(f2cl-lib:fref x-Ydata%
(1)
(@ =)
x-%hoffset%))))))))
(setf (f2cl-lib:fref y-Ydatal, (jy) ((1 *)) y-%offset)
(+ (f2cl-lib:fref y-Y%datal, (jy) ((1 *)) y-loffset%)
(* alpha temp)))
(setf jy (£f2cl-lib:int-add jy incy)))))
(t
(£f2¢1l-1ib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf temp zero)
(setf ix kx)
(cond
(noconj
(f2c1l-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf temp
(+ temp
(*
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end_label
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(f2cl-1ib:fref a-dataj,
(GEND)
((1 1da) (1 %))
a-Y%offset%)
(f2cl-1ib:fref x-%dataj,
(ix)
(1 %))
x-%offset))))
(setf ix (f2cl-lib:int-add ix incx)))))
(t
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf temp
(+ temp
(*
(f2cl-lib:dconjg
(f2cl-1lib:fref a-Ydata,
G
((1 1da) (1 %))
a-Y%offset%))
(f2cl-1ib:fref x-%datal
(ix)
(1 =*))
x-%offset%))))
(setf ix (f2cl-lib:int-add ix incx))))))

(setf (f2cl-lib:fref y-%data¥% (jy) ((1 %)) y-Yoffset?)

(+ (f2cl-lib:fref y-Y%datal, (jy) ((1 *)) y-Yoffset¥)
(* alpha temp)))

(setf jy (f2cl-lib:int-add jy incy))))))))

(return (values nil nil nil nil nil nil nil nil nil nil nil))))))
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5.19 zgerc BLAS

(zgerc.input)=
)set break resume
)sys rm -f zgerc.output
)spool zgerc.output
)set message test on
)set message auto off
Jclear all

) spool
)lisp (bye)
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(zgerc.help)=

zgerc examples

Man Page Details

NAME
ZGERC - perform the rank 1 operation A := alpha*x*conjg(
y’> ) + A,

SYNOPSIS
SUBROUTINE ZGERC ( M, N, ALPHA, X, INCX, Y, INCY, A, LDA )

COMPLEX*16  ALPHA
INTEGER INCX, INCY, LDA, M, N
COMPLEX*16 A( LDA, * ), X( * ), Y( * )

PURPOSE
ZGERC performs the rank 1 operation

where alpha is a scalar, x is an m element vector, y is an n
element vector and A is an m by n matrix.

PARAMETERS
M - INTEGER.
On entry, M specifies the number of rows of the
matrix A. M must be at least zero. Unchanged on
exit.
N - INTEGER.

On entry, N specifies the number of columns of the
matrix A. N must be at least zero. Unchanged on
exit.

ALPHA - COMPLEX*16
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

X - COMPLEX*16 array of dimension at least
(1+ (m-1)*abs( INCX ) ). Before entry, the
incremented array X must contain the m element vector
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x. Unchanged on exit.

- INTEGER.

On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on
exit.

- COMPLEX*16 array of dimension at least

(1+ (n-1)*abs( INCY ) ). Before entry, the
incremented array Y must contain the n element vector
y. Unchanged on exit.

- INTEGER.
On entry, INCY specifies the increment for the

elements of Y. INCY must not be zero. Unchanged on
exit.

- COMPLEX*16 array of DIMENSION ( LDA, n ).
Before entry, the leading m by n part of the array A
must contain the matrix of coefficients. On exit, A
is overwritten by the updated matrix.

- INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. LDA must be at
least max( 1, m ). Unchanged on exit.
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(BLAS 2 zgerc)=
(let* ((zero (complex 0.0 0.0)))
(declare (type (complex double-float) zero))
(defun zgerc (m n alpha x incx y incy a lda)
(declare (type (simple-array (complex double-float) (*)) a y x)
(type (complex double-float) alpha)
(type fixnum lda incy incx n m))
(f2cl-lib:with-multi-array-data
((x (complex double-float) x-%data} x-%offset’,)
(y (complex double-float) y-‘datal y-%offset’,)
(a (complex double-float) a-%datal a-%offseti))
(prog ((i 0) (info 0) (ix 0) (j 0) (jy 0) (kx 0) (temp #C(0.0 0.0)))
(declare (type fixnum i info ix j jy kx)
(type (complex double-float) temp))
(setf info 0)
(cond
((<m 0)
(setf info 1))
((<n0)
(setf info 2))
((= incx 0)
(setf info 5))
((= incy 0)
(setf info 7))
((< lda (max (the fixnum 1) (the fixnum m)))
(setf info 9)))
(cond
((/= info 0)
(error
" *x On entry to “a parameter number ~a had an illegal value~%"
"ZGERC" info)
(go end_label)))
(if (or (= m 0) (= n 0) (= alpha zero)) (go end_label))

(cond
((> incy 0)
(setf jy 1))
(t
(setf jy
(f2cl-1ib:int-sub 1
(f2cl-1ib:int-mul (f2cl-lib:int-sub n 1)
incy)))))
(cond

((= incx 1)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
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(cond
((/= (£f2cl-1lib:fref y (jy) ((1 *))) zero)
(setf temp

(* alpha
(f2cl-1lib:dconjg
(f2cl-1lib:fref y-Y%datal,
Gy
(1 %))
y-hoffset%))))
(f2cl1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref a-Y%data
(i j)
((1 1da) (1 %))
a-Y%offset)

(+
(f2cl-1ib:fref a-Ydata
G 3
((1 1da) (1 %))
a-Y%offset?)
(*
(f2cl-1ib:fref x-%datal, (i) ((1 %)) x-Yoffset%)
temp)))))))
(setf jy (f2cl-lib:int-add jy incy)))))
(t
(cond

((> incx 0)
(setf kx 1))
(t
(setf kx
(f2cl-1ib:int-sub 1
(f2c1l-1lib:int-mul
(f2cl-1lib:int-sub m 1)
incx)))))
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((/= (f2cl-1lib:fref y (jy) ((1 *))) zero)
(setf temp
(* alpha
(f2cl-1lib:dconjg
(f2cl-1lib:fref y-Y%datal,
Gy
((1 %))
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y-%hoffset%))))
(setf ix kx)
(f2cl-lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref a-Jdata

G i
((1 1da) (1 *))
a-%offset%)

(+
(f2cl-1ib:fref a-Jdata
a
((1 1da) (1 *))
a-Y%offsetl,)
(*
(f2cl-1ib:fref x-%datal,
(ix)
(1 %))
x-%offset%)
temp)))

(setf ix (f2cl-lib:int-add ix incx))))))
(setf jy (f2cl-lib:int-add jy incy))))))
end_label
(return (values nil nil nil nil nil nil nil nil nil))))))

5.20 zgeru BLAS

(zgeru.input)=
)set break resume
)sys rm -f zgeru.output
)spool zgeru.output
)set message test on
)set message auto off
Jclear all

)spool
)1lisp (bye)
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(zgeru.help)=

zgeru examples

Man Page Details

NAME
ZGERU - perform the rank 1 operation A := alpha*x*xy’ + A,

SYNOPSIS
SUBROUTINE ZGERU ( M, N, ALPHA, X, INCX, Y, INCY, A, LDA )

COMPLEX*16  ALPHA
INTEGER INCX, INCY, LDA, M, N
COMPLEX*16 A( LDA, * ), X( * ), Y( * )

PURPOSE
ZGERU performs the rank 1 operation

where alpha is a scalar, x is an m element vector, y is an n
element vector and A is an m by n matrix.

PARAMETERS
M - INTEGER.
On entry, M specifies the number of rows of the
matrix A. M must be at least zero. Unchanged on
exit.
N - INTEGER.

On entry, N specifies the number of columns of the
matrix A. N must be at least zero. Unchanged on
exit.

ALPHA - COMPLEX*16
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

X - COMPLEX*16 array of dimension at least
(1+ (m-1)=*abs( INCX ) ). Before entry, the
incremented array X must contain the m element vector
x. Unchanged on exit.
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INCX

INCY

LDA

- INTEGER.

On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on
exit.

- COMPLEX*16 array of dimension at least

(1+ (n-1)*abs( INCY ) ). Before entry, the
incremented array Y must contain the n element vector
y. Unchanged on exit.

- INTEGER.
On entry, INCY specifies the increment for the ele-
ments of Y. INCY must not be zero. Unchanged on

exit.

- COMPLEX*16 array of DIMENSION ( LDA, n ).
Before entry, the leading m by n part of the array A
must contain the matrix of coefficients. On exit, A
is overwritten by the updated matrix.

- INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. LDA must be at
least max( 1, m ). Unchanged on exit.
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(BLAS 2 zgeru)=
(let* ((zero (complex 0.0 0.0)))
(declare (type (complex double-float) zero))
(defun zgeru (m n alpha x incx y incy a lda)
(declare (type (simple-array (complex double-float) (*)) a y x)
(type (complex double-float) alpha)
(type fixnum lda incy incx n m))
(f2cl-lib:with-multi-array-data
((x (complex double-float) x-%data} x-%offset’,)
(y (complex double-float) y-%datal y-%offset’,)
(a (complex double-float) a-%datal a-%offseti))
(prog ((1 0) (info 0) (ix 0) (j 0) (jy 0) (kx 0) (temp #C(0.0 0.0)))
(declare (type fixnum i info ix j jy kx)
(type (complex double-float) temp))
(setf info 0)
(cond
((<m 0)
(setf info 1))
((<n0)
(setf info 2))
((= incx 0)
(setf info 5))
((= incy 0)
(setf info 7))
((< lda (max (the fixnum 1) (the fixnum m)))
(setf info 9)))
(cond
((/= info 0)
(error
" *x On entry to “a parameter number ~a had an illegal value”%"
"ZGERU" info)
(go end_label)))
(if (or (= m 0) (= n 0) (= alpha zero)) (go end_label))

(cond
((> incy 0)
(setf jy 1))
(t
(setf jy
(f2c1-1ib:int-sub 1
(f2cl-1ib:int-mul (f2cl-lib:int-sub n 1)
incy)))))
(cond
((= incx 1)

(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
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(cond
((/= (f2cl-lib:fref y (jy) ((1 *))) zero)
(setf temp

(* alpha
(f2cl-1lib:fref y-%datal% (jy) ((1 %)) y-loffset#)))
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)

(tagbody
(setf (f2cl-lib:fref a-jdata¥
i j)
((1 1da) (1 *))
a-%offset)
(+
(f2cl-1ib:fref a-Ydata
(i 3)

((1 1da) (1 %))
a-Y%offset%)

(*
(f2cl-1ib:fref x-%datal, (i) ((1 %)) x-Yioffset%)
temp)))))))
(setf jy (f2cl-lib:int-add jy incy)))))
(t
(cond

((> incx 0)
(setf kx 1))
(t
(setf kx
(f2c1-1ib:int-sub 1
(f2c1-1ib:int-mul
(f2cl-1ib:int-sub m 1)
incx)))))
(f2cl-1ib:fdo (j 1 (f2cl-1lib:int-add j 1))
(> j n) nil)
(tagbody
(cond
((/= (£2cl-lib:fref y (jy) ((1 *))) zero)
(setf temp
(* alpha
(f2cl-1lib:fref y-%data¥% (jy) ((1 %)) y-loffset%)))
(setf ix kx)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref a-Jdata
i i
((1 1da) (1 %))
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a-Yoffset%)

(+
(f2cl-1ib:fref a-Ydata
1 3
((1 1da) (1 %))
a-Y%offset?)
(*
(f2cl-1ib:fref x-Ydata
(ix)
(1 %))
x-%offset%)
temp)))

(setf ix (f2cl-lib:int-add ix incx))))))
(setf jy (f2cl-lib:int-add jy incy))))))
end_label
(return (values nil nil nil nil nil nil nil nil nil))))))

5.21 zhbmv BLAS

(zhbmuv.input)=
)set break resume
)sys rm -f zhbmv.output
)spool zhbmv.output
)set message test on
)set message auto off
)clear all

) spool
)1lisp (bye)
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(zhbmu.help)=

zhbmv examples

Man Page Details

NAME
ZHBMV - perform the matrix-vector operation y := alpha*xA*xx
+ betaxy,
SYNOPSIS
SUBROUTINE ZHBMV ( UPLO, N, K, ALPHA, A, LDA, X, INCX, BETA,
Y, INCY )
COMPLEX*16  ALPHA, BETA
INTEGER INCX, INCY, K, LDA, N
CHARACTER*1 UPLO
COMPLEX*16 ~ A( LDA, * ), X( * ), Y( * )
PURPOSE
ZHBMV performs the matrix-vector operation
where alpha and beta are scalars, x and y are n element vec-
tors and A is an n by n hermitian band matrix, with k
super—diagonals.
PARAMETERS

UPLO - CHARACTER*1.
On entry, UPLO specifies whether the upper or lower
triangular part of the band matrix A is being sup-
plied as follows:

UPLO = ’U’ or ’u’ The upper triangular part of A is
being supplied.

UPLO = 'L’ or 1’ The lower triangular part of A is
being supplied.

Unchanged on exit.
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- INTEGER.
On entry, N specifies the order of the matrix A. N
must be at least zero. Unchanged on exit.

- INTEGER.

On entry, K specifies the number of super-diagonals
of the matrix A. K must satisfy O .le. K. Unchanged
on exit.

- COMPLEX*16
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

- COMPLEX*16 array of DIMENSION ( LDA, n ).

Before entry with UPLO = U’ or ’u’, the leading ( k
+ 1 ) by n part of the array A must contain the upper
triangular band part of the hermitian matrix, sup-
plied column by column, with the leading diagonal of
the matrix in row ( k + 1 ) of the array, the first
super-diagonal starting at position 2 in row k, and
so on. The top left k by k triangle of the array A is
not referenced. The following program segment will
transfer the upper triangular part of a hermitian
band matrix from conventional full matrix storage to
band storage:

DO 20, J=1, NM=K+1-JD0 10, I = MAX( 1, J -
K), JACM+ I, J) =matrix( I, J) 10 CONTINUE
20 CONTINUE

Before entry with UPLO = 'L’ or ’1’, the leading ( k
+ 1) by n part of the array A must contain the lower
triangular band part of the hermitian matrix, sup-
plied column by column, with the leading diagonal of
the matrix in row 1 of the array, the first sub-
diagonal starting at position 1 in row 2, and so on.
The bottom right k by k triangle of the array A is
not referenced. The following program segment will
transfer the lower triangular part of a hermitian
band matrix from conventional full matrix storage to
band storage:

DO 20, J=1, NM=1-JD0 10, I =J, MINCN, J +K
) ACM+ I, J) =matrix( I, J ) 10 CONTINUE 20
CONTINUE
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LDA

INCX

BETA

INCY

Note that the imaginary parts of the diagonal ele-
ments need not be set and are assumed to be zero.
Unchanged on exit.

- INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. LDA must be at
least ( k + 1 ). TUnchanged on exit.

- COMPLEX*16 array of DIMENSION at least
(1+ (n-1)*abs( INCX ) ). Before entry, the
incremented array X must contain the vector x.
Unchanged on exit.

- INTEGER.

On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on
exit.

- COMPLEX*16

On entry, BETA specifies the scalar beta. Unchanged
on exit.

- COMPLEX*16 array of DIMENSION at least
(1+ (n-1)*abs( INCY ) ). Before entry, the
incremented array Y must contain the vector y. On
exit, Y is overwritten by the updated vector y.

- INTEGER.

On entry, INCY specifies the increment for the ele-
ments of Y. INCY must not be zero. Unchanged on
exit.
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(BLAS 2 zhbmv)=
(let* ((one (complex 1.0 0.0)) (zero (complex 0.0 0.0)))
(declare (type (complex double-float) one) (type (complex double-float) zero))
(defun zhbmv (uplo n k alpha a lda x incx beta y incy)
(declare (type (simple-array (complex double-float) (*)) y x a)
(type (complex double-float) beta alpha)
(type fixnum incy incx lda k n)
(type character uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%datal uplo-Y%offset?)
(a (complex double-float) a-%data¥% a-%offset’,)
(x (complex double-float) x-%data¥ x-%offset’,)
(y (complex double-float) y-%datal y-%offsetl))
(prog ((i 0) (info 0) (ix 0) (iy 0) (j 0) (jx 0) (jy 0) (kplusl 0) (kx O)
(ky 0) (1 0) (templ #C(0.0 0.0)) (temp2 #C(0.0 0.0)))
(declare (type fixnum i info ix iy j jx jy kplusl kx ky 1)
(type (complex double-float) templ temp2))
(setf info 0)
(cond
((and (not (char-equal uplo #\U)) (not (char-equal uplo #\L)))
(setf info 1))
((<n0)
(setf info 2))
((< k 0)
(setf info 3))
((< 1da (f2cl-lib:int-add k 1))
(setf info 6))
((= incx 0)
(setf info 8))
((= incy 0)
(setf info 11)))
(cond
((/= info 0)
(error
" %% On entry to “a parameter number “a had an illegal value~™%"
"ZHBMV" info)
(go end_label)))
(if (or (= n 0) (and (= alpha zero) (= beta one))) (go end_label))
(cond
((> incx 0)
(setf kx 1))
(t
(setf kx
(f2cl-lib:int-sub 1
(f2cl-lib:int-mul (f2cl-lib:int-sub n 1)

incx)))))
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(cond
((> incy 0)
(setf ky 1))
(t
(setf ky

325

(f2cl-1lib:int-sub 1

(cond
((/= beta one)
(cond
((= incy 1)
(cond

((= beta zero)

(f2cl-1ib:int-mul (f2cl-lib:int-sub n 1)
incy)))))

(f2cl-lib:fdo (i 1 (f2cl-lib:int-add i 1))

(tagbody

((> i n) nil)

(setf (f2cl-lib:fref y-Ydata¥% (i) ((1 *)) y-%offset%)

(t

(f2cl-lib:fdo (i 1 (f2cl-lib:int-add i 1))

(tagbody

((> i n) nil)

(setf (f2cl-lib:fref y-Ydata% (i) ((1 *)) y-%offset¥)

(t

(setf iy ky)

(cond

((= beta zero)

(f2cl-lib:fref y-Ydataj,

(1)
(1 %))
y-hoffset’))))))))

(f2cl-lib:fdo (i 1 (f2cl-1lib:int-add i 1))

(tagbody

((> i n) nil)

(setf (f2cl-lib:fref y-Ydatal), (iy) ((1 *)) y-loffset%)

(setf iy (f2cl-lib:int-add iy incy)))))

(t

(f2cl-lib:fdo (i 1 (f2cl-lib:int-add i 1))

(tagbody

((> i n) nil)

(setf (f2cl-lib:fref y-Ydata), (iy) ((1 %)) y-Yoffset%)

(f2cl-lib:fref y-Ydatal,
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(iy)

(1 %)

y-hoffset%)))
(setf iy (f2cl-lib:int-add iy incy))))))))))

(if (= alpha zero) (go end_label))
(cond

((char-equal uplo #\U)
(setf kplusl (f2cl-lib:int-add k 1))
(cond
((and (= incx 1) (= incy 1))
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
(> j n) nil)
(tagbody
(setf templ
(* alpha
(f2cl-lib:fref x-Ydatal (j) ((1 *)) x-%offseth)))
(setf temp2 zero)
(setf 1 (f2cl-1ib:int-sub kplusl j))
(f2cl-1ib:fdo (i
(max (the fixnum 1)
(the fixnum
(f2cl-1lib:int-add j
(f2cl-1ib:int-sub

k))))
(f2cl-1lib:int-add i 1))

(1
(f2cl-1ib:int-add j (f2cl-lib:int-sub 1)))

nil)

(tagbody
(setf (f2cl-lib:fref y-%datal, (i) ((1 *)) y-loffset%)
(+
(f2cl-1lib:fref y-%datal, (i) ((1 %)) y-Yoffsetl)
(* templ

(f2cl-1lib:fref a-Ydataj,
((£2cl-lib:int-add 1 i) j)
((1 1da) (1 %))
a-Y%offset))))
(setf temp2
(+ temp2
(*
(f2cl-1lib:dconjg
(f2cl-1ib:fref a-Y%datal,
((£2c1-1ib:int-add 1 i) j)
((1 1da) (1 %))
a-hoffsetl))
(f2cl-1ib:fref x-%dataj
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(i)
(@ %))
x-hoffset%))))))
(setf (f2cl-lib:fref y-JYdata) (j) ((1 %)) y-Yoffsetl)
(+ (f2cl-lib:fref y-Y%datal, (j) ((1 *)) y-loffsetl)
(* templ
(coerce (realpart
(f2cl-lib:fref a-%datal,
(kplusl j)
((1 1da) (1 %))
a-%offset)h)) ’double-float))
(x alpha temp2))))))
(t
(setf jx kx)
(setf jy ky)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
(> j n) nil)
(tagbody
(setf templ
(* alpha
(f2cl-lib:fref x-Ydatal (jx) ((1 *)) x-%offset%)))
(setf temp2 zero)
(setf ix kx)
(setf iy ky)
(setf 1 (£f2cl-lib:int-sub kplusl j))
(f2cl-lib:fdo (4
(max (the fixnum 1)
(the fixnum
(f2cl-lib:int-add j
(f2cl-1lib:int-sub

k))))
(f2cl-1lib:int-add i 1))
(> 1i
(f2cl-lib:int-add j (f2cl-lib:int-sub 1)))
nil)
(tagbody
(setf (f2cl-lib:fref y-idata) (iy) ((1 *)) y-loffset%)
(+
(f2cl-1lib:fref y-¥%data) (iy) ((1 *)) y-loffsetl)
(* templ

(f2cl-1ib:fref a-%dataj
((£2cl-lib:int-add 1 i) j)
((1 1da) (1 %))
a-%offseth))))
(setf temp2
(+ temp2
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(*
(f2cl-lib:dconjg
(f2c1l-1lib:fref a-Y%datal
((f2cl-1lib:int-add 1 i) j)
((1 1da) (1 %))
a-%offseth))
(f2cl-lib:fref x-%data%
(ix)
(1 %))
x-Yoffset%))))
(setf ix (f2cl-lib:int-add ix incx))
(setf iy (f2cl-lib:int-add iy incy))))
(setf (f2cl-lib:fref y-Ydatal (jy) ((1 *)) y-%offset)
(+ (f2cl-lib:fref y-Y%datal, (jy) ((1 *)) y-loffset%)
(* templ
(coerce (realpart
(f2cl-lib:fref a-Ydataj,
(kplusl j)
((1 1da) (1 %))
a-foffset’)) ’double-float))
(* alpha temp2)))
(setf jx (f2cl-lib:int-add jx incx))
(setf jy (f2cl-lib:int-add jy incy))
(cond
(G ik
(setf kx (f2cl-lib:int-add kx incx))
(setf ky (f2cl-lib:int-add ky incy)))))))))
(t
(cond
((and (= incx 1) (= incy 1))
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf templ
(* alpha
(f2cl-lib:fref x-Y%datal, (j) ((1 *)) x-Yoffseti)))
(setf temp2 zero)
(setf (f2cl-lib:fref y-idata)k (j) ((1 *)) y-%offsetl)
(+ (f2c1-1ib:fref y-%datal, (j) ((1 %)) y-Yoffset’,)
(* templ
(coerce (realpart
(f2cl-lib:fref a-Ydata¥%
(G
((1 1da) (1 %))
a-%offset%)) ’double-float))))
(setf 1 (£2cl-lib:int-sub 1 j))
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(f2c1l-1lib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-1ib:int-add i 1))
(> i
(min (the fixnum n)
(the fixnum
(f2cl-lib:int-add j k))))

nil)
(tagbody
(setf (f2cl-lib:fref y-idata) (i) ((1 *)) y-%offsetl)
(+
(f2cl-1ib:fref y-%datal, (i) ((1 %)) y-loffsetl)
(* templ

(f2cl-lib:fref a-Y%data’%
((f2cl-1lib:int-add 1 i) j)
((1 1da) (1 %))
a-hoffset#))))
(setf temp2
(+ temp2
(%
(f2cl-1lib:dconjg
(f2cl-1lib:fref a-Ydatal
((f2cl-lib:int-add 1 i) j)
((1 1da) (1 %))
a-fhoffset))
(f2cl-lib:fref x-Y%data%
¢9)
(1 %))
x-%offset%))))))
(setf (f2cl-lib:fref y-Ydatal (j) ((1 %)) y-Yoffseti)
(+ (f2cl-lib:fref y-Y%datal, (j) ((1 *)) y-Yoffseti)
(* alpha temp2))))))
(t
(setf jx kx)
(setf jy ky)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf templ
(* alpha
(f2cl-lib:fref x-Y%datay (jx) ((1 *)) x-Yoffsetl)))
(setf temp2 zero)
(setf (f2cl-lib:fref y-Ydata) (jy) ((1 %)) y-Yoffset¥)
(+ (f2cl-lib:fref y-Y%datal, (jy) ((1 *)) y-%offset¥)
(* templ
(coerce (realpart
(f2cl-lib:fref a-Y%data%
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end_label
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a3
((1 1da) (1 %))
a-foffset’%)) ’double-float))))
(setf 1 (£2cl-lib:int-sub 1 j))
(setf ix jx)
(setf iy jy)
(£f2cl-1lib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-lib:int-add i 1))
(> 1
(min (the fixnum n)
(the fixnum
(f2cl-1lib:int-add j k))))
nil)
(tagbody
(setf ix (f2cl-lib:int-add ix incx))
(setf iy (f2cl-lib:int-add iy incy))
(setf (f2cl-lib:fref y-Ydata), (iy) ((1 *)) y-Yoffset%)
(+
(f2cl-lib:fref y-idata) (iy) ((1 *)) y-loffsetl)
(* templ
(f2cl-lib:fref a-Y%data¥%
((f2cl-1ib:int-add 1 i) j)
((1 1da) (1 %))
a-foffset#%))))
(setf temp2
(+ temp2
(*
(f2cl-lib:dconjg
(f2cl-1lib:fref a-%datal,
((f2cl-1lib:int-add 1 i) j)
((1 1da) (1 %))
a-%offset))
(f2cl-1lib:fref x-Y%dataj,
(ix)
(1 %))
x=-hoffset%))))))
(setf (f2cl-lib:fref y-idata) (jy) ((1 %)) y-loffset%)
(+ (f2cl-lib:fref y-Y%datal, (jy) ((1 *)) y-Yoffset¥)
(* alpha temp2)))
(setf jx (f2cl-lib:int-add jx incx))
(setf jy (£f2cl-lib:int-add jy incy))))))))

(return (values nil nil nil nil nil nil nil nil nil nil nil))))))
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5.22 zhemv BLAS

(zhemu.input)=
)set break resume
)sys rm -f zhemv.output
)spool zhemv.output
)set message test on
)set message auto off
)clear all

) spool
)lisp (bye)
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(zhemu.help)=

CHAPTER 5. BLAS LEVEL 2

zhemv examples

Man Page Details

NAME

ZHEMV - perform the matrix-vector operation y := alpha*xA*xx
+ betaxy,

SYNOPSIS

SUBROUTINE ZHEMV ( UPLO, N, ALPHA, A, LDA, X, INCX, BETA, VY,

INCY )

COMPLEX*16  ALPHA, BETA

INTEGER INCX, INCY, LDA, N

CHARACTER*1 UPLO

COMPLEX*16  A( LDA, * ), X( * ), Y( * )

PURPOSE

ZHEMV performs the matrix-vector operation

where alpha and beta are scalars, x and y are n element vec-
tors and A is an n by n hermitian matrix.

PARAMETERS
UPLO

— CHARACTER*1.

On entry, UPLO specifies whether the upper or lower
triangular part of the array A is to be referenced as
follows:

UPLO = U’ or ’u’ Only the upper triangular part of
A is to be referenced.

UPLO = 'L’ or ’1’ Only the lower triangular part of
A is to be referenced.

Unchanged on exit.

- INTEGER.
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ALPHA

LDA

INCX

BETA

On entry, N specifies the order of the matrix A. N
must be at least zero. Unchanged on exit.

- COMPLEX*16
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

- COMPLEX*16 array of DIMENSION ( LDA, n ).
Before entry with UPLO = ’U’ or ’u’, the leading n
by n upper triangular part of the array A must con-
tain the upper triangular part of the hermitian
matrix and the strictly lower triangular part of A is
not referenced. Before entry with UPLO = 'L’ or ’1’,
the leading n by n lower triangular part of the array

A must contain the lower triangular part of the her-
mitian matrix and the strictly upper triangular part
of A is not referenced. Note that the imaginary
parts of the diagonal elements need not be set and
are assumed to be zero. Unchanged on exit.

- INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. LDA must be at
least max( 1, n ). Unchanged on exit.

- COMPLEX*16 array of dimension at least

(1+ (n-1)*abs( INCX ) ). Before entry, the
incremented array X must contain the n element vector
x. Unchanged on exit.

- INTEGER.

On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on
exit.

- COMPLEX*16

On entry, BETA specifies the scalar beta. When BETA
is supplied as zero then Y need not be set on input.
Unchanged on exit.

- COMPLEX*16 array of dimension at least

(1+ (n-1)*abs( INCY ) ). Before entry, the
incremented array Y must contain the n element vector
y. On exit, Y is overwritten by the updated vector y.
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INCY - INTEGER.
On entry, INCY specifies the increment for the ele-
ments of Y. INCY must not be zero. Unchanged on
exit.
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(BLAS 2 zhemv)=
(let* ((one (complex 1.0 0.0)) (zero (complex 0.0 0.0)))
(declare (type (complex double-float) one) (type (complex double-float) zero))
(defun zhemv (uplo n alpha a lda x incx beta y incy)
(declare (type (simple-array (complex double-float) (*)) y x a)
(type (complex double-float) beta alpha)
(type fixnum incy incx 1lda n)
(type character uplo))
(f2c1l-lib:with-multi-array-data
((uplo character uplo-%datal uplo-Y%offset?)
(a (complex double-float) a-Ydata¥% a-%offset’)
(x (complex double-float) x-%data¥ x-%offset’,)
(y (complex double-float) y-Y%datal y-%hoffseti))
(prog ((i 0) (info 0) (ix 0) (iy 0) (j 0) (jx 0) (jy 0) (kx 0) (ky O)
(templ #C(0.0 0.0)) (temp2 #C(0.0 0.0)))
(declare (type fixnum i info ix iy j jx jy kx ky)
(type (complex double-float) templ temp2))
(setf info 0)
(cond
((and (not (char-equal uplo #\U)) (not (char-equal uplo #\L)))
(setf info 1))
((<n 0)
(setf info 2))
((< 1da (max (the fixnum 1) (the fixnum n)))
(setf info 5))
((= incx 0)
(setf info 7))
((= incy 0)
(setf info 10)))
(cond
((/= info 0)
(error
" %+ On entry to “a parameter number ~“a had an illegal value™}"
"ZHEMV" info)
(go end_label)))
(if (or (= n 0) (and (= alpha zero) (= beta one))) (go end_label))
(cond
((> incx 0)
(setf kx 1))

(t
(setf kx
(f2cl-1ib:int-sub 1
(f2cl-1ib:int-mul (f2cl-lib:int-sub n 1)
incx)))))
(cond

((> incy 0)
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(setf ky 1))

(t
(setf ky
(f2cl1-1ib:int-sub 1
(f2cl-1ib:int-mul (f2cl-lib:int-sub n 1)
incy)))))
(cond
((/= beta one)
(cond
((= incy 1)
(cond
((= beta zero)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref y-%datal, (i) ((1 %)) y-loffsetl)
zero))))
(t
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref y-%datal, (i) ((1 %)) y-loffsetl)
(* beta
(f2cl-lib:fref y-Y%data%
(1)
(1 %))
y-%hoffset%))))))))
(t
(setf iy ky)
(cond

((= beta zero)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref y-Ydata’k (iy) ((1 %)) y-%offseti)
Zero)
(setf iy (f2cl-lib:int-add iy incy)))))
(t
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)

(tagbody
(setf (f2cl-lib:fref y-Ydata), (iy) ((1 *)) y-loffset%)
(* beta
(f2cl-lib:fref y-Ydataj

(iy)
(1 %))
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y-thoffset%)))
(setf iy (f2cl-lib:int-add iy incy))))))))))
(if (= alpha zero) (go end_label))
(cond
((char-equal uplo #\U)
(cond
((and (= incx 1) (= incy 1))
(f2c1l-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf templ
(* alpha
(f2cl-lib:fref x-Y%data) (j) ((1 *)) x-Y%offset%)))
(setf temp2 zero)
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))

(i
(f2cl-1lib:int-add j (f2cl-1ib:int-sub 1)))
nil)
(tagbody
(setf (f2cl-lib:fref y-idata) (i) ((1 *)) y-%offsetl)
(+
(f2cl-1ib:fref y-%datal, (i) ((1 *)) y-loffsetl)
(* templ
(f2cl-lib:fref a-Y%data’%

i j)
((1 1da) (1 %))
a-%offset’))))
(setf temp2
(+ temp2
(*
(f2cl-1lib:dconjg
(f2cl-1lib:fref a-Ydatal
i j
((1 1da) (1 %))
a-hoffset))
(f2cl-1lib:fref x-Y%datal,
¢9)
(1 %))
x-hoffset’))))))
(setf (f2cl-lib:fref y-Ydatal (j) ((1 %)) y-Yoffsetl)
(+ (f2cl-lib:fref y-Y%datal, (j) ((1 *)) y-Yoffseti)
(* templ
(coerce (realpart
(f2cl-1lib:fref a-Y%dataj,
G »
((1 1da) (1 %))
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a-foffset’)) ’double-float))
(* alpha temp2))))))
(t
(setf jx kx)
(setf jy ky)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf templ
(* alpha
(f2cl-lib:fref x-Ydatal (jx) ((1 *)) x-%offset%)))
(setf temp2 zero)
(setf ix kx)
(setf iy ky)
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))

(>4
(f2cl-1ib:int-add j (f2cl-lib:int-sub 1)))
nil)
(tagbody
(setf (f2cl-lib:fref y-Ydatal, (iy) ((1 *)) y-loffset%)
(+
(f2cl-1lib:fref y-¥%datal, (iy) ((1 *)) y-Y%offset’)
(* templ
(f2cl-lib:fref a-Y%data%

(GRN)D)
((1 1da) (1 %))

a-Y%offseth))))
(setf temp2

(+ temp2
(*
(f2cl-1lib:dconjg
(f2cl-lib:fref a-Ydatal
G j
((1 1da) (1 %))
a-%offseth))
(f2cl-lib:fref x-Y%datal,
(ix)
(1 %))
x-%hoffset%))))
(setf ix (f2cl-lib:int-add ix incx))
(setf iy (f2cl-lib:int-add iy incy))))
(setf (f2cl-lib:fref y-idata) (jy) ((1 %)) y-loffset%)
(+ (f2cl-lib:fref y-Y%datal, (jy) ((1 *)) y-loffset¥)
(* templ
(coerce (realpart
(f2cl-lib:fref a-Y%datajl,
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G
((1 1da) (1 %))
a-foffset%)) ’double-float))
(* alpha temp2)))
(setf jx (f2cl-lib:int-add jx incx))
(setf jy (f2cl-lib:int-add jy incy)))))))
(t
(cond
((and (= incx 1) (= incy 1))
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf templ
(* alpha
(f2cl-lib:fref x-%data) (j) ((1 *)) x-%offset%)))
(setf temp2 zero)
(setf (f2cl-lib:fref y-lYdata) (j) ((1 %)) y-loffsetl)
(+ (f2c1-1ib:fref y-%datal, (j) ((1 *)) y-Yoffset’,)
(* templ
(coerce (realpart
(f2cl-lib:fref a-Y%data¥%

G
((1 1da) (1 %))
a-%offset%)) ’double-float))))

(f2cl-lib:fdo (i (f2cl-lib:int-add j 1)

(f2cl-lib:int-add i 1))
((> i n) nil)

(tagbody
(setf (f2cl-lib:fref y-Ydatal (i) ((1 *)) y-Yoffsetl)
(+
(f2cl-1lib:fref y-%datal, (i) ((1 %)) y-loffsetl)
(* templ
(f2cl-lib:fref a-Ydata%
G 3

((1 1da) (1 %))
a-%offset%))))
(setf temp2
(+ temp2
(*
(f2cl-lib:dconjg
(f2cl-1ib:fref a-Y%data
1 3
((1 1da) (1 %))
a-Yoffset®))
(f2cl-1ib:fref x-Ydatal
(1)
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(@ %))
x-hoffset’))))))
(setf (f2cl-lib:fref y-Ydatal (j) ((1 *)) y-Yoffsetl)
(+ (f2cl-lib:fref y-Y%data), (j) ((1 *)) y-Yoffsetl)
(* alpha temp2))))))
(t
(setf jx kx)
(setf jy ky)
(f2c1l-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf templ
(* alpha
(f2cl-lib:fref x-Y%data), (jx) ((1 *)) x-Yoffset%)))
(setf temp2 zero)
(setf (f2cl-lib:fref y-iYdata) (jy) ((1 %)) y-loffset%)
(+ (f2cl-lib:fref y-Y%data), (jy) ((1 *)) y-Yoffset¥)
(* templ
(coerce (realpart
(f2cl-lib:fref a-Ydataj,
G
((1 1da) (1 %))

a-%offset),)) ’double-float))))
(setf ix jx)

(setf iy jy)
(f2cl-1lib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-lib:int-add i 1))
((> 1 n) nil)
(tagbody
(setf ix (f2cl-lib:int-add ix incx))
(setf iy (f2cl-lib:int-add iy incy))
(setf (f2cl-lib:fref y-Ydatal), (iy) ((1 *)) y-Yoffset%)
(+
(f2cl-1lib:fref y-Y%data) (iy) ((1 %)) y-Y%offseth)
(* templ
(f2cl-lib:fref a-Y%datal,
(GRD)
((1 1da) (1 %))

a-%offset®))))
(setf temp2

(+ temp2
(*
(f2cl-1lib:dconjg
(f2cl-1ib:fref a-Ydatal
i
((1 1da) (1 %))
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a-%offset®))
(f2cl-1lib:fref x-%datal,

(ix)

((1 %))

x-%offset%))))))
(setf (f2cl-lib:fref y-%data¥% (jy) ((1 %)) y-Yoffsetl)

(+ (f2cl-1lib:fref y-Ydatal (jy) ((1 x)) y-%offsetl)
(* alpha temp2)))

(setf jx (f2cl-lib:int-add jx incx))
(setf jy (f2cl-lib:int-add jy incy))))))))

(return (values nil nil nil nil nil nil nil nil nil nil))))))

5.23 zher2 BLAS

(zher2.input)=

)set break resume

)sys rm -f zher2.output
)spool zher2.output
)set message test on

)set message auto off

)Jclear all

)spool
)1lisp (bye)



342

(zher2.help)=

CHAPTER 5. BLAS LEVEL 2

zher2 examples

Man Page Details

NAME

ZHER2 - perform the hermitian rank 2 operation A :=
alpha*xxxconjg( y’ ) + conjg( alpha )*y*conjg( x’ ) + A,

SYNOPSIS

SUBROUTINE ZHER2 ( UPLO, N, ALPHA, X, INCX, Y, INCY, A, LDA

)

COMPLEX*16  ALPHA

INTEGER INCX, INCY, LDA, N

CHARACTER*1 UPLO

COMPLEX*16  A( LDA, * ), X( * ), Y( * )

PURPOSE

ZHER2 performs the hermitian rank 2 operation

where alpha is a scalar, x and y are n element vectors and A
is an n by n hermitian matrix.

PARAMETERS
UPLO

— CHARACTER*1.

On entry, UPLO specifies whether the upper or lower
triangular part of the array A is to be referenced as
follows:

UPLO = U’ or ’u’ Only the upper triangular part of
A is to be referenced.

UPLO = 'L’ or ’1’ Only the lower triangular part of
A is to be referenced.

Unchanged on exit.

- INTEGER.



5.23. ZHER2 BLAS 343

ALPHA

INCX

INCY

On entry, N specifies the order of the matrix A. N
must be at least zero. Unchanged on exit.

- COMPLEX*16
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

- COMPLEX*16 array of dimension at least

(1+ (n-1)*abs( INCX ) ). Before entry, the
incremented array X must contain the n element vector
x. Unchanged on exit.

- INTEGER.
On entry, INCX specifies the increment for the

elements of X. INCX must not be zero. Unchanged on
exit.

- COMPLEX*16 array of dimension at least

(1+ (n-1)*abs( INCY ) ). Before entry, the
incremented array Y must contain the n element vector
y. Unchanged on exit.

- INTEGER.

On entry, INCY specifies the increment for the ele-
ments of Y. INCY must not be zero. Unchanged on
exit.

- COMPLEX*16 array of DIMENSION ( LDA, n ).
Before entry with UPLO = ’U’ or ’u’, the leading n
by n upper triangular part of the array A must con-
tain the upper triangular part of the hermitian
matrix and the strictly lower triangular part of A is
not referenced. On exit, the upper triangular part of
the array A is overwritten by the upper triangular
part of the updated matrix. Before entry with UPLO =
’L> or ’1’, the leading n by n lower triangular part
of the array A must contain the lower triangular part
of the hermitian matrix and the strictly upper tri-
angular part of A is not referenced. On exit, the
lower triangular part of the array A is overwritten
by the lower triangular part of the updated matrix.
Note that the imaginary parts of the diagonal ele-
ments need not be set, they are assumed to be zero,
and on exit they are set to zero.
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LDA - INTEGER.
On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. LDA must be at
least max( 1, n ). Unchanged on exit.
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(BLAS 2 zher2)=
(let* ((zero (complex 0.0 0.0)))
(declare (type (complex double-float) zero))
(defun zher2 (uplo n alpha x incx y incy a lda)
(declare (type (simple-array (complex double-float) (*)) a y x)
(type (complex double-float) alpha)
(type fixnum lda incy incx n)
(type character uplo))
(f2c1l-lib:with-multi-array-data
((uplo character uplo-%datal uplo-Y%offset?)
(x (complex double-float) x-Y%data¥% x-%offset’,)
(y (complex double-float) y-‘%data¥ y-%offset’)
(a (complex double-float) a-%datal a-%offset))
(prog ((i 0) (info 0) (ix 0) (iy 0) (j 0) (jx 0) (jy 0) (kx 0) (ky O)
(templ #C(0.0 0.0)) (temp2 #C(0.0 0.0)))
(declare (type fixnum i info ix iy j jx jy kx ky)
(type (complex double-float) templ temp2))
(setf info 0)
(cond
((and (not (char-equal uplo #\U)) (not (char-equal uplo #\L)))
(setf info 1))
((<n 0)
(setf info 2))
((= incx 0)
(setf info 5))
((= incy 0)
(setf info 7))
((< 1da (max (the fixnum 1) (the fixnum n)))
(setf info 9)))
(cond
((/= info 0)
(error
" %+ On entry to “a parameter number ~“a had an illegal value™}"
"ZHER2" info)
(go end_label)))
(if (or (= n 0) (= alpha zero)) (go end_label))
(cond
(Cor (/= incx 1) (/= incy 1))
(cond
((> incx 0)
(setf kx 1))
(t
(setf kx
(f2cl-1lib:int-sub 1
(f2c1-1lib:int-mul
(f2cl-lib:int-sub n 1)
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incx)))))

(cond
((> incy 0)
(setf ky 1))
(t
(setf ky
(f2cl1-1ib:int-sub 1

(f2c1-1ib:int-mul
(f2cl-1ib:int-sub n 1)

incy)))))
(setf jx kx)

(setf jy ky)))
(cond
((char-equal uplo #\U)
(cond
((and (= incx 1) (= incy 1))
(f2c1l-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((or (/= (f2cl-lib:fref x (j) ((1 *))) zero)
(/= (£f2cl-1ib:fref y (j) ((1 *))) zero))
(setf templ
(* alpha
(f2cl-1ib:dconjg
(f2cl-lib:fref y-Ydataj,
&)
(1 %))

y-%hoffset’))))
(setf temp2

(coerce
(f2cl-1lib:dconjg
(* alpha
(f2cl-1lib:fref x-Ydata,
)
((1 %))

x-%offseth)))
> (complex double-float)))
(f2c1-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
(> 1
(f2cl-1lib:int-add j
(f2cl-1ib:int-sub 1)))
nil)
(tagbody
(setf (f2cl-lib:fref a-Y%datal
G )
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((1 1da) (1 %))
a-foffseth)
(+
(f2cl-1ib:fref a-Y%dataj,
1 j
((1 1da) (1 %))
a-Yoffset%)
(*
(f2cl-1ib:fref x-Y%data
(1)
(1 %)

x-foffset¥)
templ)

(*
(f2cl-1ib:fref y-Ydatal
(1)
(1 =)
y-hoffset¥)
temp2)))))
(setf (f2cl-lib:fref a-%data},
G P
((1 1da) (1 *))

a-%offset%)
(coerce

(+
(coerce (realpart
(f2cl-lib:fref a-Ydataj,
G i
((1 1da) (1 %))

a-%offset?)) ’double-float)
(coerce (realpart

(+
(*
(f2cl-1ib:fref x-Ydatal,
()
(1 %))
x-%offset%)
templ)
(*
(f2cl-lib:fref y-Y%data%
()
(1 %)

y-hoffset’)
temp2))) ’double-float))

> (complex double-float))))
(t
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(setf (f2cl-1lib:fref a-Ydatal,
G P
((1 1da) (1 %))

a-%offset¥)
(coerce

(coerce (realpart

(f2cl-1ib:fref a-Jdata,
G 3
((1 1da) (1 %))
a-joffset%)) ’double-float)

> (complex double-float))))))))
(t

(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(cond
(Cor (/= (f2cl-lib:fref x (jx) ((1 *))) zero)

(/= (f2cl-lib:fref y (jy) ((1 *))) zero))
(setf templ

(* alpha
(f2cl-1ib:dconjg
(f2cl-lib:fref y-Ydataj,
Gy)
(@ %))

y-hoffset%))))
(setf temp2

(coerce
(f2cl-1lib:dconjg
(* alpha
(f2cl-1ib:fref x-%datal
(jx)
((1 %))

x-Y%offset%)))

> (complex double-float)))
(setf ix kx)

(setf iy ky)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> 1
(f2cl-1lib:int-add j
(f2cl-1ib:int-sub 1)))
nil)
(tagbody
(setf (f2cl-lib:fref a-Ydata}
CRND
((1 1da) (1 *))
a-Y%offsetl)
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(+
(f2cl-1ib:fref a-Y%datal
G
((1 1da) (1 %))
a-Y%offset?)
(*
(f2cl-1ib:fref x-Ydata,
(ix)
(1 %)
x-Y%offset%)
templ)
(*
(f2cl-lib:fref y-Y%datal
(iy)
(1 %)
y-hoffset¥)
temp2)))

(setf ix (f2cl-lib:int-add ix incx))
(setf iy (f2cl-lib:int-add iy incy))))
(setf (f2cl-lib:fref a-%data},
G P
((1 1da) (1 *))

a-%offset%)
(coerce

(+
(coerce (realpart
(f2cl-lib:fref a-Ydataj,
G i
((1 1da) (1 %))

a-%offset?)) ’double-float)
(coerce (realpart

(+
(*
(f2cl-1ib:fref x-Ydatal,
(3x)
(1 %))
x-%offset%)
templ)
(*
(f2cl-lib:fref y-Y%data%
Gy)
(1 %)

y-hoffset’)
temp2))) ’double-float))

> (complex double-float))))
(t
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(setf (f2cl-lib:fref a-Ydataj,
G »
((1 1da) (1 %))
a-%offset)
(coerce
(coerce (realpart
(f2cl-1lib:fref a-Y%datal
G
((1 1da) (1 %))
a-%offset’k)) ’double-float)
> (complex double-float)))))
(setf jx (f2cl-lib:int-add jx incx))
(setf jy (f2cl-lib:int-add jy incy)))))))
(t
(cond
((and (= incx 1) (= incy 1))
(f2c1l-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((or (/= (f2cl-lib:fref x (j) ((1 *))) zero)
(/= (£f2cl-1ib:fref y (j) ((1 *))) zero))
(setf templ
(* alpha
(f2cl-1ib:dconjg
(f2cl-lib:fref y-Ydataj,
&)
(1 %))
y-fhoffset’))))
(setf temp2

(coerce
(f2cl-1lib:dconjg
(* alpha
(f2cl-1lib:fref x-Ydatal,
G)
((1 %))

x-%offseth)))
> (complex double-float)))
(setf (f2cl-1lib:fref a-Y%data
G 3
((1 1da) (1 *))
a-Y%offset¥)
(coerce
(+
(coerce (realpart
(f2cl-1ib:fref a-Ydata
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G »
((1 1da) (1 %))

a-foffset’%)) ’double-float)
(coerce (realpart

(+
(*
(f2cl-1ib:fref x-Y%datal,
()
(1 %)
x-%offset%)
templ)
(*
(f2cl-lib:fref y-Y%data’%
()
(1 %)

y-hoffset¥)
temp2))) ’double-float))
> (complex double-float)))
(f2cl-1lib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-1lib:int-add i 1))
((> i n) nil)

(tagbody
(setf (f2cl-1ib:fref a-Y%data
(GRND)
((1 1da) (1 *))
a-Y%offsetl,)
(+
(f2cl-1ib:fref a-Ydatal,
i j)
((1 1da) (1 %))
a-Y%offset)
(*
(f2cl-1ib:fref x-%datal,
(1)
((1 %))
x-Y%offset%)
templ)
(*
(f2cl-1ib:fref y-Ydatal
(i)
((1 %))
y-hoffset%)
temp2))))))

(t
(setf (f2cl-lib:fref a-Y%datal,
G P
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((1 1da) (1 %))
a-joffset’,)
(coerce
(coerce (realpart
(f2cl-1lib:fref a-Ydatal
G i
((1 1da) (1 %))
a-%offset’%)) ’double-float)
> (complex double-float))))))))
(t
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
(> j n) nil)
(tagbody
(cond
((or (/= (f2cl-lib:fref x (jx) ((1 *))) zero)
(/= (£2cl-1lib:fref y (jy) ((1 *))) zero))
(setf templ
(* alpha
(f2cl-lib:dconjg
(f2cl-lib:fref y-Ydataj,
Gy
(@ %))
y-%hoffset’))))
(setf temp2

(coerce
(f2cl-1lib:dconjg
(* alpha
(f2cl-1ib:fref x-%datal,
(3x)
(1 %))

x-%offset)))
> (complex double-float)))
(setf (f2cl-lib:fref a-%data}
G 3
((1 1da) (1 %))
a-%offsetd)
(coerce
(+
(coerce (realpart
(f2cl-1ib:fref a-Y%dataj,
G P
((1 1da) (1 *))
a-j%offset’)) ’double-float)
(coerce (realpart
(+
(*
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(f2cl-1ib:fref x-Ydatal,

(3x)
((1 %)
x-%offset%)
templ)
(*
(f2cl-lib:fref y-%data%
Gy)
(1 %)

y-hoffset%)
temp2))) ’double-float))
> (complex double-float)))
(setf ix jx)
(setf iy jy)
(f2cl-1ib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-1ib:int-add i 1))
((> i n) nil)
(tagbody
(setf ix (f2cl-lib:int-add ix incx))
(setf iy (f2cl-lib:int-add iy incy))
(setf (f2cl-lib:fref a-Ydata¥%
(GRN)D)
((1 1da) (1 *))
a-%offset)

(+
(f2cl-1ib:fref a-Y%datal,
i j
((1 1da) (1 %))
a-hoffsetd)
(*
(f2cl-1ib:fref x-Y%data
(ix)
(1 =)
x-hoffsety)
templ)
(*
(f2cl-1ib:fref y-Y%datal
(iy)
(1 %))
y-hoffset¥)
temp2))))))
(t
(setf (f2cl-lib:fref a-%data}

G P
((1 1da) (1 %))
a-%offset%)



354 CHAPTER 5. BLAS LEVEL 2

(coerce
(coerce (realpart
(f2cl-1ib:fref a-Y%datal,
G
((1 1da) (1 %))
a-%offset’)) ’double-float)
’> (complex double-float)))))
(setf jx (f2cl-lib:int-add jx incx))
(setf jy (£f2cl-lib:int-add jy incy))))))))
end_label
(return (values nil nil nil nil nil nil nil nil nil))))))

5.24 zher BLAS

(zher.input)=
)set break resume
)sys rm -f zher.output
)spool zher.output
)set message test on
)set message auto off
)clear all

) spool
)1lisp (bye)
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(zher.help)=

zher examples

Man Page Details

NAME

ZHER - perform the hermitian rank 1 operation A :=
alpha*xxconjg( x’ ) + A,

SYNOPSIS

SUBROUTINE ZHER ( UPLO, N, ALPHA, X, INCX, A, LDA )

DOUBLE PRECISION ALPHA

INTEGER INCX, LDA, N

CHARACTER*1 UPLO

COMPLEX*16 A( LDA, * ), X( * )

PURPOSE
ZHER

performs the hermitian rank 1 operation

where alpha is a real scalar, x is an n element vector and A
is an n by n hermitian matrix.

PARAMETERS
UPLO

- CHARACTER*1.

On entry, UPLO specifies whether the upper or lower
triangular part of the array A is to be referenced as
follows:

UPLO = ’U’ or ’u’ Only the upper triangular part of
A is to be referenced.

UPLO = 'L’ or ’1’ Only the lower triangular part of
A is to be referenced.

Unchanged on exit.

- INTEGER.
On entry, N specifies the order of the matrix A. N
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ALPHA

INCX

LDA
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must be at least zero. Unchanged on exit.

- DOUBLE PRECISION.
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

- COMPLEX*16 array of dimension at least

(1+ (n-1)*abs( INCX ) ). Before entry, the
incremented array X must contain the n element vector
x. Unchanged on exit.

- INTEGER.
On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on

exit.

- COMPLEX*16 array of DIMENSION ( LDA, n ).
Before entry with UPLO = U’ or ’u’, the leading n
by n upper triangular part of the array A must con-
tain the upper triangular part of the hermitian
matrix and the strictly lower triangular part of A is
not referenced. On exit, the upper triangular part of
the array A is overwritten by the upper triangular
part of the updated matrix. Before entry with UPLO =
’L?> or ’1’, the leading n by n lower triangular part
of the array A must contain the lower triangular part
of the hermitian matrix and the strictly upper tri-
angular part of A is not referenced. On exit, the
lower triangular part of the array A is overwritten
by the lower triangular part of the updated matrix.
Note that the imaginary parts of the diagonal ele-
ments need not be set, they are assumed to be zero,
and on exit they are set to zero.

- INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. LDA must be at
least max( 1, n ). Unchanged on exit.
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(BLAS 2 zher)=
(let* ((zero (complex 0.0 0.0)))
(declare (type (complex double-float) zero))
(defun zher (uplo n alpha x incx a lda)
(declare (type (simple-array (complex double-float) (*)) a x)
(type (double-float) alpha)
(type fixnum lda incx n)
(type character uplo))
(f2c1l-lib:with-multi-array-data
((uplo character uplo-%datal uplo-Y%offset?)
(x (complex double-float) x-Y%data¥% x-%offset’,)
(a (complex double-float) a-%data), a-%offset%))
(prog ((i 0) (info 0) (ix 0) (j 0) (jx 0) (kx 0) (temp #C(0.0 0.0)))
(declare (type fixnum i info ix j jx kx)
(type (complex double-float) temp))
(setf info 0)
(cond
((and (not (char-equal uplo #\U)) (not (char-equal uplo #\L)))
(setf info 1))
((<n0)
(setf info 2))
((= incx 0)
(setf info 5))
((< 1da (max (the fixnum 1) (the fixnum n)))
(setf info 7)))
(cond
((/= info 0)
(error
" %% On entry to “a parameter number “a had an illegal value~™%"
"ZHER" info)
(go end_label)))
(if (or (= n 0) (= alpha (coerce (realpart zero) ’double-float)))
(go end_label))
(cond
((<= incx 0)
(setf kx
(f2c1l-1lib:int-sub 1
(f2cl-lib:int-mul (f2cl-lib:int-sub n 1)
incx))))
((/= incx 1)
(setf kx 1)))
(cond
((char-equal uplo #\U)
(cond
((= incx 1)
(f2c1l-1lib:fdo (j 1 (f2cl-lib:int-add j 1))



358 CHAPTER 5. BLAS LEVEL 2

(> j n) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (j) ((1 *))) zero)
(setf temp
(coerce
(* alpha
(f2cl-lib:dconjg
(f2cl-lib:fref x-Y%datal,
(3
(1 %))
x-%hoffset%)))
> (complex double-float)))
(f2c1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(i
(f2cl-1lib:int-add j
(f2cl-1lib:int-sub 1)))

nil)
(tagbody
(setf (f2cl-lib:fref a-Y%datal
1 j
((1 1da) (1 %))
a-Yoffset¥)
(+
(f2cl-1ib:fref a-Y%dataj
i j)
((1 1da) (1 =))
a-%offset)
(*
(f2cl-1ib:fref x-Y%datal,
(1)
((1 %)
x-%offset)
temp)))))
(setf (f2cl-lib:fref a-Y%datal
G P
((1 1da) (1 *))
a-Y%offset?,)
(coerce
(+

(coerce (realpart
(f2cl-1lib:fref a-Ydatal
G
((1 1da) (1 %))
a-%offset’%)) ’double-float)
(coerce (realpart
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(*
(f2cl-1ib:fref x-%datal,
&P
(1 %))

x-Yoffseth)
temp)) ’double-float))

> (complex double-float))))
(t

(setf (f2cl-lib:fref a-Y%datal,
G P
((1 1da) (1 %))

a-foffset%)
(coerce

(coerce (realpart
(f2cl-1lib:fref a-Ydatal
G 3
((1 1da) (1 %))
a-%offset’)) ’double-float)
> (complex double-float))))))))
(t
(setf jx kx)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(cond
((/= (f2cl-lib:fref x (jx) ((1 %*))) zero)
(setf temp
(coerce
(* alpha
(f2cl-lib:dconjg
(f2cl-lib:fref x-Jdatal,
(jx)
(1 =)
x-%offset%)))
> (complex double-float)))
(setf ix kx)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> 1
(f2cl-lib:int-add j
(f2cl-1ib:int-sub 1)))
nil)
(tagbody
(setf (f2cl-lib:fref a-Ydatal
a P
((1 1da) (1 *))
a-Y%offsetl,)
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(+
(f2cl-1ib:fref a-Y%datal,
G j
((1 1da) (1 %))
a-Y%offset)
(*
(f2cl-1ib:fref x-Ydatal
(ix)
(1 %))
x-%offset%)
temp)))

(setf ix (f2cl-lib:int-add ix incx))))
(setf (f2cl-lib:fref a-Y%data}
G P
((1 1da) (1 *))

a-%offset)
(coerce

(+
(coerce (realpart
(f2cl-1ib:fref a-Ydatal
G
((1 1da) (1 %))

a-%offset’)) ’double-float)
(coerce (realpart

(*

(f2cl-1lib:fref x-Y%datal,
(jx)
(1 %))

x-%offsetd)
temp)) ’double-float))
’ (complex double-float))))
(t
(setf (f2cl-lib:fref a-Ydatal,
G »
((1 1da) (1 %))
a-%offset)
(coerce
(coerce (realpart
(f2cl-1lib:fref a-¥%datal
G
((1 1da) (1 %))
a-%offset’%)) ’double-float)
> (complex double-float)))))

(setf jx (f2cl-lib:int-add jx incx)))))))
(t

(cond
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((= incx 1)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (j) ((1 *))) zero)
(setf temp
(coerce
(* alpha
(f2cl-1lib:dconjg
(f2cl-1lib:fref x-Y%datal,
(3
(@ %)
x-%hoffset%)))
> (complex double-float)))
(setf (f2cl-lib:fref a-Ydataj,
G 3
((1 1da) (1 *))
a-joffset%)
(coerce
(+
(coerce (realpart
(f2cl-lib:fref a-Y%data%
G
((1 1da) (1 %))
a-foffset’%)) ’double-float)
(coerce (realpart

(* temp
(f2cl-1ib:fref x-Ydata
()
(1 %)

x-%offset’))) ’double-float))
> (complex double-float)))
(f2cl-1ib:fdo (i (£f2cl-lib:int-add j 1)
(f2cl-1ib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref a-Y%data}
(CIND)
((1 1da) (1 *))
a-Y%offsetl,)
(+
(f2cl-1ib:fref a-Y%datal,
i i
((1 1da) (1 *))
a-Y%offset¥)
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(*

(f2cl-1ib:fref x-Ydatal
(1)
((1 %)
x-%offset%)

temp))))))
(t

(setf (f2cl-lib:fref a-Ydatal
G 3)
((1 1da) (1 %))

a-%offset)
(coerce

(coerce (realpart
(f2cl-1ib:fref a-Y%datal,

G

((1 1da) (1 %))

a-%offset’)) ’double-float)

> (complex double-float))))))))
(t

(setf jx kx)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (jx) ((1 *))) zero)
(setf temp
(coerce
(* alpha
(f2cl-lib:dconjg
(f2cl-lib:fref x-Y%datajl,
(jx)
(1 %))
x~%hoffset%)))
> (complex double-float)))
(setf (f2cl-lib:fref a-Ydatal,
G
((1 1da) (1 %))

a-%offset)
(coerce

(+
(coerce (realpart
(f2cl-1lib:fref a-Ydatal
G
((1 1da) (1 %))

a-%offset’%)) ’double-float)
(coerce (realpart
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363
(* temp
(f2cl-1ib:fref x-Ydata
(3x)
(1 %)

x-%offset’))) ’double-float))
> (complex double-float)))
(setf ix jx)
(f2cl-1ib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-1lib:int-add i 1))
((> i n) nil)
(tagbody
(setf ix (f2cl-lib:int-add ix incx))
(setf (f2cl-lib:fref a-%data}
i j)
((1 1da) (1 *))
a-%offsetd)

(+
(f2cl-1ib:fref a-Ydatal,
G
((1 1da) (1 %))
a-Y%offset?)
(*
(f2cl-1ib:fref x-Jdatal,
(ix)
(1 %)
x-Y%offset%)
temp))))))
(t
(setf (f2cl-lib:fref a-Y%data},
G P
((1 1da) (1 *))
a-%offset%)
(coerce
(coerce (realpart
(f2cl-1ib:fref a-Ydata
G P
((1 1da) (1 *))
a-j%offset’)) ’double-float)
> (complex double-float)))))
(setf jx (f2cl-lib:int-add jx incx))))))))
end_label

(return (values nil nil nil nil nil nil nil))))))
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5.25 zhpmv BLAS

(zhpmu.input)=
)set break resume
)sys rm -f zhpmv.output
)spool zhpmv.output
)set message test on
)set message auto off
Jclear all

) spool
)lisp (bye)
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(zhpmu.help)=

zhpmv examples

Man Page Details

NAME
ZHPMV - perform the matrix-vector operation y := alpha*xA*xx
+ betaxy,
SYNOPSIS
SUBROUTINE ZHPMV ( UPLO, N, ALPHA, AP, X, INCX, BETA, Y,
INCY )
COMPLEX*16  ALPHA, BETA
INTEGER INCX, INCY, N
CHARACTER*1 UPLO
COMPLEX*16  AP( * ), X( x ), Y( * )
PURPOSE
ZHPMV performs the matrix-vector operation
where alpha and beta are scalars, x and y are n element vec-
tors and A is an n by n hermitian matrix, supplied in packed
form.
PARAMETERS
UPLO - CHARACTER*1.

On entry, UPLO specifies whether the upper or lower
triangular part of the matrix A is supplied in the
packed array AP as follows:

UPLO = ’U’ or ’u’ The upper triangular part of A is
supplied in AP.

UPLO = 'L’ or 1’ The lower triangular part of A is
supplied in AP.

Unchanged on exit.
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ALPHA

AP

INCX

BETA

INCY
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- INTEGER.
On entry, N specifies the order of the matrix A. N
must be at least zero. Unchanged on exit.

- COMPLEX*16
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

- COMPLEX*16 array of DIMENSION at least

( (n*¥(n+ 1) )/2). Before entry with UPLO = ’U’
or ’u’, the array AP must contain the upper triangu-
lar part of the hermitian matrix packed sequentially,
column by column, so that AP( 1 ) contains a( 1, 1),
AP( 2 ) and AP( 3 ) contain a( 1, 2 ) and a( 2, 2 )

respectively, and so on. Before entry with UPLO =
’L?> or ’1’, the array AP must contain the lower tri-
angular part of the hermitian matrix packed sequen-
tially, column by column, so that AP( 1 ) contains a(
1, 1), AP( 2 ) and AP( 3 ) contain a( 2, 1 ) and a(
3, 1 ) respectively, and so on. Note that the ima-
ginary parts of the diagonal elements need not be set
and are assumed to be zero. Unchanged on exit.

- COMPLEX*16 array of dimension at least

(1+ (n-1)*abs( INCX ) ). Before entry, the
incremented array X must contain the n element vector
x. Unchanged on exit.

- INTEGER.

On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on
exit.

- COMPLEX*16

On entry, BETA specifies the scalar beta. When BETA
is supplied as zero then Y need not be set on input.
Unchanged on exit.

- COMPLEX*16 array of dimension at least

(1+ (n-1)*abs( INCY ) ). Before entry, the
incremented array Y must contain the n element vector
y. On exit, Y is overwritten by the updated vector y.

- INTEGER.
On entry, INCY specifies the increment for the ele-
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ments of Y. INCY must not be zero. Unchanged on
exit.
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(BLAS 2 zhpmv)=
(let* ((one (complex 1.0 0.0)) (zero (complex 0.0 0.0)))
(declare (type (complex double-float) one) (type (complex double-float) zero))
(defun zhpmv (uplo n alpha ap x incx beta y incy)
(declare (type (simple-array (complex double-float) (*)) y x ap)
(type (complex double-float) beta alpha)
(type fixnum incy incx n)
(type character uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%datal uplo-Y%offset?)
(ap (complex double-float) ap-%datal, ap-%offset?)
(x (complex double-float) x-%data¥ x-%offset’,)
(y (complex double-float) y-%datal y-%offsetl))
(prog ((1 0) (info 0) (ix 0) (iy 0) (§j 0) (jx 0) (jy 0) (k 0) (kk 0)
(kx 0) (ky 0) (templ #C(0.0 0.0)) (temp2 #C(0.0 0.0)))
(declare (type fixnum i info ix iy j jx jy k kk kx ky)
(type (complex double-float) templ temp2))
(setf info 0)
(cond
((and (not (char-equal uplo #\U)) (not (char-equal uplo #\L)))
(setf info 1))
((<n0)
(setf info 2))
((= incx 0)
(setf info 6))
((= incy 0)
(setf info 9)))
(cond
((/= info 0)
(error
" ** On entry to ~a parameter number ~a had an illegal value~™)"
"ZHPMV" info)
(go end_label)))
(if (or (= n 0) (and (= alpha zero) (= beta one))) (go end_label))
(cond
((> incx 0)
(setf kx 1))

(t
(setf kx
(f2cl-1ib:int-sub 1
(f2cl-1ib:int-mul (f2cl-lib:int-sub n 1)
incx)))))
(cond
((> incy 0)

(setf ky 1))
(t
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(setf ky
(f2cl-1ib:int-sub 1
(f2cl-1ib:int-mul (f2cl-lib:int-sub n 1)

incy)))))
(cond
((/= beta one)
(cond
((= incy 1)
(cond
((= beta zero)
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref y-%datal, (i) ((1 %)) y-loffset’)
zero))))
(t
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref y-%datal, (i) ((1 %)) y-loffset’)
(* beta
(f2cl-lib:fref y-Y%dataj,
(i)
(@ %))
y-hoffset%))))))))
(t
(setf iy ky)
(cond

((= beta zero)
(f2cl-lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref y-Ydata), (iy) ((1 *)) y-Yoffset%)
Zero)
(setf iy (f2cl-lib:int-add iy incy)))))
(t
(f2cl-lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)

(tagbody
(setf (f2cl-lib:fref y-Ydata) (iy) ((1 *)) y-loffset%)
(* beta
(f2cl-lib:fref y-Ydataj,
(iy)
(1 %))

y-hoffset)))
(setf iy (f2cl-lib:int-add iy incy))))))))))
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(if (= alpha zero) (go end_label))
(setf kk 1)

(cond

((char-equal uplo #\U)
(cond

((and (= incx 1) (= incy 1))
(f2¢1l-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)

(tagbody
(setf templ
(* alpha
(f2cl-1lib:fref x-Y%data), (j) ((1 *)) x-Yoffset’)))
(setf temp2 zero)
(setf k kk)
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
(> 1
(f2cl-1ib:int-add j (f2cl-lib:int-sub 1)))
nil)
(tagbody
(setf (f2cl-lib:fref y-%datal, (i) ((1 *)) y-offset%)
(+
(f2cl-1lib:fref y-%datal, (i) ((1 *)) y-Yoffsetl)
(* templ
(f2cl-lib:fref ap-%datal
(k)
(1 %))

ap-%offset%))))
(setf temp2

(+ temp2
(*
(f2cl-1lib:dconjg
(f2cl-lib:fref ap-%datal
(&)
((1 %))

ap-Yoffset%))
(f2cl-1lib:fref x-%datal,

(1)
(1 %))

x-%offset%))))
(setf k (f2cl-lib:int-add k 1))))

(setf (f2cl-lib:fref y-idata) (j) ((1 *)) y-Yoffsetl)

(+ (f2cl-lib:fref y-Y%data), (j) ((1 *)) y-Yoffsetl)
(* templ

(coerce (realpart
(f2cl-lib:fref ap-%datal
((£f2cl-1ib:int-sub
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(f2c1-1ib:int-add kk j)
1))
(1 %))

ap-%offset’)) ’double-float))
(* alpha temp2)))

(setf kk (f2cl-lib:int-add kk j)))))
(t

(setf jx kx)
(setf jy ky)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf templ
(* alpha
(f2cl-lib:fref x-Y%datal (jx) ((1 *)) x-%offset%)))
(setf temp2 zero)
(setf ix kx)
(setf iy ky)
(f2cl-lib:fdo (k kk (f2cl-lib:int-add k 1))

(G x
(f2cl-1ib:int-add kk
J
(f2cl-1lib:int-sub 2)))
nil)
(tagbody
(setf (f2cl-lib:fref y-idata) (iy) ((1 %)) y-loffset%)
(+
(f2cl-1lib:fref y-kdatal (iy) ((1 *)) y-%offsetl)
(* templ
(f2cl-lib:fref ap-%datal
(k)
(1 %))

ap-%offset%))))
(setf temp2

(+ temp2
(*
(f2cl-1lib:dconjg
(f2cl-1lib:fref ap-%datal
(%)
(1 %))
ap-hoffset’))
(f2cl-lib:fref x-Y%data¥
(ix)
(1 %))

x-Y%offset?))))
(setf ix (f2cl-lib:int-add ix incx))



372 CHAPTER 5. BLAS LEVEL 2

(setf iy (f2cl-lib:int-add iy incy))))
(setf (f2cl-lib:fref y-%data’ (jy) ((1 %)) y-offseth)
(+ (f2cl-1lib:fref y-Ydatal, (jy) ((1 x)) y-%offset’)
(* templ
(coerce (realpart
(f2cl-lib:fref ap-%datal
((£f2c1-1ib:int-sub
(f2cl-1lib:int-add kk j)
1))
(@ %))
ap-%offset’%)) ’double-float))
(* alpha temp2)))
(setf jx (f2cl-lib:int-add jx incx))
(setf jy (£f2cl-lib:int-add jy incy))
(setf kk (f2cl-lib:int-add kk j)))))))
(t
(cond
((and (= incx 1) (= incy 1))
(f2cl-1ib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf templ
(* alpha
(f2cl-lib:fref x-%datal, (j) ((1 *)) x-Yoffset%)))
(setf temp2 zero)
(setf (f2cl-lib:fref y-idata)k (j) ((1 *)) y-%offsetl)
(+ (f2cl-lib:fref y-Ydata), (j) ((1 *)) y-%offsetl)
(* templ
(coerce (realpart
(f2cl-lib:fref ap-%datal
(kk)
(1 %))
ap-%offset’)) ’double-float))))
(setf k (f2cl-1lib:int-add kk 1))
(f2c1-1ib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-1lib:int-add i 1))
((> i n) nil)

(tagbody
(setf (f2cl-lib:fref y-Ydata¥% (i) ((1 *)) y-%offset%)

(+

(f2cl-1lib:fref y-%datal, (i) ((1 *)) y-Yoffsetl)

(* templ

(f2cl-lib:fref ap-%datal

(%)
(@ %))

ap-%offset’))))
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(setf temp2
(+ temp2
(*
(f2cl-1lib:dconjg
(f2cl-1lib:fref ap-%datal
€9)
(@ %)
ap-foffsetl))
(f2cl-1lib:fref x-Y%datal,
¢9)
((1 %))
x-%offset%))))
(setf k (f2cl-lib:int-add k 1))))
(setf (f2cl-lib:fref y-Jdata) (j) ((1 %)) y-Yoffset))
(+ (f2cl-lib:fref y-Y%datal, (j) ((1 *)) y-Yoffsetl)
(* alpha temp2)))
(setf kk
(f2cl-1lib:int-add kk
(f2c1-1ib:int-add
(f2cl-1lib:int-sub n j)
DI
(t
(setf jx kx)
(setf jy ky)
(f2cl-lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf templ
(* alpha
(f2cl-lib:fref x-Y%datal), (jx) ((1 *)) x-Yoffset%)))
(setf temp2 zero)
(setf (f2cl-lib:fref y-Ydata) (jy) ((1 %)) y-Yoffset¥)
(+ (f2cl-lib:fref y-Y%datal, (jy) ((1 *)) y-Yoffset¥)
(* templ
(coerce (realpart
(f2cl-lib:fref ap-%datal
(kk)
(1 %))

ap-/offset’)) ’double-float))))
(setf ix jx)

(setf iy jy)
(f2cl-1ib:fdo (k (f2cl-lib:int-add kk 1)
(f2cl-1ib:int-add k 1))
(> k
(f2cl-1ib:int-add kk
n
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(f2c1l-1lib:int-sub j)))
nil)
(tagbody
(setf ix (f2cl-lib:int-add ix incx))
(setf iy (f2cl-lib:int-add iy incy))
(setf (f2cl-lib:fref y-Ydata), (iy) ((1 *)) y-loffset%)
(+
(f2cl-lib:fref y-¥%data) (iy) ((1 *)) y-offsetl)
(* templ
(f2cl-lib:fref ap-%datal
(k)
(@ %))
ap-%offset’))))
(setf temp2
(+ temp2
(*
(f2cl-lib:dconjg
(f2cl-lib:fref ap-Ydatal
(k)
((1 %))
ap-hoffseti))
(f2cl-lib:fref x-Y%data¥%
(ix)
(1 %))
x-hoffset%))))))
(setf (f2cl-lib:fref y-idata) (jy) ((1 %)) y-loffset%)
(+ (f2cl-lib:fref y-Y%datal, (jy) ((1 *)) y-Yoffset¥)
(* alpha temp2)))
(setf jx (f2cl-lib:int-add jx incx))
(setf jy (£f2cl-lib:int-add jy incy))
(setf kk
(f2cl-1ib:int-add kk
(f2cl-1ib:int-add
(f2cl-lib:int-sub n j)
133330
end_label
(return (values nil nil nil nil nil nil nil nil nil))))))
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5.26 zhpr2 BLAS

(zhpr2.input)=
)set break resume
)sys rm -f zhpr2.output
)spool zhpr2.output
)set message test on
)set message auto off
)clear all

) spool
)lisp (bye)



376 CHAPTER 5. BLAS LEVEL 2

(zhpr2.help)=

zhpr2 examples

Man Page Details

NAME
ZHPR2 - perform the hermitian rank 2 operation A :=
alpha*xxxconjg( y’ ) + conjg( alpha )*y*conjg( x’ ) + A,

SYNOPSIS
SUBROUTINE ZHPR2 ( UPLO, N, ALPHA, X, INCX, Y, INCY, AP )

COMPLEX*16  ALPHA
INTEGER INCX, INCY, N
CHARACTER*1 UPLO

COMPLEX*16  AP( * ), X( * ), Y( * )

PURPOSE
ZHPR2 performs the hermitian rank 2 operation

where alpha is a scalar, x and y are n element vectors and A
is an n by n hermitian matrix, supplied in packed form.

PARAMETERS

UPLO - CHARACTER*1.
On entry, UPLO specifies whether the upper or lower
triangular part of the matrix A is supplied in the
packed array AP as follows:
UPLO = ’U’ or ’u’ The upper triangular part of A is
supplied in AP.
UPLO = L’ or ’1’ The lower triangular part of A is
supplied in AP.
Unchanged on exit.

N - INTEGER.

On entry, N specifies the order of the matrix A. N
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ALPHA

INCX

INCY

AP

must be at least zero. Unchanged on exit.

- COMPLEX*16
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

- COMPLEX*16 array of dimension at least

(1+ (n-1)*abs( INCX ) ). Before entry, the
incremented array X must contain the n element vector
x. Unchanged on exit.

- INTEGER.
On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on

exit.

- COMPLEX*16 array of dimension at least

(1+ (n-1)*abs( INCY ) ). Before entry, the
incremented array Y must contain the n element vector
y. Unchanged on exit.

- INTEGER.

On entry, INCY specifies the increment for the ele-
ments of Y. INCY must not be zero. Unchanged on
exit.

- COMPLEX*16 array of DIMENSION at least
((n¥(n+1))/2). Before entry with UPLO = °U’
or ’u’, the array AP must contain the upper triangu-
lar part of the hermitian matrix packed sequentially,
column by column, so that AP( 1 ) contains a( 1, 1),
AP( 2 ) and AP( 3 ) contain a( 1, 2 ) and a( 2, 2 )
respectively, and so on. On exit, the array AP is
overwritten by the upper triangular part of the
updated matrix. Before entry with UPLO = °L’ or ’1’,
the array AP must contain the lower triangular part
of the hermitian matrix packed sequentially, column
by column, so that AP( 1 ) contains a( 1, 1 ), AP( 2
) and AP( 3 ) contain a( 2, 1 ) and a( 3, 1 ) respec-
tively, and so on. On exit, the array AP is overwrit-
ten by the lower triangular part of the updated
matrix. Note that the imaginary parts of the diago-
nal elements need not be set, they are assumed to be
zero, and on exit they are set to zero.
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Level 2 Blas routine.

-— Written on 22-October-1986. Jack Dongarra,
Argonne National Lab. Jeremy Du Croz, Nag Central
Office. Sven Hammarling, Nag Central Office.
Richard Hanson, Sandia National Labs.

NAME
SYNOPSIS
rou-
tine
zrotg(ca,cb,c,s)
sub-
ble
dou- complex
ca,cb,s
ble
dou- precision
c
ble
dou- precision
norm,scale
ble
dou- complex
alpha
if (cdabs(ca)
.ne.
0.0d0)
go
to
10
c =
0.0d0
s =
(1.0d0,0.040)
ca =
cb
go to
20
10 con-
tinue
scale =
cdabs(ca)
+

cdabs (cb)
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norm =
scalexdsqrt ((cdabs(ca/dcmplx(scale,0.0d0)) ) **2
+
* (cdabs (cb/dcmplx (scale,0.0d0)) ) **2)
alpha =
ca
/cdabs(ca)
c =
cdabs (ca)
/
norm
s =
alpha
*
dconjg(cb)
/
norm
ca =
alpha
*
norm
20 continue
return
end
PUR-
POSE
NAME
SYNOPSIS
rou-
tine
zscal (n,za,zx,incx)
sub-
c scales
a
vec-
tor
by
a
con-
stant.
c jack
dongarra,
3/11/78.

c modified
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to
correct
prob-
lem
with
nega-
tive
incre-
ment,
8/21/90.
ble

dou- complex
za,zx (1)

integer i,incx,ix,n

if(n.le.0)return

if(incx.eq.1)go to
20

o code
for
incre-
ment
not

F:
[=1}
[o)
3

ix

= I =

if(incx.1t.0)ix
(-

n+1)*incx

do 10

zx (ix)
za*xzx (ix)
ix =
ix
+
incx
10 con-
tinue
return
c code
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20

zx (1)

30

return
end
PUR-
POSE

for
incre-
ment
equal

381
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(BLAS 2 zhpr2)=
(let* ((zero (complex 0.0 0.0)))
(declare (type (complex double-float) zero))
(defun zhpr2 (uplo n alpha x incx y incy ap)
(declare (type (simple-array (complex double-float) (*)) ap y x)
(type (complex double-float) alpha)
(type fixnum incy incx n)
(type character uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%datal uplo-Y%offset?)
(x (complex double-float) x-%datal% x-%offset’,)
(y (complex double-float) y-%datal y-%hoffset’,)
(ap (complex double-float) ap-%datal, ap-%offset?))
(prog ((1 0) (info 0) (ix 0) (iy 0) (§j 0) (jx 0) (jy 0) (k 0) (kk 0)
(kx 0) (ky 0) (templ #C(0.0 0.0)) (temp2 #C(0.0 0.0)))
(declare (type fixnum i info ix iy j jx jy k kk kx ky)
(type (complex double-float) templ temp2))
(setf info 0)
(cond
((and (not (char-equal uplo #\U)) (not (char-equal uplo #\L)))
(setf info 1))
((<n0)
(setf info 2))
((= incx 0)
(setf info 5))
((= incy 0)
(setf info 7)))
(cond
((/= info 0)
(error
" ** On entry to ~a parameter number ~a had an illegal value~™)"
"ZHPR2" info)
(go end_label)))
(if (or (= n 0) (= alpha zero)) (go end_label))
(cond
(Cor (/= incx 1) (/= incy 1))
(cond
((> incx 0)
(setf kx 1))
(t
(setf kx
(f2c1l-1lib:int-sub 1
(f2cl-1lib:int-mul
(f2cl-1ib:int-sub n 1)
incx)))))

(cond
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((> incy 0)
(setf ky 1))
(t
(setf ky
(f2cl-lib:int-sub 1
(f2cl-1ib:int-mul
(f2cl-1lib:int-sub n 1)

incy)))))
(setf jx kx)

(setf jy ky)))
(setf kk 1)
(cond
((char-equal uplo #\U)
(cond
((and (= incx 1) (= incy 1))
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
(> j n) nil)
(tagbody
(cond
((or (/= (£f2cl-lib:fref x (j) ((1 *))) zero)

(/= (£2cl-1lib:fref y (j) ((1 *))) zero))
(setf templ

(* alpha
(f2cl-lib:dconjg
(f2cl-lib:fref y-Y%datajl,
(3
(1 %))

y-hoffset%))))
(setf temp2

(coerce
(f2c1-1ib:dconjg
(* alpha
(f2cl-1ib:fref x-Ydatal,
GD)
((1 %))

x-%offset%)))
> (complex double-float)))

(setf k kk)
(f2cl-1lib:fdo (i 1 (f2cl-1lib:int-add i 1))
(> 1
(f2c1l-1lib:int-add j
(f2cl-1lib:int-sub 1)))
nil)
(tagbody

(setf (f2cl-lib:fref ap-%datal
(k)
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(1 %))
ap-%offset%)
(+
(f2cl-lib:fref ap-¥%datal
(k)
(1 %))
ap-fhoffsety)
(*
(f2cl-1lib:fref x-Y%datal
(i
((1 %))
x-hoffsety)
templ)
(*
(f2cl-1lib:fref y-Ydatal
(i)
(1 %))
y-hoffset¥)
temp2)))

(setf k (f2cl-lib:int-add k 1))))
(setf (f2cl-lib:fref ap-%datal
((f2cl-1ib:int-sub
(f2cl-1lib:int-add kk j)

1))
(1 %))
ap-%offsetl)
(coerce
(+

(coerce (realpart
(f2cl-1lib:fref ap-%datal
((£f2cl-1ib:int-sub
(f2cl-1lib:int-add kk j)
1))
(1 %))
ap-%offset’,)) ’double-float)
(coerce (realpart

(+
(*
(f2cl-1ib:fref x-Y%datal,
(3
(1 %))
x-%offset%)
templ)
(*

(f2cl-lib:fref y-Y%data%
(3>
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(1 %))
y-hoffset¥)
temp2))) ’double-float))
’> (complex double-float))))
(t
(setf (f2cl-lib:fref ap-%datal
((f2cl-1ib:int-sub
(f2cl-1lib:int-add kk j)
1))
(@ %))
ap-offset%)
(coerce
(coerce (realpart
(f2cl-1lib:fref ap-%datal
((£f2c1l-1ib:int-sub
(f2cl-1lib:int-add kk j)
1))
(1 %))
ap-%offset’,)) ’double-float)
> (complex double-float)))))
(setf kk (f2cl-lib:int-add kk j)))))
(t
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((or (/= (f2cl-lib:fref x (jx) ((1 *))) zero)
(/= (f2cl-1lib:fref y (jy) ((1 *))) zero))
(setf templ
(* alpha
(f2cl-lib:dconjg
(f2cl-lib:fref y-Y%dataj,
Gy)
(@ %))
y-%hoffset%))))
(setf temp2

(coerce
(f2cl-1lib:dconjg
(* alpha
(f2cl-1ib:fref x-Ydatal
(jx)
(1 %)

x-hoffset¥)))
> (complex double-float)))
(setf ix kx)
(setf iy ky)



386 CHAPTER 5. BLAS LEVEL 2

(f2cl-1ib:fdo (k kk (f2cl-lib:int-add k 1))

(G k
(f2c1-1ib:int-add kk
J
(f2cl-1lib:int-sub 2)))
nil)
(tagbody
(setf (f2cl-lib:fref ap-%datal
(k)
((1 %))
ap-hoffseti)
(+
(f2cl-lib:fref ap-%datal
(k)
(1 %))
ap-%offset¥)
(*
(f2cl-lib:fref x-Y%datal
(ix)
((1 %))
x-%hoffseth)
templ)
(*
(f2cl-lib:fref y-Ydatal
(iy)
(1 %))
y-hoffset¥)
temp2)))

(setf ix (f2cl-lib:int-add ix incx))
(setf iy (f2cl-lib:int-add iy incy))))
(setf (f2cl-lib:fref ap-%datal
((£f2cl-1ib:int-sub
(f2cl-1lib:int-add kk j)

1))
((1 %))
ap-%offsetl)
(coerce
(+

(coerce (realpart
(f2cl-lib:fref ap-%datal
((£f2cl-1ib:int-sub
(f2c1l-1lib:int-add kk j)
1))
(1 %))

ap-hoffset’,)) ’double-float)
(coerce (realpart
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(+
(*
(f2cl-1ib:fref x-Y%dataj
(jx)
((1 %)
x-%offset%)
templ)
(*
(f2cl-1lib:fref y-Y%datal,
Gy
(1 %))

y-hoffset¥)
temp2))) ’double-float))
’> (complex double-float))))
(t
(setf (f2cl-lib:fref ap-%datal
((f2cl-1ib:int-sub
(f2cl-1lib:int-add kk j)
1))
(@ =)

ap-offset%)
(coerce

(coerce (realpart
(f2cl-1lib:fref ap-%datal
((£f2c1l-1ib:int-sub
(f2c1l-1lib:int-add kk j)
1))
(1 %))
ap-hoffset’,)) ’double-float)
> (complex double-float)))))
(setf jx (f2cl-lib:int-add jx incx))
(setf jy (f2cl-lib:int-add jy incy))
(setf kk (f2cl-lib:int-add kk j)))))))
(t
(cond
((and (= incx 1) (= incy 1))
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((or (/= (£f2cl-lib:fref x (j) ((1 *))) zero)
(/= (£2cl-1lib:fref y (j) ((1 *))) zero))
(setf templ
(* alpha
(f2cl-lib:dconjg
(f2cl-lib:fref y-Y%datal,
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(3
(1 %))

y-hoffset%))))
(setf temp2

(coerce
(f2cl-1lib:dconjg
(* alpha
(f2cl-1ib:fref x-%datal,
()
((1 %))

x-hoffset%)))
> (complex double-float)))

(setf (f2cl-lib:fref ap-%datal (kk) ((1 *)) ap-offset))
(coerce

(+
(coerce (realpart
(f2cl-lib:fref ap-Y%datal
(kk)
(@ %))

ap-%offset’%)) ’double-float)
(coerce (realpart

(+
(*
(f2cl-1ib:fref x-datal,
)
((1 %))
x-%offseth)
templ)
(*
(f2cl-lib:fref y-Y%datal,
()
((1 %))

y-hoffset’)
temp2))) ’double-float))
> (complex double-float)))
(setf k (f2cl-lib:int-add kk 1))
(f2c1l-1lib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-1ib:int-add i 1))
((> i n) nil)

(tagbody
(setf (f2cl-lib:fref ap-%datal
(k)
((1 %))

ap-%offsetl)
(+

(f2cl-lib:fref ap-%datal
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(%)
(@ %))
ap-%offset)
€
(f2cl-1lib:fref x-Ydatal
€9)
(@ %)
x-%hoffset¥)
templ)
(*
(f2cl-1ib:fref y-Ydatal
(i)
(1 %))
y-hoffset%)
temp2)))
(setf k (f2cl-lib:int-add k 1)))))
(t
(setf (f2cl-lib:fref ap-¥%data) (kk) ((1 *)) ap-Y%offset)
(coerce
(coerce (realpart
(f2cl-1lib:fref ap-%datal
(kk)
(1 %))
ap-ioffset%)) ’double-float)
> (complex double-float)))))
(setf kk

(f2cl-1ib:int-add
(f2cl-lib:int-sub (f2cl-lib:int-add kk n) j)
IDDDD))

(t

(f2cl-lib:fdo (j 1 (f2cl-1lib:int-add j 1))

((> j n) nil)
(tagbody
(cond
((or (/= (f2cl-lib:fref x (jx) ((1 *))) zero)

(/= (£2cl-1lib:fref y (jy) ((1 *))) zero))
(setf templ

(* alpha
(f2cl-lib:dconjg
(f2cl-lib:fref y-Y%data%
Gy)
(1 %))

y-%hoffset%))))
(setf temp2

(coerce
(f2cl-1lib:dconjg
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(* alpha
(f2cl-1ib:fref x-Ydatal,
(3x)
((1 %))

x-hoffset%)))
> (complex double-float)))

(setf (f2cl-lib:fref ap-¥%data’k (kk) ((1 *)) ap-%offset)
(coerce

(+
(coerce (realpart
(f2cl-lib:fref ap-%datal
(kk)
(1 %))

ap-%offset’,)) ’double-float)
(coerce (realpart

(+
(*
(f2cl-1ib:fref x-Ydatal,
(3x)
(1 %))
x-%offset%)
templ)
(*
(f2cl-lib:fref y-Y%data%
Gy
((1 %))

y-hoffset’)
temp2))) ’double-float))
> (complex double-float)))
(setf ix jx)
(setf iy jy)
(f2cl-1ib:fdo (k (f2cl-lib:int-add kk 1)
(f2cl-1ib:int-add k 1))

(&
(f2cl-1lib:int-add kk
n
(f2c1-1lib:int-sub j)))
nil)

(tagbody
(setf ix (f2cl-lib:int-add ix incx))
(setf iy (f2cl-lib:int-add iy incy))
(setf (f2cl-lib:fref ap-%datal
€9)
(1 %))

ap-hoffsety,)
(+



5.26. ZHPR2 BLAS 391

(f2cl-1lib:fref ap-Y%datal

(k)
((1 %)
ap-%offset)
(*
(f2cl-1ib:fref x-%data
(ix)
(1 %)
x-Y%offset%)
templ)
(*
(f2cl-1ib:fref y-Ydatal
(iy)
(1 %)
y-hoffset%)
temp2))))))
(t
(setf (f2cl-lib:fref ap-¥%data) (kk) ((1 *)) ap-Y%offset)
(coerce

(coerce (realpart
(f2cl-1lib:fref ap-%datal
(kk)
(1 %))
ap-ioffset%)) ’double-float)
> (complex double-float)))))
(setf jx (f2cl-lib:int-add jx incx))
(setf jy (f2cl-lib:int-add jy incy))
(setf kk
(f2c1-1ib:int-add
(f2cl-1lib:int-sub (f2cl-lib:int-add kk n) j)
DI
end_label

(return (values nil nil nil nil nil nil nil nil))))))
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5.27 zhpr BLAS

(zhpr.input)=
)set break resume
)sys rm -f zhpr.output
)spool zhpr.output
)set message test on
)set message auto off
Jclear all

) spool
)lisp (bye)
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(zhpr.help)=

zhpr examples

Man Page Details

NAME
ZHPR - perform the hermitian rank 1 operation A :=
alpha*xxconjg( x’ ) + A,

SYNOPSIS
SUBROUTINE ZHPR ( UPLO, N, ALPHA, X, INCX, AP )

DOUBLE PRECISION ALPHA
INTEGER INCX, N
CHARACTER*1 UPLO

COMPLEX*16 AP( * ), X( * )

PURPOSE
ZHPR performs the hermitian rank 1 operation

where alpha is a real scalar, x is an n element vector and A
is an n by n hermitian matrix, supplied in packed form.

PARAMETERS

UPLO - CHARACTER*1.
On entry, UPLO specifies whether the upper or lower
triangular part of the matrix A is supplied in the
packed array AP as follows:
UPLO = ’U’ or ’u’ The upper triangular part of A is
supplied in AP.
UPLO = 'L’ or ’1’ The lower triangular part of A is
supplied in AP.
Unchanged on exit.

N - INTEGER.

On entry, N specifies the order of the matrix A. N
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ALPHA

INCX

AP
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must be at least zero. Unchanged on exit.

- DOUBLE PRECISION.
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

- COMPLEX*16 array of dimension at least

(1+ (n-1)*abs( INCX ) ). Before entry, the
incremented array X must contain the n element vector
x. Unchanged on exit.

- INTEGER.
On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on

exit.

- COMPLEX*16 array of DIMENSION at least
((n¥(n+1))/2). Before entry with UPLO = °U’
or ’u’, the array AP must contain the upper triangu-
lar part of the hermitian matrix packed sequentially,
column by column, so that AP( 1 ) contains a( 1, 1 ),
AP( 2 ) and AP( 3 ) contain a( 1, 2 ) and a( 2, 2 )
respectively, and so on. On exit, the array AP is
overwritten by the upper triangular part of the
updated matrix. Before entry with UPLO = ’L’ or ’1’,
the array AP must contain the lower triangular part
of the hermitian matrix packed sequentially, column
by column, so that AP( 1 ) contains a( 1, 1 ), AP( 2
) and AP( 3 ) contain a( 2, 1 ) and a( 3, 1 ) respec-
tively, and so on. On exit, the array AP is overwrit-
ten by the lower triangular part of the updated
matrix. Note that the imaginary parts of the diago-
nal elements need not be set, they are assumed to be
zero, and on exit they are set to zero.
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(BLAS 2 zhpr)=
(let* ((zero (complex 0.0 0.0)))
(declare (type (complex double-float) zero))
(defun zhpr (uplo n alpha x incx ap)
(declare (type (simple-array (complex double-float) (*)) ap x)
(type (double-float) alpha)
(type fixnum incx n)
(type character uplo))
(f2c1l-lib:with-multi-array-data
((uplo character uplo-%datal uplo-Y%offset?)
(x (complex double-float) x-Y%data¥% x-%offset’,)
(ap (complex double-float) ap-‘data’, ap-%offset%))
(prog ((i 0) (info 0) (ix 0) (j 0) (jx 0) (k 0) (kk 0) (kx 0)
(temp #C(0.0 0.0)))
(declare (type fixnum i info ix j jx k kk kx)
(type (complex double-float) temp))
(setf info 0)
(cond
((and (not (char-equal uplo #\U)) (not (char-equal uplo #\L)))
(setf info 1))
((<n 0)
(setf info 2))
((= incx 0)
(setf info 5)))
(cond
((/= info 0)
(error
" %+ On entry to “a parameter number ~“a had an illegal value™}"
"ZHPR" info)
(go end_label)))
(if (or (= n 0) (= alpha (coerce (realpart zero) ’double-float)))
(go end_label))
(cond
((<= incx 0)
(setf kx
(f2c1-1lib:int-sub 1
(f2cl-lib:int-mul (£f2cl-lib:int-sub n 1)
incx))))
((/= incx 1)
(setf kx 1)))
(setf kk 1)
(cond
((char-equal uplo #\U)
(cond
((= incx 1)
(f2c1l-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
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(> j n) nil)

(tagbody
(cond
((/= (f2cl-lib:fref x (j) ((1 *))) zero)
(setf temp
(coerce
(* alpha
(f2cl-lib:dconjg
(f2cl-lib:fref x-Y%datal,
(3
(1 %))
x-%hoffset%)))
> (complex double-float)))
(setf k kk)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(i
(f2c1-1ib:int-add j
(f2cl-lib:int-sub 1)))
nil)
(tagbody
(setf (f2cl-lib:fref ap-%datal
€9)
(@ %)
ap-hoffsety)
(+
(f2cl-lib:fref ap-%datal
(k)
(@ %))
ap-hoffset’,)
(*
(f2cl-lib:fref x-Jdatal
(i)
(1 %))
x-%offset¥)
temp)))

(setf k (f2cl-lib:int-add k 1))))
(setf (f2cl-lib:fref ap-%datal

((f2c1-1ib:int-sub
(f2cl-lib:int-add kk j)

1))
(1 %))
ap-%offseti)
(coerce
(+

(coerce (realpart
(f2cl-1lib:fref ap-%datal
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((f2cl-1ib:int-sub
(f2cl-1lib:int-add kk j)
1))
((1 %))
ap-%offset’%)) ’double-float)
(coerce (realpart

(*

(f2cl-1lib:fref x-%datal
(4
(1 %))

x-%offseth)
temp)) ’double-float))
> (complex double-float))))
(t
(setf (f2cl-lib:fref ap-%datal
((£f2cl-1ib:int-sub
(f2cl-1ib:int-add kk j)
)
(@ =)
ap-offset%)
(coerce
(coerce (realpart
(f2cl-1lib:fref ap-Ydatal
((£f2c1l-1ib:int-sub
(f2cl-1lib:int-add kk j)
1))
(@ =)
ap-%offset’,)) ’double-float)
> (complex double-float)))))
(setf kk (f2cl-lib:int-add kk j)))))
(t
(setf jx kx)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (jx) ((1 %*))) zero)
(setf temp
(coerce
(* alpha
(f2cl-lib:dconjg
(f2cl-lib:fref x-Y%data¥
(jx)
(1 %))
x-%hoffset%)))
> (complex double-float)))
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(setf ix kx)
(f2cl-1ib:fdo (k kk (f2cl-lib:int-add k 1))

(G k
(f2c1l-1lib:int-add kk
J
(f2cl-1lib:int-sub 2)))
nil)
(tagbody
(setf (f2cl-lib:fref ap-%datal
(k)
((1 %))
ap-%offsetl)
(+
(f2cl-lib:fref ap-%datal
(k)
(1 %))
ap-%offset¥)
(*
(f2cl-lib:fref x-Jdatal
(ix)
(1 %))
x-%hoffseth)
temp)))

(setf ix (f2cl-lib:int-add ix incx))))
(setf (f2cl-lib:fref ap-%datal

((£f2c1l-1ib:int-sub
(f2cl-1lib:int-add kk j)

1))
(1 %))
ap-%offsetl)
(coerce
(+

(coerce (realpart
(f2cl-lib:fref ap-%datal,
((£f2c1l-1ib:int-sub
(f2cl-1lib:int-add kk j)
1))
(@ =)

ap-%offset’)) ’double-float)
(coerce (realpart

(*

(f2cl-1lib:fref x-Y%datal,
(jx)
(1 %))

x-%offsetd)
temp)) ’double-float))
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> (complex double-float))))
(t
(setf (f2cl-lib:fref ap-Y%datal
((£2cl-1ib:int-sub
(f2cl-1lib:int-add kk j)
1))
(1 %))
ap-%offsety,)
(coerce
(coerce (realpart
(f2cl-1lib:fref ap-%datal
((f2cl-1ib:int-sub
(f2cl-lib:int-add kk j)
1))
(@ =)
ap-%offset’,)) ’double-float)
> (complex double-float)))))
(setf jx (f2cl-lib:int-add jx incx))
(setf kk (f2cl-lib:int-add kk j)))))))
(t
(cond
((= incx 1)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (j) ((1 *))) zero)
(setf temp
(coerce
(* alpha
(f2cl-lib:dconjg
(f2cl-lib:fref x-Y%data¥%
(3
(@ %)
x-%hoffset%)))
> (complex double-float)))
(setf (f2cl-lib:fref ap-%datal (kk) ((1 %)) ap-offsetl)
(coerce
(+
(coerce (realpart
(f2cl-lib:fref ap-%datal
(kk)
(@ %))
ap-%offset’%)) ’double-float)
(coerce (realpart
(* temp
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(f2cl-1ib:fref x-Y%data’
)
(1 %))

x-%hoffset%))) ’double-float))
> (complex double-float)))

(setf k (f2cl-lib:int-add kk 1))
(f2cl-1ib:fdo (i (f2cl-lib:int-add j 1)
(f2c1-1lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref ap-%datal
(k)
(1 %))
ap-%offset)
(+
(f2cl-lib:fref ap-%datal
(%)
(@ %))
ap-joffset¥)
(*
(f2cl-lib:fref x-Jdatal
€9)
(@ %)
x-jhoffset%)
temp)))
(setf k (f2cl-lib:int-add k 1)))))
(t
(setf (f2cl-lib:fref ap-%datal’ (kk) ((1 %)) ap-offsetl)
(coerce
(coerce (realpart
(f2cl-lib:fref ap-%datal
(kk)
(1 %))
ap-foffset’)) ’double-float)

> (complex double-float)))))
(setf kk

(f2cl-1ib:int-add
(f2cl-1ib:int-sub (f2cl-lib:int-add kk n) j)

1))
(t

(setf jx kx)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond

((/= (f2cl-lib:fref x (jx) ((1 *))) zero)
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(setf temp
(coerce
(* alpha
(f2cl-1lib:dconjg
(f2cl-lib:fref x-Jdatal,
(jx)
(1 %))

x-hoffset’)))
> (complex double-float)))

(setf (f2cl-lib:fref ap-%datal (kk) ((1 *)) ap-offsetl)
(coerce

(+
(coerce (realpart
(f2cl-lib:fref ap-%datal
(kk)
(@ %))

ap-%offset’%)) ’double-float)
(coerce (realpart

(* temp
(f2cl-1ib:fref x-Ydata
(jx)
(1 %)

x-%offset%))) ’double-float))
> (complex double-float)))
(setf ix jx)
(f2c1l-1ib:fdo (k (f2cl-lib:int-add kk 1)
(f2cl-1ib:int-add k 1))
(> k
(f2cl-1lib:int-add kk
n
(f2cl-1lib:int-sub j)))
nil)
(tagbody
(setf ix (f2cl-lib:int-add ix incx))
(setf (f2cl-lib:fref ap-Ydatal

(k)
(1 %))
ap-%hoffseti)
(+
(f2cl-lib:fref ap-%datal
(k)
(1 %))
ap-%offset)
(%

(f2cl-1ib:fref x-%datal,
(ix)
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(1 %))
x-hoffsetd)
temp))))))
(t
(setf (f2cl-lib:fref ap-%datal (kk) ((1 %)) ap-offsetl)
(coerce

(coerce (realpart
(f2cl-lib:fref ap-%datal
(kk)
((1 %))
ap-hoffset’,)) ’double-float)
> (complex double-float)))))
(setf jx (f2cl-lib:int-add jx incx))
(setf kk
(f2cl-1ib:int-add
(f2cl-1ib:int-sub (f2cl-lib:int-add kk n) j)
DI
end_label
(return (values nil nil nil nil nil nil))))))

5.28 ztbmv BLAS

(ztbmu.input)=
)set break resume
)sys rm -f ztbmv.output
)spool ztbmv.output
)set message test on
)set message auto off
)clear all

) spool
)lisp (bye)
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(ztbmu.help)=

ztbmv examples

Man Page Details

NAME
ZTBMV - perform one of the matrix-vector operations x :=
Axx, or x := A’*x, or x := conjg( A’ )*x,
SYNOPSIS
SUBROUTINE ZTBMV ( UPLO, TRANS, DIAG, N, K, A, LDA, X, INCX
)
INTEGER INCX, K, LDA, N
CHARACTER*1 DIAG, TRANS, UPLO
COMPLEX*16  A( LDA, * ), X( * )
PURPOSE
ZTBMV performs one of the matrix-vector operations
where x is an n element vector and A is an n by n unit, or
non-unit, upper or lower triangular band matrix, with ( k +
1 ) diagonals.
PARAMETERS

UPLO - CHARACTER*1.
On entry, UPLO specifies whether the matrix is an
upper or lower triangular matrix as follows:

UPLO

’U’ or ’uw’ A is an upper triangular matrix.

UPLO

’L? or ’1° A is a lower triangular matrix.

Unchanged on exit.

TRANS - CHARACTER*1.
On entry, TRANS specifies the operation to be per-
formed as follows:

TRANS = ’N’ or ’n’ X := A*x.
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DIAG
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TRANS = ’T’ or ’t’ X = A7*x.

TRANS

’C? or ’c’ x := conjg( A’ )*x.

Unchanged on exit.
- CHARACTER*1.

On entry, DIAG specifies whether or not A is unit
triangular as follows:

DIAG = ’U’ or ’u’ A is assumed to be unit triangu-
lar.

DIAG = ’N’ or ’n’ A is not assumed to be unit tri-
angular.

Unchanged on exit.

- INTEGER.
On entry, N specifies the order of the matrix A. N
must be at least zero. Unchanged on exit.

- INTEGER.

On entry with UPLO = ’U’ or ’u’, K specifies the
number of super-diagonals of the matrix A. O0On entry
with UPLO = ’L’ or ’1’, K specifies the number of
sub-diagonals of the matrix A. K must satisfy O
.le. K. Unchanged on exit.

- COMPLEX*16 array of DIMENSION ( LDA, n ).
Before entry with UPLO = U’ or ’u’, the leading ( k
+ 1 ) by n part of the array A must contain the upper
triangular band part of the matrix of coefficients,
supplied column by column, with the leading diagonal
of the matrix in row ( k + 1 ) of the array, the
first super-diagonal starting at position 2 in row k,
and so on. The top left k by k triangle of the array
A is not referenced. The following program segment
will transfer an upper triangular band matrix from
conventional full matrix storage to band storage:

DO 20, J=1, NM=K+1-JD0 10, I = MAX( 1, J -
K), JACM+ I, J) =matrix( I, J ) 10 CONTINUE
20 CONTINUE
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LDA

INCX

Before entry with UPLO = 'L’ or ’1’, the leading ( k
+ 1 ) by n part of the array A must contain the lower
triangular band part of the matrix of coefficients,
supplied column by column, with the leading diagonal
of the matrix in row 1 of the array, the first sub-
diagonal starting at position 1 in row 2, and so on.
The bottom right k by k triangle of the array A is
not referenced. The following program segment will
transfer a lower triangular band matrix from conven-
tional full matrix storage to band storage:

DO 20, J =1,
) ACM+1I,J
CONTINUE

NM=1-JD010, I =J, MINCN, J + K
) = matrix( I, J ) 10 CONTINUE 20

Note that when DIAG = ’U’ or ’u’ the elements of the
array A corresponding to the diagonal elements of the
matrix are not referenced, but are assumed to be
unity. Unchanged on exit.

- INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. LDA must be at
least ( k + 1 ). Unchanged on exit.

- COMPLEX*16 array of dimension at least

(1+ (n-1)*abs( INCX ) ). Before entry, the
incremented array X must contain the n element vector
x. On exit, X is overwritten with the transformed
vector x.

- INTEGER.

On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on
exit.
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(BLAS 2 ztbmv)=
(let* ((zero (complex 0.0 0.0)))
(declare (type (complex double-float) zero))
(defun ztbmv (uplo trans diag n k a lda x incx)
(declare (type (simple-array (complex double-float) (%)) x a)
(type fixnum incx lda k n)
(type character diag trans uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%datal, uplo-Y%offset?)
(trans character trans-Ydata), trans-%offset)
(diag character diag-%datal, diag-%offset¥)
(a (complex double-float) a-%data} a-%offset’,)
(x (complex double-float) x-%datal, x-%offset%))
(prog ((noconj nil) (nounit nil) (i 0) (info 0) (ix 0) (j 0) (jx O)
(kplusl 0) (kx 0) (1 0) (temp #C(0.0 0.0)))
(declare (type (member t nil) noconj nounit)
(type fixnum i info ix j jx kplusl kx 1)
(type (complex double-float) temp))
(setf info 0)
(cond
((and (not (char-equal uplo #\U)) (not (char-equal uplo #\L)))
(setf info 1))
((and (not (char-equal trans #\N))
(not (char-equal trans #\T))
(not (char-equal trans #\C)))
(setf info 2))
((and (not (char-equal diag #\U)) (not (char-equal diag #\N)))
(setf info 3))
((<n0)
(setf info 4))
((< k 0)
(setf info 5))
((< 1lda (f2cl-lib:int-add k 1))
(setf info 7))
((= incx 0)
(setf info 9)))
(cond
((/= info 0)
(error
" %% On entry to “a parameter number “a had an illegal value~™%"
"ZTBMV" info)
(go end_label)))
(if (= n 0) (go end_label))
(setf noconj (char-equal trans #\T))
(setf nounit (char-equal diag #\N))
(cond
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((<= incx 0)
(setf kx

(f2cl-1ib:int-sub 1

(f2cl-1ib:int-mul (f2cl-1lib:int-sub n 1)
incx))))
((/= incx 1)
(setf kx 1)))
(cond

((char-equal trans #\N)
(cond
((char-equal uplo #\U)

(setf kplusl (f2cl-lib:int-add k 1))
(cond

((= incx 1)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(cond

((/= (f2cl-lib:fref x (j) ((1 *))) zero)
(setf temp

(f2cl-lib:fref x-Ydatal (j) ((1 *)) x-Yoffseth))
(setf 1 (f2cl-lib:int-sub kplusl j))
(f2cl-1lib:fdo (i

(max (the fixnum 1)
(the fixnum
(f2cl-1lib:int-add j
(f2cl-1ib:int-sub

k))))
(f2cl-1ib:int-add i 1))
(> i

(f2cl-1lib:int-add j

(f2c1l-1ib:int-sub

DN
nil)
(tagbody
(setf (f2cl-lib:fref x-Jdata¥
(1)
((1 %))
x-hoffsetd)
(+
(f2cl-1ib:fref x-%dataj,
(1)
((1 %))
x-%offseth)
(* temp

(f2cl-1ib:fref a-%data¥,
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((f2cl-1ib:int-add 1 i)
j)

((1 1da) (1 %))
a-%offset%))))))

(if nounit
(setf (f2cl-lib:fref x-%datal

(3
(1 %))
x-%offset)
(*
(f2cl-1ib:fref x-%datal
@D
((1 %))

x-%offset¥)
(f2cl-1ib:fref a-%data,

(kplusl j)

((1 1da) (1 %))

a-hoffset’)))))))))
(t

(setf jx kx)
(f2c1l-1ib:fdo (j 1 (£f2cl-1lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (jx) ((1 *))) zero)
(setf temp
(f2cl-lib:fref x-Y%data%
(3jx)
(1 %))

x-Y%offset?))
(setf ix kx)

(setf 1 (f2cl-lib:int-sub kplusl j))
(f2cl-1ib:fdo (i
(max (the fixnum 1)
(the fixnum
(f2c1l-1lib:int-add j
(f2cl1-1ib:int-
k))))
(f2cl-1ib:int-add i 1))
(> i
(f2cl-1lib:int-add j
(f2cl-1ib:int-sub
DN
nil)
(tagbody
(setf (f2cl-lib:fref x-Ydatay
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(ix)
(1 %))
x-Y%offset%)
(+
(f2cl-1ib:fref x-%dataj
(ix)
(1 %))
x-%offset?)
(* temp

(f2cl-1ib:fref a-Y%data
((f2cl-1lib:int-add 1 i)
j)
((1 1da) (1 %))

a-Yoffset%))))
(setf ix (f2cl-lib:int-add ix incx))))
(if nounit

(setf (f2cl-lib:fref x-%datal

(3x)
(1 %))
x-%offset%)
(*
(f2cl-1ib:fref x-%data
(3x)
(1 =*))

x-%offset%)
(f2cl-lib:fref a-%datal,
(kplusl j)
((1 1da) (1 %))
a-%offset’%))))))
(setf jx (f2cl-lib:int-add jx incx))

(if (> j k) (setf kx (f2cl-lib:int-add kx incx))))))))
(t

(cond
((= incx 1)
(f2cl-lib:fdo (j n (f2cl-lib:int-add j (f2cl-lib:int-sub 1)))
((> j 1) nil)
(tagbody
(cond

((/= (f2cl-1lib:fref x (j) ((1 *))) zero)
(setf temp

(f2cl-lib:fref x-Y%data¥% (j) ((1 *)) x-Y%offset%))
(setf 1 (f2cl-lib:int-sub 1 j))
(f2cl-1lib:fdo (4
(min (the fixnum n)
(the fixnum
(f2cl-1lib:int-add j k)))
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(f2cl-1ib:int-add i
(f2cl-1ib:int-sub 1)))
((> i (f2cl-lib:int-add j 1)) nil)

(tagbody
(setf (f2cl-lib:fref x-Jdata
(1
(1 %))
x-hoffsetd)
(+
(f2cl-1ib:fref x-%data
(1)
(1 %))

x-%offset?)
(* temp
(f2cl-1ib:fref a-Y%datal,
((f2cl-1lib:int-add 1 i)
j)
((1 1da) (1 %))
a-%hoffset%))))))

(if nounit
(setf (f2cl-lib:fref x-%datal

()
(1 %))
x-%offset)
(*
(f2cl-1ib:fref x-%data,
@D
(1 %))

x-%offset?)
(f2cl-1ib:fref a-%data,

1 3)

((1 1da) (1 *))

a-%offset%)))))))))
(t

(setf kx
(f2cl-lib:int-add kx
(f2cl-lib:int-mul
(f2cl-lib:int-sub n 1)
incx)))
(setf jx kx)
(f2c1l-1ib:fdo (j n (f2cl-lib:int-add j (£2cl-lib:int-sub 1)))
(> j 1) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (jx) ((1 *))) zero)
(setf temp



5.28. ZTBMYV BLAS 411

(f2cl-1ib:fref x-Ydata’,
(3x)
(1 %))

x-Yoffseth))
(setf ix kx)

(setf 1 (f2cl-lib:int-sub 1 j))
(f2cl-1ib:fdo (i

(min (the fixnum n)

(the fixnum
(f2cl-1lib:int-add j k)))
(f2cl-1ib:int-add i
(f2cl-1ib:int-sub 1)))

((> i (f2cl-lib:int-add j 1)) nil)

(tagbody
(setf (f2cl-lib:fref x-Jdata¥
(ix)
(1 =)
x-%offset)
(+
(f2cl-1ib:fref x-%dataj,
(ix)
(1 %))
x-hoffset),)
(* temp

(f2cl-1ib:fref a-Ydata
((f2cl-1lib:int-add 1 i)
j)
((1 1da) (1 %))

a-Yoffset%))))
(setf ix (f2cl-lib:int-sub ix incx))))
(if nounit

(setf (f2cl-lib:fref x-Y%datal

(jx)
(1 %))
x-hoffsetl)
(*
(f2cl-1ib:fref x-%dataj,
(3jx)
(1 =*))

x-%offset?)
(f2cl-1ib:fref a-%dataj,

1 3)

((1 1da) (1 *))

a-hoffset%))))))
(setf jx (f2cl-lib:int-sub jx incx))

(if (>= (f2cl-lib:int-sub n j) k)
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(setf kx (f2cl-lib:int-sub kx incx))))))))))
(t

(cond

((char-equal uplo #\U)
(setf kplusl (f2cl-lib:int-add k 1))
(cond

((= incx 1)

(f2cl-1lib:fdo (j n (£f2cl-1lib:int-add j (f2cl-lib:int-sub 1)))

(> j 1) nil)
(tagbody
(setf temp

(f2cl-lib:fref x-Ydata), (j) ((1 *)) x-Yoffsetl))
(setf 1 (f2cl-1lib:int-sub kplusl j))

(cond
(noconj
(if nounit
(setf temp
(* temp
(f2cl-1ib:fref a-Y%dataj

(kplusl j)
((1 1da) (1 %))
a-Y%offseth))))
(f2cl-1ib:fdo (i
(f2cl-lib:int-add j
(f2cl-1ib:int-sub 1))
(f2cl-1ib:int-add i
(f2c1-1ib:int-sub 1)))
(> i
(max (the fixnum 1)
(the fixnum
(f2cl-lib:int-add j

(f2c1-1ib:i
k)))))
nil)
(tagbody
(setf temp
(+ temp
(*

(f2cl-1ib:fref a-Ydatal
((f2cl-1ib:int-add 1 i)
j)
((1 1da) (1 %))
a-Y%offset?)
(f2cl-1ib:fref x-%datal,
(1)
((1 %))
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x-%offset%)))))))
(t

(if nounit
(setf temp
(* temp
(f2cl-1lib:dconjg
(f2cl-lib:fref a-Y%datal
(kplusl j)
((1 1da) (1 %))

a-%offset%)))))
(f2cl-1ib:fdo (i

(f2cl-1ib:int-add j

(f2cl-1ib:int-sub 1))
(f2cl-1ib:int-add i

(f2cl-1lib:int-sub 1)))
(> 1

(max (the fixnum 1)
(the fixnum
(f2cl-lib:int-add j
(f2cl-1ib:int-sub

k)))))
nil)
(tagbody
(setf temp
(+ temp
(*

(f2cl-1ib:dconjg
(f2cl-1ib:fref a-%data
((f2cl-1ib:int-add 1 i)
j)
((1 1da) (1 *))
a-Y%offset%))
(f2cl-1ib:fref x-%datal
(1)
((1 %))

x-%hoffset’))))))))
(setf (f2cl-lib:fref x-%datal, (j) ((1 *)) x-Yoffset’)

temp))))
(t

(setf kx
(f2cl-1ib:int-add kx
(f2c1-1ib:int-mul
(f2cl-1ib:int-sub n 1)

incx)))
(setf jx kx)

(f2cl-lib:fdo (j n (f2cl-lib:int-add j (f2cl-lib:int-sub 1)))
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(> j 1) nil)
(tagbody
(setf temp
(f2cl-lib:fref x-Y%datal, (jx) ((1 *)) x-Yoffset%))
(setf kx (f2cl-lib:int-sub kx incx))
(setf ix kx)
(setf 1 (f2cl-1lib:int-sub kplusl j))

(cond
(noconj
(if nounit
(setf temp
(* temp
(f2cl-1lib:fref a-%datal,
(kplusl j)

((1 1da) (1 %))
a-Y%offseth))))
(f2cl-1ib:fdo (i
(f2cl-1lib:int-add j
(f2cl-1ib:int-sub 1))
(f2cl-1ib:int-add i
(f2c1l-1ib:int-sub 1)))
(> 1
(max (the fixnum 1)
(the fixnum
(f2cl-1lib:int-add j

(f2c1-1ib:i
k)))))
nil)
(tagbody
(setf temp
(+ temp
(*

(f2cl-1ib:fref a-%datal,
((f2cl-1ib:int-add 1 i)
j)
((1 1da) (1 %))
a-Y%offset¥)
(f2cl-1ib:fref x-%datal,
(ix)
(1 %))
x-%hoffset%))))
(setf ix (f2cl-lib:int-sub ix incx)))))
(t
(if nounit
(setf temp
(* temp
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(f2cl-1lib:dconjg

(f2cl-1ib:fref a-Ydata
(kplusl j)
((1 1da) (1 %))

a-%offset%)))))
(f2cl-1ib:fdo (i

(f2cl-lib:int-add j
(f2cl-1ib:int-sub 1))

(f2cl-1ib:int-add i
(f2cl-1ib:int-sub 1)))

(> 1
(max (the fixnum 1)
(the fixnum
(f2c1l-1lib:int-add j
(f2cl-1ib:int-sub

k)))))
nil)
(tagbody
(setf temp
(+ temp
(*

(f2cl-1ib:dconjg
(f2cl-lib:fref a-Ydata%
((f2cl-1ib:int-add 1 i)
hD;
((1 1da) (1 %))
a-Yoffset%))
(f2cl-1ib:fref x-Y%datal
(ix)
((1 %))
x-%hoffset%))))
(setf ix (f2cl-lib:int-sub ix incx))))))
(setf (f2cl-lib:fref x-Ydata), (jx) ((1 *)) x-Yoffset%)
temp)
(setf jx (f2cl-lib:int-sub jx incx)))))))
(t
(cond
((= incx 1)
(f2c1l-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf temp
(f2cl-lib:fref x-Ydatal% (j) ((1 *)) x-Yoffset))
(setf 1 (f2cl-lib:int-sub 1 j))
(cond
(noconj
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(if nounit
(setf temp
(* temp
(f2cl-1ib:fref a-%dataj
1
((1 1da) (1 =))
a-joffset%))))
(f2cl-1lib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-lib:int-add i 1))
(> 1
(min (the fixnum n)
(the fixnum
(f2cl-lib:int-add j k))))

nil)
(tagbody
(setf temp
(+ temp
(*
(f2cl-1ib:fref a-Y%datal
((f2cl-1lib:int-add 1 i)
j)
((1 1da) (1 %))
a-Yoffset%)
(f2cl-1ib:fref x-Ydatal
(1)
((1 %)
x-%hoffset%)))))))
(t
(if nounit
(setf temp

(* temp
(f2cl-1lib:dconjg
(f2cl-1ib:fref a-%datal,
1 3
((1 1da) (1 %))
a-%offset%)))))
(f2cl-1lib:fdo (i (f2cl-1lib:int-add j 1)
(f2cl-1lib:int-add i 1))
(> 1
(min (the fixnum n)
(the fixnum
(f2cl-lib:int-add j k))))
nil)
(tagbody
(setf temp
(+ temp
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(*
(f2cl-1lib:dconjg
(f2cl-lib:fref a-Ydatal,
((f2cl-1ib:int-add 1 i)
j)
((1 1da) (1 *))
a-%offset))
(f2cl-1ib:fref x-Ydatal,
(1)
(@ %))
x-%hoffset%))))))))
(setf (f2cl-lib:fref x-%datal, (j) ((1 %)) x-offset’)
temp))))
(t
(setf jx kx)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf temp
(f2cl-lib:fref x-%datal, (jx) ((1 *)) x-Y%offset%))
(setf kx (f2cl-lib:int-add kx incx))
(setf ix kx)
(setf 1 (f2cl-lib:int-sub 1 j))

(cond
(noconj
(if nounit
(setf temp
(* temp
(f2cl-1ib:fref a-Ydatal

1 3

((1 1da) (1 %))

a-Yoffseth))))

(f2c1l-1lib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-1ib:int-add i 1))
(> i
(min (the fixnum n)
(the fixnum
(f2cl-1lib:int-add j k))))

nil)
(tagbody
(setf temp
(+ temp
(*

(f2cl-1lib:fref a-%datal
((f2cl-1lib:int-add 1 i)
j)
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end_label
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((1 1da) (1 %))
a-hoffsetl)
(f2cl-1ib:fref x-Y%datal
(ix)
(1 %)
x-%hoffset%))))
(setf ix (f2cl-lib:int-add ix incx)))))
(t
(if nounit
(setf temp
(* temp
(f2cl-lib:dconjg
(f2cl-1ib:fref a-Y%datal
1 3
((1 1da) (1 %))
a-%offset%)))))
(f2c1l-1lib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-1ib:int-add i 1))
(OG> i
(min (the fixnum n)
(the fixnum
(f2cl-lib:int-add j k))))

nil)
(tagbody
(setf temp
(+ temp
(*

(f2cl-1lib:dconjg
(f2cl-1ib:fref a-Ydata
((f2cl-1ib:int-add 1 i)
j)
((1 1da) (1 %))
a-Yoffset®))
(f2cl-1ib:fref x-Ydatal,
(ix)
((1 %)
x-%hoffset%))))
(setf ix (f2cl-lib:int-add ix incx))))))
(setf (f2cl-lib:fref x-Ydata’% (jx) ((1 *)) x-Y%offset’)
temp)
(setf jx (f2cl-lib:int-add jx incx))))))))))

(return (values nil nil nil nil nil nil nil nil nil))))))
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5.29 ztbsv BLAS

(zthsv.input)=
)set break resume
)sys rm -f ztbsv.output
)spool ztbsv.output
)set message test on
)set message auto off
)clear all

) spool
)lisp (bye)
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(zthsv.help)=

ztbsv examples

Man Page Details

NAME
ZTBSV - solve one of the systems of equations A*x = b, or
A’xx = b, or conjg( A’ )*x = b,
SYNOPSIS
SUBROUTINE ZTBSV ( UPLO, TRANS, DIAG, N, K, A, LDA, X, INCX
)
INTEGER INCX, K, LDA, N
CHARACTER*1 DIAG, TRANS, UPLO
COMPLEX*16  A( LDA, * ), X( * )

PURPOSE
ZTBSV solves one of the systems of equations

where b and x are n element vectors and A is an n by n unit,
or non-unit, upper or lower triangular band matrix, with ( k
+ 1 ) diagonals.

No test for singularity or near-singularity is included in
this routine. Such tests must be performed before calling
this routine.

PARAMETERS
UPLO - CHARACTER*1.
On entry, UPLO specifies whether the matrix is an
upper or lower triangular matrix as follows:
UPLO = ’U’ or ’u’ A is an upper triangular matrix.
UPLO = 'L’ or 1’ A is a lower triangular matrix.

Unchanged on exit.

TRANS - CHARACTER*1.



5.29. ZTBSV BLAS 421

DIAG

On entry, TRANS specifies the equations to be solved
as follows:

TRANS

’N’ or ’n’ Axx = Db.

TRANS = T’ or ’t’ A’xx = Db.

TRANS

’C> or ’c’ conjg( A’ )*x = b.
Unchanged on exit.
- CHARACTER*1.

On entry, DIAG specifies whether or not A is unit
triangular as follows:

DIAG = ’U’ or ’u’ A is assumed to be unit triangu-
lar.

DIAG = ’N’ or ’n’ A is not assumed to be unit tri-
angular.

Unchanged on exit.

- INTEGER.
On entry, N specifies the order of the matrix A. N
must be at least zero. Unchanged on exit.

- INTEGER.

On entry with UPLO = ’U’ or ’u’, K specifies the
number of super-diagonals of the matrix A. On entry
with UPLO = ’L’ or ’1l’, K specifies the number of
sub-diagonals of the matrix A. K must satisfy O
.le. K. Unchanged on exit.

- COMPLEX*16 array of DIMENSION ( LDA, n ).
Before entry with UPLO = U’ or ’u’, the leading ( k
+ 1 ) by n part of the array A must contain the upper
triangular band part of the matrix of coefficients,
supplied column by column, with the leading diagonal
of the matrix in row ( k + 1 ) of the array, the
first super-diagonal starting at position 2 in row k,
and so on. The top left k by k triangle of the array
A is not referenced. The following program segment
will transfer an upper triangular band matrix from
conventional full matrix storage to band storage:
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LDA

INCX
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DO 20, J=1, NM=K+1-JD0 10, I = MAX( 1, J -
K), JACM+ I, J) =matrix( I, J ) 10 CONTINUE
20 CONTINUE

Before entry with UPLO = L’ or ’1’, the leading ( k
+ 1 ) by n part of the array A must contain the lower
triangular band part of the matrix of coefficients,
supplied column by column, with the leading diagonal
of the matrix in row 1 of the array, the first sub-
diagonal starting at position 1 in row 2, and so on.
The bottom right k by k triangle of the array A is
not referenced. The following program segment will
transfer a lower triangular band matrix from conven-
tional full matrix storage to band storage:

DO 20, J =1,
) ACM+1I,J
CONTINUE

NM=1-JD0 10, I = J, MINCN, J + K
) = matrix( I, J ) 10 CONTINUE 20

Note that when DIAG = ’U’ or ’u’ the elements of the
array A corresponding to the diagonal elements of the

matrix are not referenced, but are assumed to be
unity. Unchanged on exit.

- INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. LDA must be at
least ( k + 1 ). Unchanged on exit.

- COMPLEX*16 array of dimension at least
(1+ (n-1)*abs( INCX ) ). Before entry, the
incremented array X must contain the n element
right-hand side vector b. On exit, X is overwritten
with the solution vector x.

- INTEGER.

On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on
exit.
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(BLAS 2 ztbsv)=
(let* ((zero (complex 0.0 0.0)))
(declare (type (complex double-float) zero))
(defun ztbsv (uplo trans diag n k a lda x incx)
(declare (type (simple-array (complex double-float) (*)) x a)
(type fixnum incx lda k n)
(type character diag trans uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%datal% uplo-Y%offset?)
(trans character trans-jdataj, trans-j%offseti)
(diag character diag-%datal, diag-%offset?)
(a (complex double-float) a-%data¥% a-%offset’)
(x (complex double-float) x-%datal x-%offset))
(prog ((noconj nil) (nounit nil) (i 0) (info 0) (ix 0) (j 0) (jx 0)
(kplusl 0) (kx 0) (1 0) (temp #C(0.0 0.0)))
(declare (type (member t nil) noconj nounit)
(type fixnum i info ix j jx kplusl kx 1)
(type (complex double-float) temp))
(setf info 0)
(cond
((and (not (char-equal uplo #\U)) (not (char-equal uplo #\L)))
(setf info 1))
((and (not (char-equal trans #\N))
(not (char-equal trans #\T))
(not (char-equal trans #\C)))
(setf info 2))
((and (not (char-equal diag #\U)) (not (char-equal diag #\N)))
(setf info 3))
((<n0)
(setf info 4))
((< k 0)
(setf info 5))
((< 1da (f2cl-lib:int-add k 1))
(setf info 7))
((= incx 0)
(setf info 9)))
(cond
((/= info 0)
(error
" %% On entry to “a parameter number “a had an illegal value~™%"
"ZTBSV" info)
(go end_label)))
(if (= n 0) (go end_label))
(setf noconj (char-equal trans #\T))
(setf nounit (char-equal diag #\N))
(cond
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((<= incx 0)
(setf kx
(f2cl-1ib:int-sub 1

(f2cl-1ib:int-mul (f2cl-lib:int-sub n 1)

incx))))
((/= incx 1)

(setf kx 1)))
(cond
((char-equal trans #\N)
(cond
((char-equal uplo #\U)

(setf kplusl (f2cl-lib:int-add k 1))
(cond

((= incx 1)
(f2c1l-1ib:fdo (j n (f2cl-lib:int-add j (£2cl-lib:int-sub 1)))
(> j 1) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (j) ((1 %*))) zero)
(setf 1 (f2cl-lib:int-sub kplusl j))
(if nounit
(setf (f2cl-lib:fref x-Ydatal

(3
((1 %))
x-%offset%)
/
(f2cl-1ib:fref x-%datal
@D
(1 %))

x-Y%offset?,)
(f2cl-1ib:fref a-%data’

(kplusl j)
((1 1da) (1 %))

a-%offset%))))
(setf temp

(f2cl-1lib:fref x-%datal, (j) ((1 *)) x-Joffset%))
(f2cl-lib:fdo (4

(f2cl-1lib:int-add j
(f2cl-1ib:int-sub 1))
(f2cl-1ib:int-add i

(f2cl-1lib:int-sub 1)))
(> i

(max (the fixnum 1)
(the fixnum
(f2cl-lib:int-add j
(f2c1-1ib:i
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k)))))
nil)
(tagbody
(setf (f2cl-lib:fref x-Jdata¥
(1)
(1 %))
x-hoffsety)
(-
(f2cl-1ib:fref x-%dataj,
(1)
((1 %))
x-%offseth)
(* temp
(f2cl-1ib:fref a-Ydata
((f2cl-1lib:int-add 1 i)
j)
((1 1da) (1 %))
a-hoffset’)))))))))))
(t

(setf kx
(f2cl-1ib:int-add kx
(f2cl-1ib:int-mul
(f2cl-1ib:int-sub n 1)
incx)))
(setf jx kx)
(f2cl-1lib:fdo (j n (f2cl-lib:int-add j (£f2cl-1lib:int-sub 1)))
((> j 1) nil)
(tagbody
(setf kx (f2cl-lib:int-sub kx incx))
(cond
((/= (f2cl-lib:fref x (jx) ((1 *))) zero)
(setf ix kx)
(setf 1 (f2cl-1ib:int-sub kplusl j))
(if nounit

(setf (f2cl-lib:fref x-Y%datal

(jx)
(1 %))
x-%offset%)
/
(f2cl-1ib:fref x-%dataj,
(jx)
(1 %))

x-%offset%)
(f2cl-1ib:fref a-%datal,
(kplusl j)
((1 1da) (1 %))
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a-%offset%))))

(setf temp
(f2cl-1ib:fref x-Ydata
(3jx)
(1 %))

x-Y%offset))
(f2cl-1ib:fdo (i

(f2cl-lib:int-add j

(f2cl-1ib:int-sub 1))
(f2cl-1lib:int-add i

(f2cl-1lib:int-sub 1)))
(1

(max (the fixnum 1)
(the fixnum

(f2cl-lib:int-add j

(f2cl-1ib:i
k)))))
nil)
(tagbody
(setf (f2cl-lib:fref x-Jdata¥
(ix)
((1 %))
x-hoffsetd,)
(-
(f2cl-1ib:fref x-%dataj,
(ix)
(1 %))

x-Y%hoffsetd)
(* temp

(f2cl-1ib:fref a-%datal,

((f2c1-1lib:int-add 1 i)
3)
((1 1da) (1 %))

a-%offset%))))
(setf ix (f2cl-lib:int-sub ix incx))))))

(setf jx (f2cl-lib:int-sub jx incx)))))))
(t

(cond
((= incx 1)

(f2cl-1lib:fdo (j 1 (f2cl-1lib:int-add j 1))

((> j n) nil)
(tagbody

(cond
((/= (f2cl-lib:fref x (j) ((1 *))) zero)

(setf 1 (f2cl-1lib:int-sub 1 j))
(if nounit
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(setf (f2cl-lib:fref x-Y%datal

(3
(1 %))
x-%offset%)
/
(f2cl-1ib:fref x-%data,
(3
(1 %))

x-Yoffsety)
(f2cl-1lib:fref a-Ydata’

a3
((1 1da) (1 %))

a-%offset))))
(setf temp

(f2cl-lib:fref x-Y%datal (j) ((1 *)) x-offseth))
(f2cl-1lib:fdo (i (f2cl-1lib:int-add j 1)

(f2cl-1lib:int-add i 1))
(> 1

(min (the fixnum n)

(the fixnum

(f2cl-lib:int-add j k))))

nil)
(tagbody
(setf (f2cl-lib:fref x-Ydatay
(1)
(1 %))
x-%offset)
(_
(f2cl-1ib:fref x-%datal,
(1)
(1 %))
x-%offset%)
(* temp
(f2cl-1ib:fref a-Ydata
((f2cl-1ib:int-add 1 i)
j)
((1 1da) (1 %))
a-%offset’%)))))))))))
(t

(setf jx kx)
(f2cl-lib:fdo (j 1 (f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(setf kx (f2cl-lib:int-add kx incx))
(cond

((/= (f2cl-lib:fref x (jx) ((1 *))) zero)
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(setf ix kx)
(setf 1 (f2cl-lib:int-sub 1 j))
(if nounit

(setf (f2cl-lib:fref x-Jdata¥

(jx)
(1 %))
x-hoffsetd)
/
(f2cl-1ib:fref x-%data,
(3jx)
((1 %))

x-foffset’)
(f2cl-1ib:fref a-%datal,

1 3)

((1 1da) (1 *))

a-Y%offset%))))

(setf temp
(f2cl-1ib:fref x-%datal,
(3x)
(1 %))

x-%offset?))
(f2cl-1lib:fdo (i (f2cl-1lib:int-add j 1)
(f2cl-1ib:int-add i 1))
(> i
(min (the fixnum n)
(the fixnum
(f2cl-lib:int-add j k))))

nil)
(tagbody
(setf (f2cl-lib:fref x-Ydatay
(ix)
((1 %))
x-%offset)
(-
(f2cl-1ib:fref x-%data,
(ix)
(1 %))
x-%hoffset%)
(* temp

(f2cl-1ib:fref a-Y%datal
((f2cl-1lib:int-add 1 i)
j)
((1 1da) (1 %))
a-%offset))))
(setf ix (f2cl-lib:int-add ix incx))))))
(setf jx (f2cl-lib:int-add jx incx)))))))))



5.29. ZTBSV BLAS 429

(t
(cond
((char-equal uplo #\U)
(setf kplusl (f2cl-lib:int-add k 1))
(cond
((= incx 1)
(£f2cl-1ib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf temp
(f2cl-lib:fref x-Ydatal (j) ((1 *)) x-Yoffseth))
(setf 1 (f2cl-lib:int-sub kplusl j))
(cond
(noconj
(f2cl-1lib:fdo (4
(max (the fixnum 1)
(the fixnum
(f2cl-1lib:int-add j
(f2c1-1lib:int-sub
k))))
(f2cl-1lib:int-add i 1))
(i
(f2cl-1lib:int-add j
(f2c1-1ib:int-sub

DM
nil)
(tagbody
(setf temp
(- temp
(%

(f2cl-1ib:fref a-Ydata
((f2cl-1lib:int-add 1 i)
j)
((1 1da) (1 %))
a-joffset%)
(f2cl-1ib:fref x-Ydata
(1)
((1 %))
x-%hoffset%))))))

(if nounit
(setf temp
(/ temp
(f2cl-1ib:fref a-Ydatal,
(kplusl j)
((1 1da) (1 %))
a-%offset%)))))
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(t
(f2¢1-1ib:fdo (i

(max (the fixnum 1)
(the fixnum
(f2cl-1lib:int-add j
(f2c1-1ib:int-

k))))
(f2cl-1lib:int-add i 1))

(> 1
(f2cl-lib:int-add j
(f2cl-1ib:int-sub
DN
nil)
(tagbody
(setf temp
(- temp
(*
(f2cl-1lib:dconjg
(f2cl-1ib:fref a-Ydata
((f2cl-1lib:int-add 1 i)
j)
((1 1da) (1 %))

a-Y%offset®))
(f2cl-1ib:fref x-%datal,

(1)
(@ %))
x-%hoffset%))))))
(if nounit
(setf temp
(/ temp

(f2cl-1lib:dconjg
(f2cl-1ib:fref a-%datal,
(kplusl j)
((1 1da) (1 %))

a-%offset’)))))))
(setf (f2cl-lib:fref x-%datal, (j) ((1 *)) x-Yoffset’)

temp))))
(t

(setf jx kx)
(f2cl-1lib:fdo (j 1 (f2cl-1lib:int-add j 1))

((> j n) nil)
(tagbody

(setf temp

(f2cl-1lib:fref x-Y%datal), (jx) ((1 *)) x-Yoffset%))
(setf ix kx)

(setf 1 (f2cl-1ib:int-sub kplusl j))
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(cond
(noconj
(f2cl-1ib:fdo (i
(max (the fixnum 1)
(the fixnum
(f2cl-1ib:int-add j
(f2c1l-1ib:int-sub
k))))
(f2cl-lib:int-add i 1))
(> 1
(f2cl-1lib:int-add j
(f2cl-1ib:int-sub

DN
nil)
(tagbody
(setf temp
(- temp
(%

(f2cl-1ib:fref a-Ydata
((f2cl-1ib:int-add 1 i)
j)
((1 1da) (1 %))
a-Yoffset¥)
(f2cl-1ib:fref x-Ydata
(ix)
(1 %)
x-%hoffset%))))
(setf ix (f2cl-lib:int-add ix incx))))
(if nounit
(setf temp
(/ temp
(f2cl-1ib:fref a-Y%datal,
(kplusl j)
((1 1da) (1 %))

a-%offset%)))))
(t

(f2cl-1ib:fdo (i
(max (the fixnum 1)
(the fixnum
(f2cl-lib:int-add j

(f2cl-1ib:int-sub
k))))

(f2cl-1lib:int-add i 1))

(> i
(f2cl-lib:int-add j
(f2cl1-1ib:int-sub
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DN
nil)
(tagbody
(setf temp
(- temp
(*

(f2cl-1lib:dconjg
(f2cl-1ib:fref a-Ydata
((f2cl-1lib:int-add 1 i)
j)
((1 1da) (1 %))
a-Yjoffset®))
(f2cl-1ib:fref x-Ydatal
(ix)
(1 %)

x-%offset%))))
(setf ix (f2cl-1lib:int-add ix incx))))
(if nounit

(setf temp
(/ temp
(f2cl-1lib:dconjg
(f2cl-lib:fref a-Ydatal
(kplusl j)
((1 1da) (1 %))

a-%offset’)))))))
(setf (f2cl-lib:fref x-Ydata), (jx) ((1 *)) x-Yoffset%)
temp)

(setf jx (f2cl-lib:int-add jx incx))

(if (> j k) (setf kx (f2cl-lib:int-add kx incx))))))))
(t

(cond
((= incx 1)
(f2cl-1ib:fdo (j n (f2cl-1lib:int-add J (f2cl-1ib:int-sub 1)))

((> j 1) nil)
(tagbody

(setf temp
(f2cl-lib:fref x-Ydatal (j) ((1 *)) x-Yhoffset))

(setf 1 (f2cl-lib:int-sub 1 j))
(cond

(noconj
(f2cl-1ib:fdo (i
(min (the fixnum n)
(the fixnum
(f2cl-lib:int-add j k)))
(f2cl-1ib:int-add i
(f2cl-1ib:int-sub 1)))
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((> i (f2cl-lib:int-add j 1)) nil)
(tagbody
(setf temp
(- temp
(*
(f2cl-1ib:fref a-%data
((f2cl-1ib:int-add 1 i)
j)
((1 1da) (1 %))
a-Y%offsetl)
(f2cl-1ib:fref x-%data
(1)
(1 %))
x-%offset%))))))

(if nounit
(setf temp
(/ temp
(f2cl-1ib:fref a-Ydata,
1 3
((1 1da) (1 %))
a-Y%offseth)))))
(t
(f2cl-1ib:fdo (i
(min (the fixnum n)
(the fixnum
(f2cl-1lib:int-add j k)))
(f2cl-1ib:int-add i
(f2cl-1ib:int-sub 1)))
((> i (f2cl-lib:int-add j 1)) nil)
(tagbody
(setf temp
(- temp
(*
(f2cl-1lib:dconjg
(f2cl-1ib:fref a-%data,
((f2cl-1ib:int-add 1 i)
j)
((1 1da) (1 *))
a-offset))
(f2cl-1ib:fref x-Ydata
(1)
(1 %)
x-hoffset%))))))

(if nounit
(setf temp
(/ temp
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(f2cl-1lib:dconjg
(f2cl-1ib:fref a-Ydatal

1 3

((1 1da) (1 %))

a-%offset’)))))))
(setf (f2cl-lib:fref x-%datal, (j) ((1 %)) x-Yoffset’)

temp))))
(t

(setf kx
(f2cl-1ib:int-add kx
(f2c1-1ib:int-mul
(f2cl-1ib:int-sub n 1)
incx)))
(setf jx kx)
(f2c1l-1ib:fdo (j n (f2cl-lib:int-add j (£2cl-lib:int-sub 1)))
(> j 1) nil)
(tagbody
(setf temp
(f2cl-lib:fref x-%datal, (jx) ((1 *)) x-Y%offset%))
(setf ix kx)
(setf 1 (f2cl-lib:int-sub 1 j))
(cond
(noconj
(f2c1-1lib:fdo (i
(min (the fixnum n)
(the fixnum
(f2cl-1lib:int-add j k)))
(f2cl-1ib:int-add i
(f2cl-1ib:int-sub 1)))
((> i (f2cl-lib:int-add j 1)) nil)
(tagbody
(setf temp
(- temp
(*
(f2cl-1ib:fref a-Y%datal
((f2cl-1lib:int-add 1 i)
j)
((1 1da) (1 %))
a-joffset%)
(f2cl-1ib:fref x-Ydatal
(ix)
(1 %)

x-%offset%))))
(setf ix (f2cl-1lib:int-sub ix incx))))
(if nounit

(setf temp
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(/ temp
(f2cl-1ib:fref a-Ydatal
1 3
((1 1da) (1 %))

a-%offset%)))))
(t

(f2cl-1ib:fdo (i
(min (the fixnum n)
(the fixnum
(f2cl-1lib:int-add j k)))
(f2cl-1ib:int-add i
(f2c1l-1ib:int-sub 1)))

((> i (f2cl-lib:int-add j 1)) nil)
(tagbody

(setf temp
(- temp
(*
(f2cl-1lib:dconjg
(f2cl-lib:fref a-Ydatal,

((f2cl-1lib:int-add 1 i)
hD;
((1 1da) (1 %))

a-Y%offset))
(f2cl-1lib:fref x-Y%data’

(ix)
(1 %))

x-%offset%))))
(setf ix (f2cl-1lib:int-sub ix incx))))
(if nounit

(setf temp
(/ temp
(f2cl-1lib:dconjg
(f2cl-1ib:fref a-Ydatal
a i
((1 1da) (1 %))

a-%offset’)))))))
(setf (f2cl-lib:fref x-Y%data), (jx) ((1 *)) x-Yoffset%)
temp)

(setf jx (f2cl-lib:int-sub jx incx))
(if (>= (f2cl-lib:int-sub n j) k)

(setf kx (f2cl-lib:int-sub kx incx)))))))))))
end_label

(return (values nil nil nil nil nil nil nil nil nil))))))
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5.30 ztpmv BLAS

(ztpmu.input)=
)set break resume
)sys rm -f ztpmv.output
)spool ztpmv.output
)set message test on
)set message auto off
Jclear all

) spool
)lisp (bye)
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(ztpmu.help)=

ztpmv examples

Man Page Details

NAME
ZTPMV - perform one of the matrix-vector operations x :=
Axx, or x := A’*x, or x := conjg( A’ )*x,

SYNOPSIS

SUBROUTINE ZTPMV ( UPLO, TRANS, DIAG, N, AP, X, INCX )
INTEGER INCX, N
CHARACTER*1 DIAG, TRANS, UPLO
COMPLEX*16  AP( * ), X( * )

PURPOSE
ZTPMV performs one of the matrix-vector operations

where x is an n element vector and A is an n by n unit, or
non-unit, upper or lower triangular matrix, supplied in
packed form.

PARAMETERS
UPLO - CHARACTER*1.
On entry, UPLO specifies whether the matrix is an
upper or lower triangular matrix as follows:

UPLO = ’U’ or ’u’ A is an upper triangular matrix.
UPLO = 'L’ or 1’ A is a lower triangular matrix.
Unchanged on exit.

TRANS - CHARACTER*1.
On entry, TRANS specifies the operation to be per-

formed as follows:

TRANS = ’N’ or ’n’ X := A*x.
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DIAG

AP

INCX
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TRANS = ’T’ or ’t’ X = A7*x.

TRANS

’C? or ’c’ X

conjg( A’ )*x.
Unchanged on exit.
— CHARACTER*1.

On entry, DIAG specifies whether or not A is unit
triangular as follows:

DIAG = ’U’ or ’u’ A is assumed to be unit triangu-
lar.

DIAG = ’N’ or ’n’ A is not assumed to be unit
triangular.

Unchanged on exit.

- INTEGER.
On entry, N specifies the order of the matrix A. N
must be at least zero. Unchanged on exit.

- COMPLEX*16 array of DIMENSION at least

( (n*¥(n+ 1) )/2). Before entry with UPLO = ’U’
or ’u’, the array AP must contain the upper triangu-
lar matrix packed sequentially, column by column, so
that AP( 1 ) contains a( 1, 1 ), AP( 2 ) and AP( 3 )
contain a( 1, 2 ) and a( 2, 2 ) respectively, and so
on. Before entry with UPLO = 'L’ or ’1l’, the array
AP must contain the lower triangular matrix packed
sequentially, column by column, so that AP( 1 ) con-
tains a( 1, 1 ), AP( 2 ) and AP( 3 ) contain a( 2, 1
) and a( 3, 1 ) respectively, and so on. Note that
when DIAG = ’U’ or ’u’, the diagonal elements of A
are not referenced, but are assumed to be unity.
Unchanged on exit.

- COMPLEX*16 array of dimension at least

(1+ (n-1)*abs( INCX ) ). Before entry, the
incremented array X must contain the n element vector
X. On exit, X is overwritten with the transformed
vector Xx.

- INTEGER.
On entry, INCX specifies the increment for the ele-
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ments of X. INCX must not be zero. Unchanged on
exit.
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(BLAS 2 ztpmuv)=
(let* ((zero (complex 0.0 0.0)))
(declare (type (complex double-float) zero))
(defun ztpmv (uplo trans diag n ap x incx)
(declare (type (simple-array (complex double-float) (*)) x ap)
(type fixnum incx n)
(type character diag trans uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%datal, uplo-Y%offset?)
(trans character trans-Ydata), trans-%offset)
(diag character diag-%datal, diag-%offset¥)
(ap (complex double-float) ap-%datal, ap-%offset?)
(x (complex double-float) x-%datal, x-%offset%))
(prog ((noconj nil) (nounit nil) (i 0) (info 0) (ix 0) (j 0) (jx 0) (k 0)
(kk 0) (kx 0) (temp #C(0.0 0.0)))
(declare (type (member t nil) noconj nounit)
(type fixnum i info ix j jx k kk kx)
(type (complex double-float) temp))
(setf info 0)
(cond
((and (not (char-equal uplo #\U)) (not (char-equal uplo #\L)))
(setf info 1))
((and (not (char-equal trans #\N))
(not (char-equal trans #\T))
(not (char-equal trans #\C)))
(setf info 2))
((and (not (char-equal diag #\U)) (not (char-equal diag #\N)))
(setf info 3))

((<n 0)
(setf info 4))
((= incx 0)
(setf info 7)))
(cond
((/= info 0)
(error

" ** On entry to ~a parameter number ~“a had an illegal value~™}"
"ZTPMV" info)
(go end_label)))

(if (= n 0) (go end_label))

(setf noconj (char-equal trans #\T))

(setf nounit (char-equal diag #\N))

(cond
((<= incx 0)
(setf kx

(f2cl-1ib:int-sub 1
(f2cl-1ib:int-mul (f2cl-lib:int-sub n 1)
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incx))))
((/= incx 1)
(setf kx 1)))
(cond

((char-equal trans #\N)
(cond

((char-equal uplo #\U)
(setf kk 1)
(cond
((= incx 1)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
(> j n) nil)

(tagbody
(cond
((/= (f2cl-lib:fref x (j) ((1 *))) zero)
(setf temp
(f2cl-lib:fref x-%data% (j) ((1 *)) x-Y%offset¥))
(setf k kk)
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
(> 1
(f2cl-1lib:int-add j
(f2cl-1ib:int-sub
1))
nil)
(tagbody
(setf (f2cl-lib:fref x-Jdatay
(1)
(1 =)
x-%offsetl)
(+
(f2cl-1ib:fref x-%dataj,
(1)
(1 =)
x-hoffset))
(* temp
(f2cl-1lib:fref ap-%datal
(k)
(1 %)

ap-%offset%))))
(setf k (f2cl-lib:int-add k 1))))
(if nounit

(setf (f2cl-lib:fref x-Y%data
)
(1 =)

x-%hoffset)
(*
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(f2cl-1lib:fref x-Ydataj,
&)
(@ =)
x-Y%offset%)
(f2cl-lib:fref ap-%datal
((f2cl-1ib:int-sub
(f2cl-1lib:int-add kk j)
1))
(@ =)

ap-offset%))))))
(setf kk (f2cl-lib:int-add kk j)))))
(t

(setf jx kx)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(cond
((/= (f2cl-1lib:fref x (jx) ((1 *))) zero)
(setf temp
(f2cl-1ib:fref x-Ydatal
(3jx)
(@ =)

x-%offseth))
(setf ix kx)

(f2cl-lib:fdo (k kk (f2cl-lib:int-add k 1))

(> k
(f2cl-1ib:int-add kk
J
(f2cl1-1ib:int-sub
2)))
nil)
(tagbody
(setf (f2cl-lib:fref x-Jdata
(ix)
(1 %))
x-%offset)
(+
(f2cl-1ib:fref x-%datal
(ix)
((1 %))
x-%offset¥)
(* temp
(f2cl-lib:fref ap-%datal
(k)
((1 %))

ap-hoffset’))))
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(setf ix (f2cl-1lib:int-add ix incx))))
(if nounit

(setf (f2cl-lib:fref x-%datal

(jx)
((1 %)
x-%offset%)
(*
(f2cl-1ib:fref x-%dataj,
(jx)
(1 %))

x-%offset%)
(f2cl-1lib:fref ap-%datal
((£f2cl-1ib:int-sub
(f2cl-1lib:int-add kk j)
1))
(1 %))

ap-offset%))))))
(setf jx (f2cl-lib:int-add jx incx))

(setf kk (f2cl-lib:int-add kk j)))))))
(t

(setf kk (the fixnum (truncate (* n (+ n 1)) 2)))

(cond

((= incx 1)

(f2cl-lib:fdo (j n (f2cl-lib:int-add j (f2cl-lib:int-sub 1)))

((> j 1) nil)
(tagbody

(cond

((/= (f2cl-lib:fref x (j) ((1 *))) zero)
(setf temp

(f2cl-lib:fref x-Ydata), (j) ((1 *)) x-%offsetl))
(setf k kk)

(f2cl-1lib:fdo (i n
(f2cl-1lib:int-add i

(f2cl-1ib:int-sub 1)))
((> i (f2cl-lib:int-add j 1)) nil)

(tagbody
(setf (f2cl-lib:fref x-Jdata¥
(1)
(1 %)
x-%offset)
(+
(f2cl-1ib:fref x-%dataj,
(1)
(1 =*))

x-hoffset%)
(* temp
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(f2cl-1lib:fref ap-Y%datal
(k)
((1 %)
ap-Yoffset%))))
(setf k (f2cl-lib:int-sub k 1))))
(if nounit
(setf (f2cl-lib:fref x-Jdatal,

G)
(1 %))
x-%offset%)
(*
(f2cl-1ib:fref x-%datal
&)
(1 %))

x-%offset¥)
(f2cl-lib:fref ap-%datal

((f2c1-1ib:int-add
(f2cl-1ib:int-sub kk n)
i

((1 %))

ap-offset%))))))

(setf kk

(f2cl-1ib:int-sub kk
(f2cl-1ib:int-add
(f2cl-lib:int-sub n j)
1))
(t
(setf kx
(f2cl-1ib:int-add kx
(f2cl1-1ib:int-mul
(f2cl-1ib:int-sub n 1)
incx)))
(setf jx kx)
(f2cl-lib:fdo (j n (f2cl-1lib:int-add j (f2cl-1lib:int-sub 1)))
(> j 1) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (jx) ((1 *))) zero)
(setf temp
(f2cl-1ib:fref x-%dataj,
(3jx)
(1 %))
x-%offseth))
(setf ix kx)
(f2cl-1ib:fdo (k kk
(f2cl-1ib:int-add k
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(f2cl-1ib:int-sub 1)))
(> k

(f2cl-lib:int-add kk
(f2cl-1ib:int-sub
(f2cl1-1ib:int-add
n
(f2cl-1ib:int-sub
(f2cl-1ib:int-add

J
1M
nil)
(tagbody
(setf (f2cl-lib:fref x-Ydatay
(ix)
(1 %)
x-%offset)
(+
(f2cl-1ib:fref x-%datal,
(ix)
(1 %))
x-%offset%)
(* temp
(f2cl-lib:fref ap-Ydatal
(k)
(1 %)

ap-%offset%))))
(setf ix (f2cl-lib:int-sub ix incx))))
(if nounit

(setf (f2cl-lib:fref x-Y%datal

(jx)
(1 %))
x-%offset%)
(*
(f2cl-1ib:fref x-%datal,
(3x)
((1 %))

x-%offset%)
(f2cl-lib:fref ap-%datal
((f2cl-1ib:int-add
(f2cl-1ib:int-sub kk n)
i)
(1 %))

ap-foffset%))))))
(setf jx (f2cl-lib:int-sub jx incx))
(setf kk

(f2cl-1ib:int-sub kk



446 CHAPTER 5. BLAS LEVEL 2

(f2c1-1ib:int-add
(f2c1-1lib:int-sub n j)

1IN
(t

(cond

((char-equal uplo #\U)
(setf kk (the fixnum (truncate (* n (+ n 1)) 2)))
(cond

((= incx 1)

(f2c1l-1ib:fdo (j n (f2cl-lib:int-add j (£2cl-lib:int-sub 1)))

((> j 1) nil)
(tagbody
(setf temp

(f2cl-lib:fref x-%data¥% (j) ((1 *)) x-Y%offset%))
(setf k (f2cl-lib:int-sub kk 1))

(cond
(noconj
(if nounit
(setf temp
(* temp
(f2cl-lib:fref ap-%datal

(kk)
(@ %)

ap-fhoffset))))
(f2cl-1lib:fdo (i

(f2cl-1lib:int-add j
(f2cl-1ib:int-sub 1))
(f2cl-1ib:int-add i
(f2cl-1ib:int-sub 1)))
((>1i 1) nil)

(tagbody
(setf temp
(+ temp
(*
(f2cl-lib:fref ap-%datal
(k)
(1 %))

ap-%offset)
(f2cl-1ib:fref x-Ydatal,
(i)
(1 %)
x-%hoffset%))))
(setf k (f2cl-1ib:int-sub k 1)))))
(t
(if nounit
(setf temp
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(* temp
(f2cl-lib:dconjg
(f2cl-lib:fref ap-%datal
(kk)
((1 %))

ap-%offset%)))))
(f2cl-1lib:fdo (i

(f2cl-lib:int-add j
(f2cl-1ib:int-sub 1))
(f2cl-1lib:int-add i

(f2cl-1lib:int-sub 1)))
(> 1 1) nil)
(tagbody

(setf temp
(+ temp
(*
(f2cl-1lib:dconjg
(f2cl-lib:fref ap-%datal,
(k)
(@ =)
ap-%offset’))
(f2cl-1lib:fref x-Ydatal
(1)
((1 %))

x-%offset%))))
(setf k (f2cl-lib:int-sub k 1))))))

(setf (f2cl-lib:fref x-%datal, (j) ((1 %)) x-Yoffset’)
temp)

(setf kk (f2cl-lib:int-sub kk j)))))
(t

(setf jx
(f2cl-1ib:int-add kx
(f2c1l-1lib:int-mul
(f2cl-1lib:int-sub n 1)
incx)))
(f2cl-1lib:fdo (j n (f2cl-lib:int-add j (£f2cl-1lib:int-sub 1)))

((> j 1) nil)
(tagbody

(setf temp
(f2cl-lib:fref x-Y%data) (jx) ((1 *)) x-Yoffsetl))

(setf ix jx)
(cond

(noconj

(if nounit

(setf temp
(* temp
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(f2cl-lib:fref ap-Ydatal
(kk)
(1 %))

ap-%offset’))))
(f2cl-1ib:fdo (k

(f2cl-1lib:int-add kk

(f2cl-1ib:int-sub 1))
(f2cl-1ib:int-add k

(f2cl-1lib:int-sub 1)))
(> k

(f2cl-1ib:int-add kk
(f2cl-1ib:int-sub

j)
1))
nil)
(tagbody
(setf ix (f2cl-lib:int-sub ix incx))
(setf temp
(+ temp
(*
(f2cl-lib:fref ap-%datal
(k)
(1 %))
ap-hoffsety,)
(f2cl-1ib:fref x-Y%datal,
(ix)
(1 %)
x-%hoffset’)))))))
(t
(if nounit
(setf temp

(* temp
(f2cl-lib:dconjg
(f2cl-lib:fref ap-Ydatal
(kk)
((1 %))

ap-%offset%)))))
(f2cl-1lib:fdo (k

(f2cl-1ib:int-add kk

(f2cl-1ib:int-sub 1))
(f2cl-1ib:int-add k

(f2cl-1lib:int-sub 1)))
(G k

(f2cl-1ib:int-add kk
(f2cl-1ib:int-sub
j)
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1))
nil)
(tagbody
(setf ix (f2cl-lib:int-sub ix incx))
(setf temp
(+ temp

(*
(f2cl-1lib:dconjg
(f2cl-lib:fref ap-%datal
(k)
(1 %))

ap-hoffset?))
(f2cl-1ib:fref x-%datal,

(ix)
(1 %))

x-hoffset%))))))))
(setf (f2cl-lib:fref x-Ydata), (jx) ((1 *)) x-Yoffset%)
temp)

(setf jx (f2cl-lib:int-sub jx incx))

(setf kk (f2cl-lib:int-sub kk j)))))))
(t

(setf kk 1)
(cond
((= incx 1)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(setf temp

(f2cl-lib:fref x-%datay% (j) ((1 *)) x-Y%offset%))
(setf k (f2cl-lib:int-add kk 1))

(cond
(noconj
(if nounit
(setf temp
(* temp
(f2cl-lib:fref ap-%datal

(kk)
(1 %))

ap-%offset%))))
(f2cl-1ib:fdo (i (£f2cl-lib:int-add j 1)

(f2cl-1lib:int-add i 1))

((> i n) nil)
(tagbody

(setf temp

(+ temp
(%



450 CHAPTER 5. BLAS LEVEL 2

(f2cl-1lib:fref ap-Y%datal
(%)
((1 %))
ap-%offset)
(f2cl-lib:fref x-Ydatal
€9)
(@ %)
x-%offset%))))
(setf k (f2cl-lib:int-add k 1)))))
(t
(if nounit
(setf temp
(* temp
(f2cl-lib:dconjg
(f2cl-lib:fref ap-%datal
(kk)
(1 %))
ap-hoffset)))))
(f2c1l-1ib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-1lib:int-add i 1))
((> i n) nil)
(tagbody
(setf temp
(+ temp
(*
(f2cl-1lib:dconjg
(f2cl-1lib:fref ap-%datal
()
(1 %))
ap-hoffset’))
(f2cl-lib:fref x-Jdatal
(i)
(1 %))
x-%hoffset%))))
(setf k (f2cl-lib:int-add k 1))))))

(setf (f2cl-lib:fref x-%datal, (j) ((1 *)) x-Yoffset’)
temp)
(setf kk
(f2cl-1lib:int-add kk
(f2cl-lib:int-add
(f2cl-lib:int-sub n j)
1IN
(t
(setf jx kx)
(f2cl-1lib:fdo (j 1 (f2cl-1lib:int-add j 1))
((> j n) nil)
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(tagbody
(setf temp

(f2cl-lib:fref x-%datal) (jx) ((1 *)) x-Y%offset%))
(setf ix jx)

(cond
(noconj
(if nounit
(setf temp
(* temp
(f2cl-lib:fref ap-%datal

(kk)
(1 %))

ap-fhoffseti))))
(f2cl-1ib:fdo (k (f2cl-lib:int-add kk 1)

(f2cl-1lib:int-add k 1))

(> k
(f2cl-1ib:int-add kk
n
(f2cl1-1ib:int-sub
3N
nil)
(tagbody
(setf ix (f2cl-lib:int-add ix incx))
(setf temp
(+ temp
(*
(f2cl-1lib:fref ap-%datal
(k)
(1 %))
ap-%offset)
(f2cl-1ib:fref x-Y%data
(ix)
(1 =)
x-hoffset%)))))))
(t
(if nounit
(setf temp

(* temp
(f2cl-1lib:dconjg
(f2cl-lib:fref ap-%datal
(kk)
((1 %))
ap-%offset%)))))
(f2cl-1ib:fdo (k (f2cl-lib:int-add kk 1)
(f2c1l-1lib:int-add k 1))
(G k
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(f2cl-1lib:int-add kk

n
(f2cl1-1ib:int-sub
3N
nil)
(tagbody
(setf ix (f2cl-lib:int-add ix incx))
(setf temp
(+ temp
(*

(f2cl-1lib:dconjg
(f2cl-1lib:fref ap-%datal
(k)
(1 %)
ap-hoffset’))
(f2cl-1ib:fref x-%datal,
(ix)
(1 %))
x-hoffset%))))))))
(setf (f2cl-lib:fref x-Ydata), (jx) ((1 *)) x-Yoffset%)
temp)
(setf jx (f2cl-lib:int-add jx incx))
(setf kk
(f2cl-lib:int-add kk
(f2cl-1ib:int-add
(f2cl-lib:int-sub n j)
1))
end_label
(return (values nil nil nil nil nil nil nil))))))

5.31 ztpsv BLAS

(ztpsv.input)=
)set break resume
)sys rm -f ztpsv.output
)spool ztpsv.output
)set message test on
)set message auto off
)clear all

) spool
)lisp (bye)
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(ztpsv.help)=

ztpsv examples

Man Page Details

NAME
ZTPSV - solve one of the systems of equations A*x = b, or
A’xx = b, or conjg( A’ )*x = b,

SYNOPSIS
SUBROUTINE ZTPSV ( UPLO, TRANS, DIAG, N, AP, X, INCX )

INTEGER INCX, N
CHARACTER*1 DIAG, TRANS, UPLO
COMPLEX*16  AP( * ), X( * )

PURPOSE
ZTPSV solves one of the systems of equations

where b and x are n element vectors and A is an n by n unit,
or non-unit, upper or lower triangular matrix, supplied in
packed form.

No test for singularity or near-singularity is included in
this routine. Such tests must be performed before calling
this routine.

PARAMETERS
UPLO - CHARACTER*1.
On entry, UPLO specifies whether the matrix is an
upper or lower triangular matrix as follows:

UPLO = U’ or ’u’ A is an upper triangular matrix.

UPLO

’L? or ’1’ A is a lower triangular matrix.
Unchanged on exit.

TRANS - CHARACTERx*1.
On entry, TRANS specifies the equations to be solved
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DIAG

AP

CHAPTER 5. BLAS LEVEL 2

as follows:

TRANS N’ or ’n’ Axx = Db.

TRANS = ’T’ or ’t’ A’*x = b.

TRANS = °C’ or ’c’ conjg( A’ )*x = b.
Unchanged on exit.

- CHARACTER*1.

On entry, DIAG specifies whether or not A is unit
triangular as follows:

DIAG = ’U’ or ’u’ A is assumed to be unit triangu-
lar.

DIAG = ’N’ or ’n’ A is not assumed to be unit tri-
angular.

Unchanged on exit.

- INTEGER.
On entry, N specifies the order of the matrix A. N
must be at least zero. Unchanged on exit.

- COMPLEX*16 array of DIMENSION at least

( (n¥(n+1) )/2). Before entry with UPLO = ’U’
or ’u’, the array AP must contain the upper triangu-
lar matrix packed sequentially, column by column, so
that AP( 1 ) contains a( 1, 1 ), AP( 2 ) and AP( 3 )
contain a( 1, 2 ) and a( 2, 2 ) respectively, and so
on. Before entry with UPLO = 'L’ or ’l’, the array
AP must contain the lower triangular matrix packed
sequentially, column by column, so that AP( 1 ) con-
tains a( 1, 1 ), AP( 2 ) and AP( 3 ) contain a( 2, 1
) and a( 3, 1 ) respectively, and so on. Note that
when DIAG = ’U’ or ’u’, the diagonal elements of A
are not referenced, but are assumed to be unity.
Unchanged on exit.

- COMPLEX*16 array of dimension at least
(1+ (n-1)*abs( INCX ) ). Before entry, the
incremented array X must contain the n element
right-hand side vector b. On exit, X is overwritten
with the solution vector x.
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INCX - INTEGER.
On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on
exit.
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(BLAS 2 ztpsv)=
(let* ((zero (complex 0.0 0.0)))
(declare (type (complex double-float) zero))
(defun ztpsv (uplo trans diag n ap x incx)
(declare (type (simple-array (complex double-float) (*)) x ap)
(type fixnum incx n)
(type character diag trans uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%datal, uplo-Y%offset?)
(trans character trans-Ydata), trans-%offset)
(diag character diag-%datal, diag-%offset¥)
(ap (complex double-float) ap-%datal, ap-%offset?)
(x (complex double-float) x-%datal x-%offset%))
(prog ((noconj nil) (nounit nil) (i 0) (info 0) (ix 0) (j 0) (jx 0) (k 0)
(kk 0) (kx 0) (temp #C(0.0 0.0)))
(declare (type (member t nil) noconj nounit)
(type fixnum i info ix j jx k kk kx)
(type (complex double-float) temp))
(setf info 0)
(cond
((and (not (char-equal uplo #\U)) (not (char-equal uplo #\L)))
(setf info 1))
((and (not (char-equal trans #\N))
(not (char-equal trans #\T))
(not (char-equal trans #\C)))
(setf info 2))
((and (not (char-equal diag #\U)) (not (char-equal diag #\N)))
(setf info 3))

((<n 0)
(setf info 4))
((= incx 0)
(setf info 7)))
(cond
((/= info 0)
(error

" ** On entry to ~a parameter number ~a had an illegal value~™}"
"ZTPSV" info)
(go end_label)))

(if (= n 0) (go end_label))

(setf noconj (char-equal trans #\T))

(setf nounit (char-equal diag #\N))

(cond
((<= incx 0)
(setf kx

(f2cl-1ib:int-sub 1
(f2cl-1ib:int-mul (f2cl-lib:int-sub n 1)
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incx))))
((/= incx 1)

(setf kx 1)))
(cond
((char-equal trans #\N)
(cond
((char-equal uplo #\U)
(setf kk (the fixnum (truncate (* n (+ n 1)) 2)))
(cond
((= incx 1)
(f2cl-1lib:fdo (j n (f2cl-lib:int-add j (f2cl-1lib:int-sub 1)))
(> j 1) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (j) ((1 *))) zero)
(if nounit
(setf (f2cl-lib:fref x-Jdata

(3
(1 %))
x-%offset%)
/
(f2cl-1ib:fref x-%data
(3
(1 =*))

x-Y%offset%)
(f2cl-lib:fref ap-%datal
(kk)
(@ %))
ap-hoffset))))
(setf temp
(f2cl-lib:fref x-%data% (j) ((1 %)) x-%offset¥))
(setf k (f2cl-lib:int-sub kk 1))
(f2cl1-1ib:fdo (i
(f2cl-1lib:int-add j
(f2c1-1lib:int-sub 1))
(f2c1l-1lib:int-add i
(f2cl-1lib:int-sub 1)))
((>1i 1) nil)

(tagbody
(setf (f2cl-lib:fref x-Ydatay
(1)
(1 %)
x-%offset)
(-

(f2cl-1ib:fref x-%datal
(1)
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(1 %))
x-%offset’)
(* temp
(f2cl-lib:fref ap-%datal
(k)
((1 %))

ap-hoffset))))
(setf k (f2cl-lib:int-sub k 1))))))

(setf kk (f2cl-lib:int-sub kk j)))))
(t

(setf jx
(f2cl-1ib:int-add kx
(f2cl1-1ib:int-mul
(f2cl-1ib:int-sub n 1)
incx)))
(f2c1l-1ib:fdo (j n (f2cl-1lib:int-add j (£f2cl-lib:int-sub 1)))
(> j 1) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (jx) ((1 *))) zero)
(if nounit
(setf (f2cl-lib:fref x-Jdata

(3x)
((1 %))
x-%offset%)
/
(f2cl-1ib:fref x-%datal
(3jx)
(1 %))

x-%offset¥)
(f2cl-lib:fref ap-%datal

(kk)
(1 %))
ap-hoffset¥))))
(setf temp
(f2cl-1ib:fref x-Y%data
(3jx)
(1 %))

x-thoffseth))
(setf ix jx)

(f2cl-1lib:fdo (k
(f2cl-1lib:int-add kk

(f2cl-1lib:int-sub 1))
(f2cl-1ib:int-add k

(f2cl-1ib:int-sub 1)))
(> k
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(f2cl-1ib:int-add kk
(f2cl1-1ib:int-sub
j)
1))
nil)
(tagbody
(setf ix (f2cl-lib:int-sub ix incx))
(setf (f2cl-lib:fref x-Ydatay
(ix)
(1 %)
x-%offset)
(_
(f2cl-1ib:fref x-%dataj,
(ix)
((1 %))
x-%offset%)
(* temp
(f2cl-lib:fref ap-Ydatal
(k)
(1 %)
ap-%offset’%))))))))
(setf jx (f2cl-lib:int-sub jx incx))
(setf kk (f2cl-lib:int-sub kk j)))))))
(t
(setf kk 1)
(cond
((= incx 1)
(f2c1l-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (j) ((1 *))) zero)
(if nounit
(setf (f2cl-1lib:fref x-Jdatal,

()
(1 %))
x-%offset%)
/
(f2cl-1ib:fref x-%datal,
G)
(1 %))

x-Yoffseth)
(f2cl-lib:fref ap-%datal

(kk)

(1 %))

ap-hoffset%))))



460 CHAPTER 5. BLAS LEVEL 2

(setf temp
(f2cl-lib:fref x-Y%data% (j) ((1 *)) x-Y%offset%))
(setf k (£f2cl-lib:int-add kk 1))
(f2cl-1lib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-lib:int-add i 1))
((> i n) nil)

(tagbody
(setf (f2cl-lib:fref x-Ydatay
(1)
((1 %))
x-%offset%)
(_
(f2cl-1ib:fref x-%datal,
(1)
(1 %))
x-%offset?)
(* temp
(f2cl-lib:fref ap-Ydatal
(k)
(1 %)

ap-%offset%))))
(setf k (f2cl-1lib:int-add k 1))))))
(setf kk

(f2cl-lib:int-add kk
(f2cl-1ib:int-add
(f2cl-lib:int-sub n j)
1))

(t

(setf jx kx)

(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(cond

((/= (f2cl-lib:fref x (jx) ((1 *))) zero)
(if nounit

(setf (f2cl-lib:fref x-%datal

(jx)
(1 %))
x-hoffsetd)
/
(f2cl-1ib:fref x-%data,
(3jx)
(1 %))

x-foffset?)
(f2cl-lib:fref ap-%datal

(kk)
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(1 =*))
ap-hoffset%))))
(setf temp
(f2cl-1ib:fref x-%dataj
(jx)
(1 %))

x-hoffset’))
(setf ix jx)

(f2cl-1ib:fdo (k (f2cl-lib:int-add kk 1)
(f2cl-1ib:int-add k 1))
(> k
(f2cl-1ib:int-add kk
n
(f2cl1-1ib:int-sub
3N
nil)
(tagbody
(setf ix (f2cl-lib:int-add ix incx))
(setf (f2cl-lib:fref x-Ydata¥
(ix)
((1 %)
x-%offset%)
(-
(f2cl-1ib:fref x-%dataj,
(ix)
((1 %))
x-%offset?)
(* temp
(f2cl-lib:fref ap-%datal
(k)
(1 %)

ap-%offset’%))))))))
(setf jx (f2cl-lib:int-add jx incx))
(setf kk

(f2c1-1ib:int-add kk
(f2cl-1lib:int-add
(f2cl-1lib:int-sub n j)
1))
(t
(cond
((char-equal uplo #\U)
(setf kk 1)
(cond
((= incx 1)
(f2cl-lib:fdo (j 1 (f2cl-1lib:int-add j 1))
((> j n) nil)
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(tagbody
(setf temp
(f2cl-lib:fref x-%datal) (j) ((1 *)) x-Yoffset’))
(setf k kk)
(cond
(noconj
(f2c1-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i
(f2cl-1lib:int-add j
(f2cl-1ib:int-sub
DN
nil)
(tagbody
(setf temp
(- temp
(*
(f2cl-1lib:fref ap-Ydatal
(%)
((1 %))
ap-hoffset’,)
(f2cl-lib:fref x-Jdatal
(i
(@ %)
x-%offset%))))
(setf k (f2cl-lib:int-add k 1))))
(if nounit
(setf temp
(/ temp
(f2cl-lib:fref ap-%datal
((£2cl-1ib:int-sub
(f2cl-1lib:int-add kk j)

1))
(1 =)
ap-hoffset)))))
(t
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))

(> 1
(f2cl-1lib:int-add j
(f2cl-1ib:int-sub

DN
nil)
(tagbody
(setf temp
(- temp
(*

(f2cl-1lib:dconjg
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(£2cl-1lib:fref ap-‘data%
(k)
(1 %))

ap-hoffset%))
(f2cl-1ib:fref x-%data’,

(i)
((1 %))

x-%offset%))))
(setf k (f2cl-lib:int-add k 1))))
(if nounit

(setf temp
(/ temp
(f2cl-lib:dconjg
(f2cl-lib:fref ap-%datal
((£2cl-1ib:int-sub
(f2cl-1lib:int-add kk
i)
)
((1 %))

ap-%offset%)))))))
(setf (f2cl-lib:fref x-%datal, (j) ((1 %)) x-Yoffset’)
temp)

(setf kk (f2cl-lib:int-add kk j)))))
(t

(setf jx kx)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(setf temp
(f2cl-lib:fref x-%data) (jx) ((1 *)) x-Yoffsetl))
(setf ix kx)
(cond
(noconj
(f2cl-1lib:fdo (k kk (f2cl-lib:int-add k 1))
(G k
(f2cl-1lib:int-add kk
J
(f2cl-1ib:int-sub
2)))
nil)
(tagbody
(setf temp
(- temp
(*
(f2cl-1lib:fref ap-%datal
(k)
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(1 =)
ap-fhoffset’)
(f2cl-1ib:fref x-Y%datal
(ix)
(1 %)
x-%offset))))
(setf ix (f2cl-lib:int-add ix incx))))
(if nounit

(setf temp
(/ temp
(f2cl-lib:fref ap-%datal
((f2cl-1ib:int-sub
(f2cl-1lib:int-add kk j)
1))
(1 %))
ap-%offset%)))))
(t
(f2cl-1lib:fdo (k kk (f2cl-lib:int-add k 1))
(G k
(f2cl-1lib:int-add kk
J
(f2cl-1ib:int-sub
2)))
nil)
(tagbody
(setf temp
(- temp

(*
(f2cl-1lib:dconjg
(f2cl-lib:fref ap-%datal
(k)
((1 %))
ap-hoffset?))
(f2cl-lib:fref x-Y%datal
(ix)
((1 %))
x-%hoffset%))))
(setf ix (f2cl-lib:int-add ix incx))))
(if nounit
(setf temp
(/ temp
(f2cl-1lib:dconjg
(f2cl-lib:fref ap-%datal
((f2cl-1ib:int-sub
(f2cl-1lib:int-add kk
3



5.31. ZTPSV BLAS 465

1))
((1 %))
ap-%offset%)))))))
(setf (f2cl-lib:fref x-Ydatal), (jx) ((1 *)) x-Yoffset%)
temp)

(setf jx (f2cl-lib:int-add jx incx))

(setf kk (f2cl-lib:int-add kk j)))))))
(t
(setf kk (the fixnum (truncate (* n (+ n 1)) 2)))
(cond

((= incx 1)
(f2cl-lib:fdo (j n (f2cl-lib:int-add j (f2cl-lib:int-sub 1)))
(> j 1) nil)
(tagbody
(setf temp
(f2cl-lib:fref x-Ydatal (j) ((1 *)) x-Yoffseti))
(setf k kk)
(cond
(noconj
(f2c1l-1lib:fdo (i n
(f2cl-1lib:int-add i
(f2cl-1lib:int-sub 1)))
((> i (f2cl-lib:int-add j 1)) nil)

(tagbody
(setf temp
(- temp
(*
(f2cl-1lib:fref ap-%datal
(%)
((1 %))

ap-%offsetl)
(f2cl-1ib:fref x-%data
(1)
(1 %))
x-hoffseth))))
(setf k (f2cl-lib:int-sub k 1))))
(if nounit
(setf temp
(/ temp
(f2cl-lib:fref ap-%datal
((f2cl-1ib:int-add
(f2cl-1ib:int-sub kk n)
i»n
(1 =)

ap-%offset%)))))
(t
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(f2cl-1ib:fdo (i n
(f2cl-1lib:int-add i
(f2cl-1lib:int-sub 1)))
((> i (f2cl-lib:int-add j 1)) nil)
(tagbody
(setf temp
(- temp
(*
(f2cl-1lib:dconjg
(f2cl-lib:fref ap-%datal
€9)
(1 %))
ap-hoffset’))
(f2cl-1lib:fref x-Y%datal,
(i
(1 %))
x-%offset’))))
(setf k (f2cl-lib:int-sub k 1))))
(if nounit
(setf temp
(/ temp
(f2cl-1lib:dconjg
(f2cl-lib:fref ap-Ydatal,
((£2cl-1ib:int-add
(f2c1l-1lib:int-sub kk
n)
i
(1 %))
ap-%hoffset’)))))))
(setf (f2cl-lib:fref x-%datal, (j) ((1 *)) x-Yoffset’)
temp)
(setf kk
(f2cl-1lib:int-sub kk
(f2cl-lib:int-add
(f2cl-lib:int-sub n j)
1IN
(t
(setf kx
(f2cl-1ib:int-add kx
(f2c1-1lib:int-mul
(f2c1l-1lib:int-sub n 1)
incx)))
(setf jx kx)
(f2cl-1lib:fdo (j n (f2cl-1lib:int-add j (f2cl-1lib:int-sub 1)))
((> j 1) nil)
(tagbody
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(setf temp
(f2cl-lib:fref x-Y%data) (jx) ((1 *)) x-Yoffsetl))
(setf ix kx)
(cond
(noconj
(f2cl-1ib:fdo (k kk
(f2cl-1ib:int-add k
(f2cl-1ib:int-sub 1)))
(> k
(f2cl-1ib:int-add kk
(f2cl1-1ib:int-sub
(f2cl1-1ib:int-add
n
(f2cl-1ib:int-sub
(f2cl-1ib:int-add

J
1IN
nil)
(tagbody
(setf temp
(- temp
(*
(f2cl-lib:fref ap-Ydatal

(k)
((1 %))

ap-%offset)
(f2cl-1ib:fref x-%data
(ix)
(1 %))
x-%hoffset%))))
(setf ix (f2cl-lib:int-sub ix incx))))
(if nounit

(setf temp
(/ temp
(f2cl-lib:fref ap-%datal
((£2cl-1ib:int-add
(f2cl-1lib:int-sub kk n)
i)
(@ %)

ap-fhoffset’)))))
(t

(f2c1l-1lib:fdo (k kk
(f2cl-1lib:int-add k

(f2cl-1ib:int-sub 1)))
(> k

(f2cl-1lib:int-add kk
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(f2cl1-1ib:int-sub
(f2cl-1ib:int-add
n
(f2cl-1ib:int-sub
(f2cl-1ib:int-add

J
DI
nil)
(tagbody
(setf temp
(- temp
(*

(f2cl-1lib:dconjg
(f2cl-lib:fref ap-%datal
(k)
((1 %))
ap-hoffset?))
(f2cl-lib:fref x-Y%datal
(ix)
((1 %))
x-%hoffset%))))
(setf ix (f2cl-lib:int-sub ix incx))))
(if nounit
(setf temp
(/ temp
(f2cl-lib:dconjg
(f2cl-1lib:fref ap-%datal
((f2cl-1ib:int-add
(f2c1-1lib:int-sub kk
n)
i
(1 %))
ap-%offset%)))))))
(setf (f2cl-lib:fref x-Ydata’% (jx) ((1 *)) x-Y%offset’)
temp)
(setf jx (f2cl-lib:int-sub jx incx))
(setf kk
(f2cl-1lib:int-sub kk
(f2cl-1lib:int-add
(f2cl-lib:int-sub n j)
1IN
end_label
(return (values nil nil nil nil nil nil nil))))))
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5.32 ztrmv BLAS

(ztrmu.input)=
)set break resume
)sys rm -f ztrmv.output
)spool ztrmv.output
)set message test on
)set message auto off
)clear all

) spool
)lisp (bye)
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(ztrmu.help)=

ztrmv examples

Man Page Details

NAME
ZTRMV - perform one of the matrix-vector operations x :=
Axx, or x := A’*x, or x := conjg( A’ )*x,

SYNOPSIS

SUBROUTINE ZTRMV ( UPLO, TRANS, DIAG, N, A, LDA, X, INCX )
INTEGER INCX, LDA, N
CHARACTER*1 DIAG, TRANS, UPLO
COMPLEX*16  A( LDA, * ), X( * )

PURPOSE
ZTRMV performs one of the matrix-vector operations

where x is an n element vector and A is an n by n unit, or
non-unit, upper or lower triangular matrix.

PARAMETERS
UPLO - CHARACTER*1.
On entry, UPLO specifies whether the matrix is an
upper or lower triangular matrix as follows:

UPLO = ’U’ or ’u’ A is an upper triangular matrix.

UPLO

’L? or ’1° A is a lower triangular matrix.
Unchanged on exit.

TRANS - CHARACTERx*1.
On entry, TRANS specifies the operation to be per-

formed as follows:

Axx.

TRANS N’ or ’n’ X

A’ xx.

TRANS ’T? or ’t’ X
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DIAG

LDA

INCX

TRANS = ’C’ or ’c’ x := conjg( A’ )*x.
Unchanged on exit.
— CHARACTER*1.

On entry, DIAG specifies whether or not A is unit
triangular as follows:

DIAG = ’U’ or ’u’ A is assumed to be unit triangu-
lar.

DIAG = ’N’ or ’n’ A is not assumed to be unit tri-
angular.

Unchanged on exit.

- INTEGER.
On entry, N specifies the order of the matrix A. N
must be at least zero. Unchanged on exit.

- COMPLEX*16 array of DIMENSION ( LDA, n ).
Before entry with UPLO = U’ or ’u’, the leading n
by n upper triangular part of the array A must con-
tain the upper triangular matrix and the strictly
lower triangular part of A is not referenced. Before
entry with UPLO = °L’ or ’1’, the leading n by n
lower triangular part of the array A must contain the
lower triangular matrix and the strictly upper tri-
angular part of A is not referenced. Note that when
DIAG = ’U’ or ’u’, the diagonal elements of A are not
referenced either, but are assumed to be unity.
Unchanged on exit.

- INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. LDA must be at
least max( 1, n ). Unchanged on exit.

- COMPLEX*16 array of dimension at least

(1+ (n-1)*abs( INCX ) ). Before entry, the
incremented array X must contain the n element vector
Xx. On exit, X is overwritten with the transformed
vector x.

- INTEGER.
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On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on
exit.
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(BLAS 2 ztrmv)=
(let* ((zero (complex 0.0 0.0)))
(declare (type (complex double-float) zero))
(defun ztrmv (uplo trans diag n a lda x incx)
(declare (type (simple-array (complex double-float) (*)) x a)
(type fixnum incx lda n)
(type character diag trans uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%data’% uplo-Y%offset?)
(trans character trans-jdataj, trans-j%offseti)
(diag character diag-%datal, diag-%offset?)
(a (complex double-float) a-Ydata¥ a-%offset’)
(x (complex double-float) x-%datal x-%offset))
(prog ((noconj nil) (nounit nil) (i 0) (info 0) (ix 0) (j 0) (jx 0)
(kx 0) (temp #C(0.0 0.0)))
(declare (type (member t nil) noconj nounit)
(type fixnum i info ix j jx kx)
(type (complex double-float) temp))
(setf info 0)
(cond
((and (not (char-equal uplo #\U)) (not (char-equal uplo #\L)))
(setf info 1))
((and (not (char-equal trans #\N))
(not (char-equal trans #\T))
(not (char-equal trans #\C)))
(setf info 2))
((and (not (char-equal diag #\U)) (not (char-equal diag #\N)))
(setf info 3))
((<n0)
(setf info 4))
((< lda (max (the fixnum 1) (the fixnum n)))
(setf info 6))
((= incx 0)
(setf info 8)))
(cond
((/= info 0)
(error
" %+ On entry to “a parameter number ~“a had an illegal value™}"
"ZTRMV" info)
(go end_label)))
(if (= n 0) (go end_label))
(setf noconj (char-equal trans #\T))
(setf nounit (char-equal diag #\N))
(cond
((<= incx 0)
(setf kx
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(f2cl-1lib:int-sub 1

(f2cl-1ib:int-mul (f2cl-lib:int-sub n 1)

incx))))
((/= incx 1)
(setf kx 1)))
(cond

((char-equal trans #\N)
(cond

((char-equal uplo #\U)
(cond
((= incx 1)
(f2cl-1lib:fdo (j 1 (£f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(cond

((/= (f2cl-lib:fref x (j) ((1 *))) zero)
(setf temp

(£2cl-1lib:fref x-Ydata¥% (j) ((1 *)) x-Yoffset))
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i

(f2cl-1lib:int-add j
(f2cl-1lib:int-sub

1))
nil)
(tagbody
(setf (f2cl-lib:fref x-Jdata
(1
(1 =)
x-%offseth)
(+
(f2cl-1ib:fref x-%data,
(1)
(1 %))
x-%offset),)
(* temp
(f2cl-1ib:fref a-Y%datal

1 3
((1 1da) (1 *))
a-%offset%))))))

(if nounit
(setf (f2cl-lib:fref x-Ydata¥
)
((1 %))

x-hoffset)
(*

(f2cl-1lib:fref x-Y%datal,
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@D

(1 %))

x-%offset%)
(f2cl-1ib:fref a-%dataj,

G P

((1 1da) (1 *))

a-%offset%)))))))))
(t

(setf jx kx)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (jx) ((1 *))) zero)
(setf temp
(f2cl-lib:fref x-Y%data%
(3x)
(1 %))

x-Yoffset%))
(setf ix kx)

(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> 1
(f2cl-1lib:int-add j
(f2cl1-1ib:int-sub

D)D)
nil)
(tagbody
(setf (f2cl-lib:fref x-Y%datal
(ix)
(1 %))
x-%offset%)
(+
(f2cl-1ib:fref x-%datal
(ix)
(1 %))
x-%offset?)
(* temp
(f2cl-1ib:fref a-Y%data

i3
((1 1da) (1 *))
a-Y%offset%))))
(setf ix (f2cl-lib:int-add ix incx))))
(if nounit
(setf (f2cl-lib:fref x-Y%datal
(jx)
(1 %))
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x-hoffsetlh)

(*

(f2cl-1lib:fref x-Y%datal,
(3jx)
(1 %))

x-%offset%)
(f2cl-1ib:fref a-%datal,
G P
((1 1da) (1 *))

a-%offset%))))))
(setf jx (f2cl-lib:int-add jx incx)))))))
(t

(cond
((= incx 1)
(f2c1l-1ib:fdo (j n (f2cl-lib:int-add j (£2cl-lib:int-sub 1)))
(> j 1) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (j) ((1 %*))) zero)
(setf temp
(f2cl-lib:fref x-%data% (j) ((1 %)) x-Yoffseti))
(f2cl-1lib:fdo (i n
(f2cl-1lib:int-add i
(f2cl-1lib:int-sub 1)))
((> i (f2cl-lib:int-add j 1)) nil)

(tagbody
(setf (f2cl-lib:fref x-Jdata
(1)
((1 %))
x-%offset%)
(+
(f2cl-1ib:fref x-%datal
(1)
(1 %))
x-%offsets)
(* temp
(f2cl-1ib:fref a-Y%datal,
i j

((1 1da) (1 %))
a-%hoffset#%))))))

(if nounit
(setf (f2cl-lib:fref x-Jdata
3>
(1 =)

x-%hoffset)
(*
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(f2cl-1ib:fref x-%datal
(3
(1 %))
x-%offset?)
(f2cl-1ib:fref a-%dataj,
G P
((1 1da) (1 %))

a-%offset%)))))))))
(t

(setf kx
(f2cl-1ib:int-add kx
(f2cl-1ib:int-mul
(f2cl-1ib:int-sub n 1)
incx)))
(setf jx kx)
(f2cl-1lib:fdo (j n (f2cl-lib:int-add j (f2cl-1lib:int-sub 1)))
(> j 1) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (jx) ((1 *))) zero)
(setf temp
(f2cl-1ib:fref x-%datal,
(3x)
((1 %))

x-Yoffseth))
(setf ix kx)

(f2cl-1ib:fdo (i n
(f2cl-1ib:int-add i
(f2cl-1ib:int-sub 1)))
((> i (f2cl-lib:int-add j 1)) nil)

(tagbody
(setf (f2cl-lib:fref x-Jdata
(ix)
(1 %))
x-hoffsetl)
(+
(f2cl-1ib:fref x-%dataj,
(ix)
(1 =*))
x-%offset?)
(* temp
(f2cl-1ib:fref a-Y%data
i j

((1 1da) (1 %))

a-Yoffset%))))
(setf ix (f2cl-lib:int-sub ix incx))))
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(if nounit
(setf (f2cl-lib:fref x-%datal

(3x)
(1 %))
x-%offset%)
(*
(f2cl-1ib:fref x-%datal,
(3x)
(1 %))

x-%offset¥)
(f2cl-1ib:fref a-%data

G P

((1 1da) (1 %))

a-%offset%))))))
(setf jx (f2cl-lib:int-sub jx incx)))))))))
(t

(cond
((char-equal uplo #\U)
(cond
((= incx 1)
(f2c1l-1ib:fdo (j n (f2cl-lib:int-add j (£2cl-lib:int-sub 1)))
((> j 1) nil)

(tagbody
(setf temp
(f2cl-lib:fref x-%data¥% (j) ((1 *)) x-Y%offset%))

(cond

(noconj

(if nounit

(setf temp
(* temp
(f2cl-lib:fref a-Y%data¥%

G 3
((1 1da) (1 %))

a-Y%offset%))))
(f2cl-1lib:fdo (i

(f2cl-1lib:int-add j
(f2cl-1ib:int-sub 1))
(f2cl-1ib:int-add i
(f2cl-1ib:int-sub 1)))
((> i 1) nil)
(tagbody
(setf temp
(+ temp
(*
(f2cl-1ib:fref a-Jdatal,
13
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((1 1da) (1 %))
a-Y%offset’)
(f2cl-1ib:fref x-%data¥,

(1)
(1 %)
x-hoffset%)))))))
(t
(if nounit
(setf temp
(* temp

(f2cl-1lib:dconjg
(f2cl-1ib:fref a-%data

G 3

((1 1da) (1 *))

a-%offset%)))))
(f2cl-1ib:fdo (i

(f2c1-1ib:int-add j
(f2cl-1ib:int-sub 1))
(f2cl-1ib:int-add i
(f2cl-1ib:int-sub 1)))
((> i 1) nil)
(tagbody
(setf temp
(+ temp
(*
(f2cl-1lib:dconjg
(f2cl-1ib:fref a-%data
d i
((1 1da) (1 *))
a-Y%offset%))
(f2cl-1ib:fref x-%data
(1)
(1 =)
x-%hoffset%))))))))
(setf (f2cl-lib:fref x-Ydata% (j) ((1 *)) x-Y%offset¥)
temp))))
(t
(setf jx
(f2cl-1ib:int-add kx
(f2c1-1ib:int-mul
(f2cl-1ib:int-sub n 1)
incx)))
(f2cl-1lib:fdo (j n (f2cl-lib:int-add j (£f2cl-1lib:int-sub 1)))
(> j 1) nil)
(tagbody
(setf temp
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(f2cl-1lib:fref x-Y%datal), (jx) ((1 *)) x-Yoffset%))
(setf ix jx)

(cond
(noconj
(if nounit
(setf temp
(* temp
(f2cl-1lib:fref a-Jdatal,

G i
((1 1da) (1 %))

a-%offset%))))
(f2cl-1ib:fdo (i

(f2cl-lib:int-add j
(f2cl-1ib:int-sub 1))
(f2cl-1ib:int-add i
(f2cl-1ib:int-sub 1)))
((> i 1) nil)

(tagbody
(setf ix (f2cl-lib:int-sub ix incx))
(setf temp
(+ temp
(*
(f2cl-1ib:fref a-Jdatal,
i j)
((1 1da) (1 %))
a-Y%offset¥)
(f2cl-1ib:fref x-%datal,
(ix)
((1 %))
x-%offset%)))))))
(t
(if nounit
(setf temp

(* temp
(f2cl-lib:dconjg
(f2cl-1ib:fref a-Y%datal
G 3
((1 1da) (1 %))
a-joffset%)))))
(f2c1-1lib:fdo (i
(f2cl-1lib:int-add j
(f2cl-1ib:int-sub 1))
(f2cl-1ib:int-add i
(f2cl-1ib:int-sub 1)))
((> 1 1) nil)
(tagbody
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(setf ix (f2cl-lib:int-sub ix incx))
(setf temp
(+ temp
(*
(f2cl-1ib:dconjg
(f2cl-1ib:fref a-%data
(CND)
((1 1da) (1 %))
a-Y%offset%))
(f2cl-1ib:fref x-Y%data
(ix)
(1 =)

x-Yhoffset%))))))))
(setf (f2cl-lib:fref x-Ydatal), (jx) ((1 *)) x-Yoffset%)
temp)

(setf jx (f2cl-lib:int-sub jx incx)))))))
(t

(cond
((= incx 1)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)

(tagbody
(setf temp
(f2cl-lib:fref x-%datay (j) ((1 *)) x-Y%offset%))

(cond

(noconj

(if nounit

(setf temp
(* temp
(f2cl-1lib:fref a-Y%datal

G 3
((1 1da) (1 *))
a-hoffset%))))
(f2cl-1ib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-lib:int-add i 1))
((> i n) nil)

(tagbody
(setf temp
(+ temp
€
(f2cl-1lib:fref a-Y%datal

1 3

((1 1da) (1 %))

a-Y%offset?)
(f2cl-1ib:fref x-Ydata

(i)
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(1 =)
x—-%hoffset%)))))))
(t
(if nounit
(setf temp
(* temp
(f2cl-lib:dconjg
(f2cl-1ib:fref a-Y%datal
G 3
((1 1da) (1 %))

a-Yoffset’)))))
(f2c1l-1lib:fdo (i (f2cl-lib:int-add j 1)

(f2cl-1lib:int-add i 1))

((> i n) nil)
(tagbody

(setf temp
(+ temp
(*
(f2cl-1lib:dconjg
(f2cl-1ib:fref a-Ydata
i 3
((1 1da) (1 %))
a-joffset))
(f2cl-1ib:fref x-Ydatal
(1)
(1 %)

x-%hoffset%))))))))
(setf (f2cl-lib:fref x-%datal, (j) ((1 %)) x-Yoffset’)

temp))))
(t

(setf jx kx)
(f2cl-1ib:fdo (j 1 (f2cl-1lib:int-add j 1))

(> j n) nil)
(tagbody

(setf temp

(f2cl-lib:fref x-%data) (jx) ((1 *)) x-Yoffsetl))
(setf ix jx)

(cond
(noconj
(if nounit
(setf temp
(* temp
(f2cl-1ib:fref a-Y%datal

G »
((1 1da) (1 %))
a-Yoffset%))))
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(f2c1l-1lib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-1ib:int-add i 1))
((> i n) nil)

(tagbody
(setf ix (f2cl-lib:int-add ix incx))
(setf temp
(+ temp
(*
(f2cl-1ib:fref a-Ydata
1 3
((1 1da) (1 %))
a-Y%offsetl)
(f2cl-1ib:fref x-Ydata
(ix)
(1 %)
x-%offset%)))))))
(t
(if nounit
(setf temp

(* temp
(f2cl-1lib:dconjg
(f2cl-1ib:fref a-%data
G 3
((1 1da) (1 *))
a-hoffset%)))))
(f2c1l-1lib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-1lib:int-add i 1))
((> i n) nil)
(tagbody
(setf ix (f2cl-lib:int-add ix incx))
(setf temp
(+ temp
(*
(f2cl-1lib:dconjg
(f2cl-1ib:fref a-%dataj,
(i 3)
((1 1da) (1 *))
a-Y%offset%))
(f2cl-1ib:fref x-Ydata,
(ix)
(1 %)
x-hoffset%))))))))
(setf (f2cl-lib:fref x-Ydata), (jx) ((1 *)) x-Yoffset%)
temp)

(setf jx (£2cl-lib:int-add jx incx))))))))))
end_label
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(return (values nil nil nil nil nil nil nil nil))))))

5.33 ztrsv BLAS

(ztrsv.input)=
)set break resume
)sys rm -f ztrsv.output
)spool ztrsv.output
)set message test on
)set message auto off
Jclear all

)spool
)1lisp (bye)
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(ztrsv.help)=

ztrsv examples

Man Page Details

NAME
ZTRSV - solve one of the systems of equations A*x = b, or
A’xx = b, or conjg( A’ )*x = b,

SYNOPSIS
SUBROUTINE ZTRSV ( UPLO, TRANS, DIAG, N, A, LDA, X, INCX )

INTEGER INCX, LDA, N
CHARACTER*1 DIAG, TRANS, UPLO
COMPLEX*16  A( LDA, * ), X( * )

PURPOSE
ZTRSV solves one of the systems of equations

where b and x are n element vectors and A is an n by n unit,
or non-unit, upper or lower triangular matrix.

No test for singularity or near-singularity is included in
this routine. Such tests must be performed before calling
this routine.

PARAMETERS
UPLO - CHARACTER*1.
On entry, UPLO specifies whether the matrix is an
upper or lower triangular matrix as follows:

UPLO = U’ or ’u’ A is an upper triangular matrix.

UPLO

’L? or ’1° A is a lower triangular matrix.
Unchanged on exit.
TRANS - CHARACTER*1.

On entry, TRANS specifies the equations to be solved
as follows:
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DIAG

LDA
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TRANS = ’N’ or ’n’ Axx = Db.

TRANS

’T? or ’t’ A’xx = b.

TRANS

’C? or ’c’ conjg( A’ )*x = b.
Unchanged on exit.
- CHARACTER*1.

On entry, DIAG specifies whether or not A is unit
triangular as follows:

DIAG = U’ or ’u’ A is assumed to be unit
triangular.

DIAG = ’N’ or ’n’ A is not assumed to be unit tri-
angular.

Unchanged on exit.

- INTEGER.
On entry, N specifies the order of the matrix A. N
must be at least zero. Unchanged on exit.

- COMPLEX*16 array of DIMENSION ( LDA, n ).
Before entry with UPLO = U’ or ’u’, the leading n
by n upper triangular part of the array A must con-
tain the upper triangular matrix and the strictly
lower triangular part of A is not referenced. Before
entry with UPLO = 'L’ or ’1l’, the leading n by n
lower triangular part of the array A must contain the
lower triangular matrix and the strictly upper tri-
angular part of A is not referenced. Note that when
DIAG = ’U’ or ’u’, the diagonal elements of A are not
referenced either, but are assumed to be unity.
Unchanged on exit.

- INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. LDA must be at
least max( 1, n ). Unchanged on exit.

- COMPLEX*16 array of dimension at least
(1+ (n-1)*abs( INCX ) ). Before entry, the
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INCX

incremented array X must contain the n element
right-hand side vector b. On exit, X is overwritten
with the solution vector x.

- INTEGER.
On entry, INCX specifies the increment for the ele-
ments of X. INCX must not be zero. Unchanged on

exit.
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(BLAS 2 ztrsv)=
(let* ((zero (complex 0.0 0.0)))
(declare (type (complex double-float) zero))
(defun ztrsv (uplo trans diag n a lda x incx)
(declare (type (simple-array (complex double-float) (%)) x a)
(type fixnum incx lda n)
(type character diag trans uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%datal, uplo-Y%offset?)
(trans character trans-Ydata), trans-%offset)
(diag character diag-%datal, diag-%offset¥)
(a (complex double-float) a-%data} a-%offset’,)
(x (complex double-float) x-%datal, x-%offset%))
(prog ((noconj nil) (nounit nil) (i 0) (info 0) (ix 0) (j 0) (jx O)
(kx 0) (temp #C(0.0 0.0)))
(declare (type (member t nil) noconj nounit)
(type fixnum i info ix j jx kx)
(type (complex double-float) temp))
(setf info 0)
(cond
((and (not (char-equal uplo #\U)) (not (char-equal uplo #\L)))
(setf info 1))
((and (not (char-equal trans #\N))
(not (char-equal trans #\T))
(not (char-equal trans #\C)))
(setf info 2))
((and (not (char-equal diag #\U)) (not (char-equal diag #\N)))
(setf info 3))
((<n0)
(setf info 4))
((< lda (max (the fixnum 1) (the fixnum n)))
(setf info 6))
((= incx 0)
(setf info 8)))
(cond
((/= info 0)
(error
" x* On entry to ~a parameter number “a had an illegal value™}"
"ZTRSV" info)
(go end_label)))
(if (= n 0) (go end_label))
(setf noconj (char-equal trans #\T))
(setf nounit (char-equal diag #\N))
(cond
((<= incx 0)
(setf kx
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(f2cl-1ib:int-sub 1
(f2cl-1ib:int-mul (f2cl-lib:int-sub n 1)
incx))))
((/= incx 1)
(setf kx 1)))
(cond
((char-equal trans #\N)
(cond
((char-equal uplo #\U)
(cond
((= incx 1)
(f2cl-lib:fdo (j n (f2cl-lib:int-add j (f2cl-lib:int-sub 1)))
(> j 1) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (j) ((1 *))) zero)
(if nounit
(setf (f2cl-1lib:fref x-Jdatal,

()
(1 %))
x-%offset%)
/
(f2cl-1ib:fref x-%datal,
)
(1 %))

x-%offset%)
(f2cl-1ib:fref a-%data
G P
((1 1da) (1 *))
a-%offset%))))
(setf temp
(f2cl-lib:fref x-Ydatal (j) ((1 *)) x-Yoffseth))
(f2cl-1ib:fdo (i
(f2cl-1lib:int-add j
(f2cl-1ib:int-sub 1))
(f2cl-1ib:int-add i
(f2cl-1ib:int-sub 1)))
((> i 1) nil)

(tagbody
(setf (f2cl-lib:fref x-Ydatay
(1)
(1 %)

x-Yoffset¥)
(-
(f2cl-1ib:fref x-%datal
(1)
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(1 %))
x-%offsetl)
(* temp
(f2cl-1ib:fref a-Y%datal,

G P
((1 1da) (1 %))

a-hoffset’)))))))))))
(t

(setf jx
(f2cl-1lib:int-add kx
(f2cl-1lib:int-mul
(f2cl-1lib:int-sub n 1)
incx)))
(f2c1-1ib:fdo (j n (f2cl-lib:int-add j (£2cl-lib:int-sub 1)))
(> j 1) nil)
(tagbody
(cond
((/= (f2cl-1lib:fref x (jx) ((1 *))) zero)
(if nounit
(setf (f2cl-lib:fref x-%datal

(jx)
(1 %))
x-hoffsetd)
/
(f2cl-1ib:fref x-%data,
(3jx)
((1 %))

x-foffset)
(f2cl-1ib:fref a-Y%datajl,

G P

((1 1da) (1 *))

a-Y%offset%))))

(setf temp
(f2cl-1lib:fref x-Ydatal,
(3x)
(1 %))

x-Y%offsetl))
(setf ix jx)

(f2cl-1lib:fdo (4
(f2cl-lib:int-add j
(f2cl-lib:int-sub 1))
(f2cl-1lib:int-add i
(f2cl-1lib:int-sub 1)))
((> 1 1) nil)
(tagbody

(setf ix (f2cl-lib:int-sub ix incx))
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(setf (f2cl-lib:fref x-Y%data}
(ix)
(1 %))
x-%offset?)
(_
(f2cl-1ib:fref x-%data,
(ix)
(1 %))
x-%offset¥)
(* temp
(f2cl-1ib:fref a-%data
1 3
((1 1da) (1 *))

a-%offset’))))))))
(setf jx (f2cl-lib:int-sub jx incx)))))))
(t

(cond
((= incx 1)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((/= (f2cl-lib:fref x (j) ((1 *))) zero)
(if nounit
(setf (f2cl-lib:fref x-Jdatal,

()
((1 %))
x-%offset)
/
(f2cl-1ib:fref x-%dataj,
)
((1 %))

x-%offset’)
(f2cl-1lib:fref a-Ydatal,
G P
((1 1da) (1 *))
a-Y%offseth))))
(setf temp
(f2cl-lib:fref x-%data¥% (j) ((1 *)) x-Y%offset%))
(f2cl-1lib:fdo (i (£f2cl-lib:int-add j 1)
(f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref x-Jdatay
(1)
((1 %))
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x-hoffsetlh)

(-
(f2cl-1ib:fref x-%data,
(1)
((1 %))
x-%offset%)
(* temp
(f2cl-1ib:fref a-Y%datal
1 3

((1 1da) (1 %))

a-%offset’)))))))))))
(t

(setf jx kx)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((/= (f2cl-1lib:fref x (jx) ((1 *))) zero)
(if nounit
(setf (f2cl-lib:fref x-Ydatal

(jx)
(1 %))
x-hoffsetd)
/
(f2cl-1ib:fref x-%data,
(3jx)
((1 %))

x-foffset)
(f2cl-1ib:fref a-Y%datajl,

G P

((1 1da) (1 *))

a-Y%offset%))))

(setf temp
(f2cl-1lib:fref x-Ydatal,
(3x)
(1 %))

x-%hoffseth))
(setf ix jx)
(f2c1l-1lib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-1ib:int-add i 1))
((> i n) nil)
(tagbody
(setf ix (f2cl-lib:int-add ix incx))
(setf (f2cl-lib:fref x-Jdata
(ix)
(1 %))
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x-Y%offset’)
(-
(f2cl-1lib:fref x-Y%datal,
(ix)

(1 *)

x-Yoffsetl)
(* temp

(f2cl-1ib:fref a-Y%datal,
i j
((1 1da) (1 %))

a-%offset’))))))))
(setf jx (f2cl-lib:int-add jx incx)))))))))
(t
(cond
((char-equal uplo #\U)
(cond
((= incx 1)

(£f2cl-1ib:fdo (j 1 (f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(setf temp

(cond
(noconj

(f2cl-lib:fref x-Ydata (j) ((1 *)) x-Yoffseth))

(f2cl-lib:fdo (i 1 (f2cl-1lib:int-add i 1))
(1

(f2cl-1lib:int-add j
(f2cl-1ib:int-sub

D
nil)
(tagbody
(setf temp
(- temp
(*
(f2cl-1ib:fref a-Ydata
1 3
((1 1da) (1 %))
a-Y%offset?)
(f2cl-1ib:fref x-Ydata,
(i)
(1 %)
x-%hoffset%))))))
(if nounit
(setf temp
(/ temp

(f2cl-1ib:fref a-%datal,
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G 3
((1 1da) (1 %))
a-%offset%)))))
(t

(f2cl1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(i
(f2cl-1lib:int-add j
(f2cl-1ib:int-sub
DN
nil)
(tagbody
(setf temp
(- temp
(*
(f2cl-1lib:dconjg
(f2cl-1lib:fref a-Ydatal
i j)
((1 1da) (1 %))

a-%offset%))
(f2cl-1ib:fref x-%datal,

(1)
(1 %)
x-hoffset%))))))
(if nounit
(setf temp
(/ temp

(f2cl-1lib:dconjg
(f2cl-1ib:fref a-%datal,

G 3

((1 1da) (1 %))

a-%offset’)))))))
(setf (f2cl-lib:fref x-%datal, (j) ((1 *)) x-Yoffset’)

temp))))
(t

(setf jx kx)
(f2cl-1lib:fdo (j 1 (f2cl-1lib:int-add j 1))

((> j n) nil)
(tagbody

(setf ix kx)
(setf temp

(cond
(noconj

(f2cl-lib:fref x-%data) (jx) ((1 *)) x-Yoffsetl))

(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
(> 1

(f2cl-1lib:int-add j
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(f2cl-1ib:int-sub

1))
nil)
(tagbody
(setf temp
(- temp
(*
(f2cl-1ib:fref a-Ydatal,

1 3

((1 1da) (1 %))

a-Y%offset?)

(f2cl-1ib:fref x-%datal

(ix)

((1 %))

x-%offset%))))
(setf ix (f2cl-lib:int-add ix incx))))

(if nounit

(setf temp
(/ temp
(f2cl-1ib:fref a-Y%datal,
G 3
((1 1da) (1 %))
a-joffset%)))))
(t
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> 1
(f2cl-1lib:int-add j
(f2cl1-1ib:int-sub
D
nil)
(tagbody
(setf temp
(- temp

(*
(f2cl-1lib:dconjg
(f2cl-1ib:fref a-%data,
(i 3)
((1 1da) (1 *))
a-Yoffset))
(f2cl-1ib:fref x-Ydata
(ix)
(1 %)

x-%offset%))))
(setf ix (f2cl-1lib:int-add ix incx))))
(if nounit

(setf temp



496 CHAPTER 5. BLAS LEVEL 2

(/ temp
(f2cl-lib:dconjg
(f2c1l-1lib:fref a-Y%datal,
G 3
((1 1da) (1 %))

a-%offset’)))))))
(setf (f2cl-lib:fref x-Ydata’% (jx) ((1 *)) x-%offset’)
temp)

(setf jx (f2cl-lib:int-add jx incx)))))))
(t

(cond
((= incx 1)
(f2cl-1lib:fdo (j n (f2cl-1lib:int-add j (f2cl-1lib:int-sub 1)))
((>j 1) nil)
(tagbody
(setf temp
(f2cl-lib:fref x-Y%data¥% (j) ((1 *)) x-Y%offset¥))
(cond
(noconj
(f2cl-lib:fdo (i n
(f2cl-1lib:int-add i
(f2cl-1lib:int-sub 1)))
((> i (f2cl-lib:int-add j 1)) nil)

(tagbody
(setf temp
(- temp
(*
(f2cl-lib:fref a-Ydatak

i j)

((1 1da) (1 %))

a-Y%offset?)
(f2cl-1ib:fref x-%datal,

(1)

(1 %))

x-hoffset%))))))

(if nounit
(setf temp
(/ temp
(f2cl-1lib:fref a-Ydata,
G 3
((1 1da) (1 %))

a-%offset%)))))
(t

(f2cl-1ib:fdo (i n
(f2cl-1ib:int-add i
(f2cl-1ib:int-sub 1)))
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((> i (f2cl-lib:int-add j 1)) nil)
(tagbody
(setf temp
(- temp
(*
(f2cl-1ib:dconjg
(f2cl-1lib:fref a-Ydatal,
G
((1 1da) (1 *))
a-Y%offset%))
(f2cl-1ib:fref x-%data
(1)
(1 %))
x-%offset%))))))
(if nounit
(setf temp
(/ temp
(f2cl-1lib:dconjg
(f2cl-1ib:fref a-Ydata
G 3
((1 1da) (1 %))
a-%offset’)))))))
(setf (f2cl-lib:fref x-Ydata¥% (j) ((1 *)) x-Y%offset%)
temp))))
(t
(setf kx
(f2cl-1ib:int-add kx
(f2cl-1ib:int-mul
(f2cl-1ib:int-sub n 1)
incx)))
(setf jx kx)
(f2cl-1lib:fdo (j n (f2cl-lib:int-add j (£f2cl-1lib:int-sub 1)))
(> j 1) nil)
(tagbody
(setf ix kx)
(setf temp
(f2cl-lib:fref x-Ydatal (jx) ((1 *)) x-Y%offset%))
(cond
(noconj
(f2cl-1ib:fdo (i n
(f2cl-1ib:int-add i
(f2cl-1ib:int-sub 1)))
((> i (f2cl-lib:int-add j 1)) nil)
(tagbody
(setf temp
(- temp
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(*
(f2cl-1ib:fref a-Ydatal
G )
((1 1da) (1 %))
a-Y%offset?)
(f2cl-1ib:fref x-%datal,
(ix)
((1 %))

x-%offset%))))
(setf ix (f2cl-lib:int-sub ix incx))))
(if nounit

(setf temp
(/ temp
(f2cl-1ib:fref a-Y%dataj
G »
((1 1da) (1 %))
a-%offseth)))))
(t

(f2cl-1ib:fdo (i n
(f2cl-1ib:int-add i

(f2cl-1lib:int-sub 1)))
((> i (f2cl-lib:int-add j 1)) nil)
(tagbody
(setf temp
(- temp
(*
(f2cl-1lib:dconjg
(f2cl-1ib:fref a-Ydatal
i 3
((1 1da) (1 %))

a-%offset®))
(f2cl-1ib:fref x-%datal,

(ix)
(1 %))
x-hoffseth))))
(setf ix (f2cl-lib:int-sub ix incx))))
(if nounit
(setf temp
(/ temp

(f2cl-lib:dconjg
(f2cl-1ib:fref a-Y%datal

G 3

((1 1da) (1 %))

a-hoffset’)))))))
(setf (f2cl-lib:fref x-Ydata’% (jx) ((1 *)) x-%offset’)
temp)
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(setf jx (f2cl-lib:int-sub jx incx))))))))))
end_label
(return (values nil nil nil nil nil nil nil nil))))))
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Chapter 6

BLAS Level 3

6.1 dgemm BLAS

(dgemm.input)=
)set break resume
)sys rm -f dgemm.output
)spool dgemm.output
)set message test on
)set message auto off
Jclear all

)spool
)1lisp (bye)

501
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(dgemm.help)=

dgemm examples

Man Page Details

NAME
DGEMM - perform one of the matrix-matrix operations C :=
alpha*xop( A )*xop( B ) + betaxC,

SYNOPSIS
SUBROUTINE DGEMM ( TRANSA, TRANSB, M, N, K, ALPHA, A, LDA,
B, LDB, BETA, C, LDC )

CHARACTER*1 TRANSA, TRANSB

INTEGER M, N, K, LDA, LDB, LDC

DOUBLE PRECISION ALPHA, BETA

DOUBLE PRECISION A( LDA, * ), B( LDB, * ), C( LDC,
* )

PURPOSE
DGEMM performs one of the matrix-matrix operations

where op( X ) is one of
op(X) =X or op(X)=X,
alpha and beta are scalars, and A, B and C are matrices,

with op( A ) an m by k matrix, op( B ) a k by n matrix
and C an m by n matrix.

PARAMETERS
TRANSA - CHARACTER*1. On entry, TRANSA specifies the form
of op( A ) to be used in the matrix multiplication as fol-

lows:
TRANSA = N’ or ’n’, op( A ) = A.
TRANSA = °T’> or ’t’, op( A ) = A’.
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ka is

TRANSA

= ’C’ or ’c’, op(A) =A’.

Unchanged on exit.

TRANSB
of op(
lows:

TRANSB
TRANSB

TRANSB

CHARACTER*1. On entry, TRANSB specifies the form
B ) to be used in the matrix multiplication as fol-

= ’N’ or ’n’, op( B ) = B.
=T’ or ’t’, op( B ) =B’.
= ’C’ or ’c’, op( B ) =B’.

Unchanged on exit.

M

ALPHA

- INTEGER.

On entry, M specifies the number of rows of the
matrix op( A ) and of the matrix C. M must be
at least zero. Unchanged on exit.

- INTEGER.

On entry, N specifies the number of columns of the
matrix op( B ) and the number of columns of the
matrix C. N must be at least zero. Unchanged on
exit.

- INTEGER.

On entry, K specifies the number of columns of the
matrix op( A ) and the number of rows of the matrix
op( B ). K must be at least zero. Unchanged on
exit.

- DOUBLE PRECISION.
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

DOUBLE PRECISION array of DIMENSION ( LDA, ka ), where
k when TRANSA = ’N’ or ’n’, and is m otherwise.
Before entry with TRANSA = °N’ or ’n’, the leading
m by k part of the array A must contain the matrix
A, otherwise the leading k by m part of the array
A must contain the matrix A. Unchanged on exit.
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LDA - INTEGER.
On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. When TRANSA =
’N’ or ’n’ then LDA must be at least max( 1, m ),
otherwise LDA must be at least max( 1, k ).
Unchanged on exit.

kb is
B -

DOUBLE PRECISION array of DIMENSION ( LDB, kb ), where
n when TRANSB = ’N’ or ’n’, and is k otherwise.
Before entry with TRANSB = ’N’ or ’n’, the leading

k by n part of the array B must contain the matrix

B, otherwise the leading n by k part of the array

B must contain the matrix B. Unchanged on exit.

LDB - INTEGER.
On entry, LDB specifies the first dimension of B as
declared in the calling (sub) program. When TRANSB =
’N’ or ’n’ then LDB must be at least max( 1, k ),

otherwise LDB must be at least max( 1, n ).
Unchanged on exit.

BETA - DOUBLE PRECISION.
On entry, BETA specifies the scalar beta. When
BETA 1is supplied as zero then C need not be set on
input. Unchanged on exit.

C - DOUBLE PRECISION array of DIMENSION ( LDC, n ).
Before entry, the leading m by n part of the array
C must contain the matrix C, except when beta is
zero, in which case C need not be set on entry. On
exit, the array C is overwritten by the m by n
matrix ( alpha*op( A )*op( B ) + betaxC ).

LDC - INTEGER.
On entry, LDC specifies the first dimension of C as
declared in the calling (sub) program. LDC
must be at least max( 1, m ). Unchanged on exit.
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(BLAS 8 dgemm)=
(let*x ((one 1.0) (zero 0.0))
(declare (type (double-float 1.0 1.0) one)
(type (double-float 0.0 0.0) zero))
(defun dgemm (transa transb m n k alpha a lda b 1db$ beta c 1ldc)
(declare (type (simple-array double-float (*)) c b a)
(type (double-float) beta alpha)
(type fixnum ldc 1db$ lda k n m)
(type character transb transa))
(f2cl-lib:with-multi-array-data
((transa character transa-%data) transa-%offset)
(transb character transb-Ydata) transb-%offset’)
(a double-float a-%datal, a-%offset?)
(b double-float b-%datal, b-%offset?)
(c double-float c-%datal c-hoffset#))
(prog ((temp 0.0) (i 0) (info 0) (j 0) (1 0) (ncola 0) (nrowa 0)
(nrowb 0) (nota nil) (notb nil))
(declare (type (double-float) temp)
(type fixnum i info j 1 ncola nrowa nrowb)
(type (member t nil) nota notb))
(setf nota (char-equal transa #\N))
(setf notb (char-equal transb #\N))
(cond
(nota
(setf nrowa m)
(setf ncola k))
(t
(setf nrowa k)
(setf ncola m)))
(cond
(notb
(setf nrowb k))
(t
(setf nrowb n)))
(setf info 0)
(cond
((and (not nota) (not (char-equal transa #\C)) (not (char-equal transa #\T)))
(setf info 1))
((and (not notb) (not (char-equal transb #\C)) (not (char-equal transb #\T)))
(setf info 2))
((<m 0)
(setf info 3))
((<n0)
(setf info 4))
((< k 0)
(setf info 5))
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((< 1da (max (the fixnum 1) (the fixnum nrowa)))
(setf info 8))
((< 1dv$
(max (the fixnum 1) (the fixnum nrowb)))
(setf info 10))
((< 1dc (max (the fixnum 1) (the fixnum m)))
(setf info 13)))
(cond
((/= info 0)
(error
" x* On entry to ~a parameter number “a had an illegal value™}"
"DGEMM" info)
(go end_label)))
(if (or (=m 0) (= n 0) (and (or (= alpha zero) (= k 0)) (= beta one)))
(go end_label))
(cond
((= alpha zero)
(cond
((= beta zero)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref c-%data}
(i j)
((1 1dc) (1 %))
c-hoffsetd)
zero))))))
(t
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
(> j n) nil)
(tagbody
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref c-%datal
G ip
((1 1dc) (1 %))
c-Y%hoffsetl)
(* beta
(f2cl-1ib:fref c-%datal
G ip
((1 1dc) (1 *))
c-hoffset’)))))))))
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(go end_label)))
(cond
(notb
(cond
(nota
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((= beta zero)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref c-%data}
(i 3)
((1 1dc) (1 =)
c-hoffset?)
zero))))
((/= beta one)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-1ib:fref c-Y%data
(GRND)
((1 1dc) (1 *))
c-%hoffsetl)
(x beta
(f2cl-1ib:fref c-%datal
(GRND)
((1 1de) (1 %))
c-hoffset%)))))))
(f2cl1-1ib:fdo (1 1 (f2cl-lib:int-add 1 1))
((> 1 k) nil)

(tagbody
(cond
((/= (f2cl-lib:fref b (1 j) ((1 1db$) (1 *))) zero)
(setf temp
(* alpha
(f2cl-lib:fref b-Ydata%

a j
((1 1dp$) (1 %))
b-Y%offset%)))
(f2cl1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref c-Y%datal
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CRND
((1 1dc) (1 %))
c-hoffsetl)
(+
(f2cl-1ib:fref c-%datal
(i j)
((1 1dc) (1 %))
c-hoffseth)
(* temp
(f2cl-1ib:fref a-Ydata
(i 1D
((1 1da) (1 %))

a-%offset’%)))))))))))))
(t

(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-lib:fdo (i 1 (f2cl-1lib:int-add i 1))
((> i m) nil)
(tagbody
(setf temp zero)
(f2cl-1ib:fdo (1 1 (f2cl-1lib:int-add 1 1))
((> 1 k) nil)

(tagbody
(setf temp
(+ temp

(*

(f2cl-1ib:fref a-%datal,
a1 i
((1 1da) (1 %))
a-Y%offset%)

(f2cl-1ib:fref b-%data,
a p
((1 1db$) (1 %))
b-%offset%))))))

(cond

((= beta zero)

(setf (f2cl-lib:fref c-Y%data}
i3
((1 1de) (1 %))
c-%hoffsetl)

(* alpha temp)))

(t

(setf (f2cl-lib:fref c-Y%datal
i3
((1 1dc) (1 %))
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c-hoffset?)
(+ (* alpha temp)
(* beta
(f2cl-1ib:fref c-Y%datal,
1 j
((1 1dc) (1 %))
c-hoffset’)))))))))))))
(t
(cond
(nota
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
(> j n) nil)
(tagbody
(cond
((= beta zero)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)

(tagbody
(setf (f2cl-lib:fref c-%data}
(i j)
((1 1dc) (1 *))
c-hoffsetl)
zero))))

((/= beta one)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref c-Ydatal,
(CRND)
((1 1de) (1 %))
c-Y%hoffsetl,)
(*x beta
(f2cl-1ib:fref c-%datal
(GCRRD)
((1 1de) (1 %))
c-%offset%)))))))
(f2cl-1ib:fdo (1 1 (f2cl-lib:int-add 1 1))
((> 1 k) nil)

(tagbody
(cond
((/= (f2cl-lib:fref b (j 1) ((1 1db$) (1 *))) zero)
(setf temp
(* alpha
(f2cl-lib:fref b-Ydatal

G D
((1 1dp$) (1 *))
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b-Y%offset?)))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref c-Jdata
i j
((1 1de) (1 %))
c-hoffseth)
(+
(f2cl-1ib:fref c-%dataj
(i 3j)
((1 1dc) (1 %))
c-hoffsetd)
(* temp
(f2cl-1ib:fref a-Ydata
(i1
((1 1da) (1 %))

a-hoffset’))))))))))))
(t

(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2c1-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i m) nil)
(tagbody
(setf temp zero)
(f2cl-1ib:fdo (1 1 (f2cl-lib:int-add 1 1))
((> 1 k) nil)

(tagbody
(setf temp
(+ temp

(*

(f2cl-1ib:fref a-data
(1 1)
((1 1da) (1 %))
a-Y%offset%)

(f2cl-1ib:fref b-%data,
(G D
((1 1db$) (1 %))
b-Yoffset’))))))

(cond

((= beta zero)

(setf (f2cl-lib:fref c-Y%data}
CRND
((1 1dc) (1 %))
c-Y%hoffsetl)
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end_label
(return

511
(* alpha temp)))
(t
(setf (f2cl-lib:fref c-%data}
(i 3)
((1 1dc) (1 =)
c-hoffset?)
(+ (* alpha temp)
(* beta
(f2cl-1ib:fref c-Y%datal,

GERD,
((1 1de) (1 %))
c—hoffset’))))1)))))I)))

(values nil nil nil nil nil nil nil nil nil nil nil nil nil))))))

6.2 dsymm BLAS

(dsymm.input)=
)set break resume

)sys rm -f dsymm.output

)spool dsymm.output
)set message test on
)set message auto off
)clear all

) spool
)1lisp (bye)
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(dsymm.help)=

dsymm examples

Man Page Details

NAME
DSYMM - perform one of the matrix-matrix operations C :=

alpha*A*B + betax*C,
SYNOPSIS
SUBROUTINE DSYMM ( SIDE, UPLO, M, N, ALPHA, A, LDA, B, LDB,
BETA, C, LDC )

CHARACTER*1 SIDE, UPLO

INTEGER M, N, LDA, LDB, LDC

DOUBLE PRECISION ALPHA, BETA

DOUBLE PRECISION A( LDA, * ), B( LDB, * ), C( LDC,
* )

PURPOSE
DSYMM performs one of the matrix-matrix operations

or
C := alpha*B*A + betaxC,

where alpha and beta are scalars, A is a symmetric matrix
and B and C are m by n matrices.

PARAMETERS
SIDE - CHARACTER*1.
On entry, SIDE specifies whether the symmetric
matrix A appears on the 1left or right in the
operation as follows:

SIDE = L’ or 1’ C := alphax*A*B + betaxC,

SIDE = ’R’ or ’r’ C := alpha*BxA + betaxC,
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Unchanged on exit.

UPLO - CHARACTER*1.
On entry, UPLO specifies whether the wupper or
lower triangular part of the symmetric matrix
A is to Dbe referenced as follows:

UPLO = ’U’ or ’u’ Only the upper triangular part of
the symmetric matrix is to be referenced.

UPLO = 'L’ or 1’ Only the lower triangular part of
the symmetric matrix is to be referenced.

Unchanged on exit.

M - INTEGER.
On entry, M specifies the number of rows of the
matrix C. M must be at least zero. Unchanged on
exit.

N - INTEGER.
On entry, N specifies the number of columns of the
matrix C. N must be at least zero. Unchanged on
exit.

ALPHA - DOUBLE PRECISION.
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

ka is
A -
DOUBLE PRECISION array of DIMENSION ( LDA, ka ), where
m when SIDE = °L’ or ’1’ and is n otherwise.
Before entry with SIDE = 'L’ or ’1’, the m by m
part of the array A must contain the symmetric
matrix, such that when UPLO = U’ or ’u’, the lead-
ing m by m upper triangular part of the array A
must contain the upper triangular part of the sym-
metric matrix and the strictly lower triangular
part of A is not referenced, and when UPLO = °L’
or ’1’, the leading m by m lower triangular part
of the array A must contain the Ilower triangular
part of the symmetric matrix and the strictly
upper triangular part of A is not referenced.
Before entry with SIDE = ’R’ or ’r’, the n by n
part of the array A must contain the symmetric
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LDA

LDB

BETA

LDC
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matrix, such that when UPLO = ’U’ or ’u’, the lead-
ing n by n upper triangular part of the array A

must contain the upper triangular part of the sym-
metric matrix and the strictly lower triangular
part of A 1is not referenced, and when UPLO = °L’
or ’1’, the leading n by n Ilower triangular part

of the array A must contain the lower triangular
part of the symmetric matrix and the strictly
upper triangular part of A is not referenced.
Unchanged on exit.

- INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. When SIDE =
’L> or ’1° then LDA must be at least max( 1, m ),
otherwise LDA must be at least max( 1, n ).
Unchanged on exit.

- DOUBLE PRECISION array of DIMENSION ( LDB, n ).
Before entry, the leading m by n part of the array
B must contain the matrix B. Unchanged on exit.

- INTEGER.

On entry, LDB specifies the first dimension of B as
declared in the calling (sub) program. LDB
must be at least max( 1, m ). Unchanged on exit.

- DOUBLE PRECISION.

On entry, BETA specifies the scalar beta. When
BETA 1is supplied as zero then C need not be set on
input. Unchanged on exit.

- DOUBLE PRECISION array of DIMENSION ( LDC, n ).
Before entry, the leading m by n part of the array
C must contain the matrix C, except when beta is
zero, in which case C need not be set on entry. On
exit, the array C 1is overwritten by the m by n
updated matrix.

- INTEGER.

On entry, LDC specifies the first dimension of C as
declared in the calling (sub) program. LDC
must be at least max( 1, m ). Unchanged on exit.

Level 3 Blas routine.
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(BLAS 8 dsymm)=
(let* ((one 1.0) (zero 0.0))
(declare (type (double-float 1.0 1.0) one)
(type (double-float 0.0 0.0) zero))
(defun dsymm (side uplo m n alpha a lda b 1db$ beta c 1ldc)
(declare (type (simple-array double-float (*)) c b a)
(type (double-float) beta alpha)
(type fixnum ldc 1db$ lda n m)
(type character uplo side))
(f2cl-lib:with-multi-array-data
((side character side-%data) side-%offset’)
(uplo character uplo-%datal, uplo-%offset)
(a double-float a-%datal, a-%offset?)
(b double-float b-%datal, b-%offset?)
(c double-float c-%datal c-hoffset#))
(prog ((templ 0.0) (temp2 0.0) (i 0) (info 0) (j 0) (k 0) (nrowa 0)
(upper nil))
(declare (type (double-float) templ temp2)
(type fixnum i info j k nrowa)
(type (member t nil) upper))
(cond
((char-equal side #\L)
(setf nrowa m))
(t
(setf nrowa n)))
(setf upper (char-equal uplo #\U))
(setf info 0)
(cond
((and (not (char-equal side #\L)) (not (char-equal side #\R)))
(setf info 1))
((and (not upper) (not (char-equal uplo #\L)))
(setf info 2))
((<m 0)
(setf info 3))
((<n0)
(setf info 4))
((< lda (max (the fixnum 1) (the fixnum nrowa)))
(setf info 7))
((< 1db$ (max (the fixnum 1) (the fixnum m)))
(setf info 9))
((< 1dc (max (the fixnum 1) (the fixnum m)))
(setf info 12)))

(cond
((/= info 0)
(error

" *x On entry to “a parameter number “a had an illegal value~%"
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"DSYMM" info)
(go end_label)))
(if (or (= m 0) (= n 0) (and (= alpha zero) (= beta one)))
(go end_label))
(cond
((= alpha zero)
(cond
((= beta zero)
(f2c1l-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2c1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref c-%data},
(i j)
((1 1dc) (1 %))
c-hoffseth)
zero))))))
(t
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref c-%datal
a i
((1 1dc) (1 *))
c-Y%hoffsetl)

(* beta
(f2cl-lib:fref c-Ydataj,
G 3
((1 1dc) (1 %))
c-hoffset’)))))))))
(go end_label)))
(cond
((char-equal side #\L)
(cond
(upper

(f2cl-lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i m) nil)
(tagbody
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(setf templ
(* alpha
(f2cl-1ib:fref b-Ydataj,
1 j)
((1 1db$) (1 =))

b-Yoffset%)))
(setf temp2 zero)

(f2cl-1lib:fdo (k 1 (f2cl-lib:int-add k 1))
(> k
(f2cl-1lib:int-add i
(f2cl-1ib:int-sub

iDD))
nil)
(tagbody
(setf (f2cl-lib:fref c-%data},
(k j)
((1 1dc) (1 %))
c-hoffset)
(+
(f2cl-1ib:fref c-Y%data
(k j)
((1 1dc) (1 %))
c-lhoffset%)
(* templ
(f2cl-1ib:fref a-Y%dataj

(k 1)
((1 1da) (1 %))

a-%offset%))))
(setf temp2

(+ temp2

(*

(f2cl-1ib:fref b-%datal
(k 3
((1 1db%) (1 %))
b-Y%offset?)

(f2cl-1ib:fref a-%dataj
(k 1)
((1 1da) (1 *))
a-%offset%))))))

(cond
((= beta zero)
(setf (f2cl-lib:fref c-%data}
(i j)
((1 1dc) (1 %))

c-Y%offset’)
(+
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(*x templ
(f2cl-1ib:fref a-Y%datajl,
(i 1)
((1 1da) (1 *))
a-Y%offset%))
(* alpha temp2))))
(t
(setf (f2cl-lib:fref c-Y%datal
(GIN)D)
((1 1dc) (1 %))
c-%hoffset?)

(+
(* beta
(f2cl-1ib:fref c-%data,
(i j)
((1 1dc) (1 *))
c-hoffseth))
(* templ
(f2cl-1ib:fref a-%dataj,
(i 1)

((1 1da) (1 *))
a-Y%offset%))
(* alpha temp2))))))))))
(t
(f2cl-lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2c1-1ib:fdo (i m (f2cl-lib:int-add i (f2cl-lib:int-sub 1)))
((> 1i 1) nil)
(tagbody
(setf templ
(* alpha
(f2cl-1ib:fref b-%datal,

G i
((1 1db$) (1 %))
b-%offset%)))

(setf temp2 zero)

(f2cl1-1ib:fdo (k (f2cl-lib:int-add i 1)

(f2cl-1ib:int-add k 1))
(> kx m) nil)
(tagbody
(setf (f2cl-lib:fref c-%data}
(k j)
((1 1dc) (1 %))
c-hoffsetd)
(+
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(f2cl-1lib:fref c-%datal
(k j)
((1 1dc) (1 %))
c-Y%hoffsetl)
(* templ
(f2cl-1ib:fref a-Y%datal
(k 1)
((1 1da) (1 %))
a-%offset%))))
(setf temp2
(+ temp2
(*
(f2cl-1ib:fref b-Ydatal
(k j)
((1 1dp$) (1 %))
b-Y%offsetl)
(f2cl-1lib:fref a-Y%datal
(k 1)
((1 1da) (1 %))
a-%offset%))))))
(cond
((= beta zero)
(setf (f2cl-1lib:fref c-Y%data
(GRND)
((1 1dc) (1 *))
c-%hoffsetl)
(+
(* templ
(f2cl-1ib:fref a-Y%datal,
(i 1)
((1 1da) (1 *))
a-%offset%))
(* alpha temp2))))
(t
(setf (f2cl-lib:fref c-%datal
(i 3)
((1 1dc) (1 *))
c-hoffset?)

(+
(* beta
(f2cl-1ib:fref c-%dataj,
(i j)
((1 1dc) (1 %))
c-Yhoffseth))
(* templ

(f2cl-1lib:fref a-%datal,
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(i 1)
((1 1lda) (1 %))
a-Yoffset%))

(x alpha temp2))))))))))))
(t

(f2cl-1lib:fdo (j 1 (f2cl-1lib:int-add j 1))
((> j n) nil)

(tagbody
(setf templ
(* alpha
(f2cl-1ib:fref a-Jdatal

G i
((1 1da) (1 %))
a-hoffsetl)))

(cond

((= beta zero)
(f2c1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref c-%datal
(i j)
((1 1dc) (1 %))
c-fhoffset)
(* templ
(f2cl-1ib:fref b-}dataj,
(i j)
((1 1dp$) (1 %))

b-Y%offset%))))))
(t

(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)

(tagbody
(setf (f2cl-lib:fref c-Y%datal,
(GND)
((1 1de) (1 %))
c-hoffsetd)
(+
(* beta
(f2cl-1ib:fref c-Ydatal
i i
((1 1dc) (1 %))
c-%hoffsetl))
(* templ
(f2cl-1ib:fref b-Ydatal,

(GEND)
((1 1dp$) (1 %))
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b-%offset%))))))))
(f2cl-1ib:fdo (k 1 (f2cl-lib:int-add k 1))
((> k (f2cl-lib:int-add j (£f2cl-lib:int-sub 1)))

nil)
(tagbody
(cond
(upper
(setf templ
(* alpha
(f2cl-lib:fref a-Y%dataj,
k 3
((1 1da) (1 %))
a-foffset#))))
(t
(setf templ
(* alpha
(f2cl-1lib:fref a-Y%dataj,

(G k)
((1 1da) (1 %))
a-%offset%)))))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)

(tagbody
(setf (f2cl-lib:fref c-Ydatay
1 j)
((1 1dc) (1 %))
c-hoffset¥)
(+
(f2cl-1ib:fref c-%dataj,
(i 3)

((1 1dc) (1 *))
c-%hoffsetl)
(* templ
(f2cl-1ib:fref b-Ydata,
(i k)
((1 1db$) (1 =*))
b-Yoffset%))))))))
(f2c1l-1ib:fdo (k (f2cl-lib:int-add j 1) (f2cl-lib:int-add k 1))
((> k n) nil)
(tagbody
(cond
(upper
(setf templ
(* alpha
(f2cl-1ib:fref a-Ydatal,
(j k)
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((1 1da) (1 %))
a-foffset#%))))

(setf templ

(* alpha
(f2cl-1ib:fref a-data
(k 3
((1 1da) (1 %))
a-%offset%)))))

(f2cl-lib:fdo (i 1 (f2cl-1lib:int-add i 1))

((> i m) nil)

(tagbody

end_label
(return (values

6.3 dsyr2k BLAS

(dsyr2k.input)=
)set break resume

(setf (f2cl-lib:fref c-Ydatay
1 j)
((1 1dc) (1 %))
c-hoffset¥)
(+
(f2cl-1ib:fref c-%datal,
G
((1 1dc) (1 *))
c-%hoffsetl)
(* templ
(f2cl-1ib:fref b-Ydatal
(i k)
((1 1dp$) (1 %))
b-Yoffset%))))))))))))

nil nil nil nil nil nil nil nil nil nil nil nil))))))

)sys rm -f dsyr2k.output

)spool dsyr2k.output
)set message test on
)set message auto off
)clear all

)spool
)1lisp (bye)



6.3. DSYR2K BLAS 523

(dsyr2k.help)=

dsyr2k exampl

es

Man Page Deta

ils

NAME
DSYR2K
:= alph

SYNOPSIS
SUBROUT

CHA

INT

- perform one of the symmetric rank 2k operations C
a*xA*B’ + alpha*B*A’ + betaxC,

INE DSYR2K( UPLO, TRANS, N, K, ALPHA, A, LDA, B, LDB,
BETA, C, LDC )
RACTER*1 UPLO, TRANS

EGER N, K, LDA, LDB, LDC

DOUBLE PRECISION ALPHA, BETA

DOUBLE PRECISION A( LDA, * ), B( LDB, * ), C(

PURPOSE
DSYR2K

or
C :=

where

metric

first

PARAMETERS
UPLO

LDC, * )

performs one of the symmetric rank 2k operations

alpha*A’*B + alpha*B’*A + betaxC,

alpha and beta are scalars, C is an n by n sym-
matrix and A and B are n by k matrices in the
case and k by n matrices in the second case.

- CHARACTER*1.

On entry, UPLO specifies whether the upper or
lower triangular part of the array C 1is to be
referenced as follows:

UPLO = ’U’ or ’u’ Only the upper triangular part
of C is to be referenced.
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UPLO = 'L’ or ’1’ Only the lower triangular part
of C is to be referenced.

Unchanged on exit.
TRANS - CHARACTER*1.

On entry, TRANS specifies the operation to be per-
formed as follows:

TRANS = ’N’ or ’n’ C :
betax*C.

alpha*xA*B’ + alphaxBxA’ +

TRANS = ’T’ or ’t’ C :
betax*C.

alpha*A’*B + alpha*B’*A +

TRANS = °C’ or ’c’
betax*C.

Q
]

alpha*A’*B + alphaxB’*A +

Unchanged on exit.

N - INTEGER.
On entry, N specifies the order of the matrix C. N
must be at least zero. Unchanged on exit.

K - INTEGER.
On entry with TRANS = ’N’ or ’n’, K specifies the
number of columns of the matrices A and B, and
on entry with TRANS = ’T’ or ’t’ or ’C’ or ’c’, K
specifies the number of rows of the matrices A and
B. K must be at least =zero. Unchanged on exit.

ALPHA - DOUBLE PRECISION.
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

ka is

A -
DOUBLE PRECISION array of DIMENSION ( LDA, ka ), where
k when TRANS = ’N’ or ’n’, and is n otherwise.
Before entry with TRANS = ’N’ or ’n’, the leading
n by k part of the array A must contain the matrix
A, otherwise the leading k by n part of the array
A must contain the matrix A. Unchanged on exit.

LDA - INTEGER.

On entry, LDA specifies the first dimension of A as
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declared in the calling (sub) program. When
TRANS = ’N’ or ’n’ then LDA must be at least max(
1, n ), otherwise LDA must be at least max( 1, k ).
Unchanged on exit.

kb is
B _

DOUBLE PRECISION array of DIMENSION ( LDB, kb ), where
k when TRANS = ’N’ or ’n’, and is n otherwise.
Before entry with TRANS = ’N’ or ’n’, the leading

n by k part of the array B must contain the matrix

B, otherwise the leading k by n part of the array

B must contain the matrix B. Unchanged on exit.

LDB - INTEGER.
On entry, LDB specifies the first dimension of B as
declared in the calling (sub) program. When
TRANS = °N’ or ’n’ then LDB must be at least max(
1, n ), otherwise LDB must be at least max( 1, k ).
Unchanged on exit.

BETA - DOUBLE PRECISION.
On entry, BETA specifies the scalar beta. Unchanged
on exit.

C - DOUBLE PRECISION array of DIMENSION ( LDC, n ).
Before entry with UPLO = ’U’ or ’u’, the leading
n by n upper triangular part of the array C must con-
tain the upper triangular part of the symmetric
matrix and the strictly lower triangular part of C
is not referenced. O0On exit, the upper triangular
part of the array C is overwritten by the upper tri-
angular part of the updated matrix. Before entry
with UPLO = °L’ or ’1l’, the leading n by n lower
triangular part of the array C must contain the lower
triangular part of the symmetric matrix and the
strictly upper triangular part of C is not refer-
enced. 0On exit, the lower triangular part of the
array C is overwritten by the lower triangular part
of the updated matrix.

LDC - INTEGER.
On entry, LDC specifies the first dimension of C as
declared in the calling (sub) program. LDC
must be at least max( 1, n ). Unchanged on exit.
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(BLAS 3 dsyr2k)=
(let* ((one 1.0) (zero 0.0))
(declare (type (double-float 1.0 1.0) one)
(type (double-float 0.0 0.0) zero))
(defun dsyr2k (uplo trans n k alpha a lda b 1db$ beta c 1ldc)
(declare (type (simple-array double-float (*)) c b a)
(type (double-float) beta alpha)
(type fixnum ldc 1db$ lda k n)
(type character trans uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%datal uplo-Y%offset?)
(trans character trans-jdata), trans-%offset)
(a double-float a-%datal, a-%offset’)
(b double-float b-%datal, b-%offset’)
(c double-float c-%datal c-%offset#))
(prog ((templ 0.0) (temp2 0.0) (i 0) (info 0) (j 0) (1 0) (nrowa 0)
(upper nil))
(declare (type (double-float) templ temp2)
(type fixnum i info j 1 nrowa)
(type (member t nil) upper))
(cond
((char-equal trans #\N)
(setf nrowa n))
(t
(setf nrowa k)))
(setf upper (char-equal uplo #\U))
(setf info 0)
(cond
((and (not upper) (not (char-equal uplo #\L)))
(setf info 1))
((and (not (char-equal trans #\N))
(not (char-equal trans #\T))
(not (char-equal trans #\C)))
(setf info 2))
((<no0)
(setf info 3))
(< k 0)
(setf info 4))
((< 1da (max (the fixnum 1) (the fixnum nrowa)))
(setf info 7))
((< 1db$
(max (the fixnum 1) (the fixnum nrowa)))
(setf info 9))
((< 1dc (max (the fixnum 1) (the fixnum n)))
(setf info 12)))
(cond
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((/= info 0)
(error
" %% On entry to “a parameter number “a had an illegal value~™%"
"DSYR2K" info)
(go end_label)))
(if (or (= n 0) (and (or (= alpha zero) (= k 0)) (= beta one)))
(go end_label))

(cond
((= alpha zero)
(cond
(upper
(cond
((= beta zero)
(f2cl-1ib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i j) nil)
(tagbody
(setf (f2cl-lib:fref c-Y%data}
(i j)
((1 1dc) (1 *))
c-hoffset%)
zero))))))
(t
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i j) nil)
(tagbody
(setf (f2cl-lib:fref c-%data}
a p
((1 1dc) (1 %))
c-Y%offsetl)
(*x beta
(f2cl-1lib:fref c-Ydata
(i 3)
((1 1de) (1 %))
c-hoffset’))))))))))
(t

(cond
((= beta zero)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
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(f2c1-1ib:fdo (i j (f2cl-lib:int-add i 1))
((> i n) nil)

(tagbody
(setf (f2cl-lib:fref c-Y%data}
i j
((1 1dc) (1 %))
c-lhoffset¥)
zero))))))

(t
(f2c1l-1ib:fdo (j 1 (£f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-lib:fdo (i j (f2cl-1lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref c-Y%data}
1 3
((1 1dc) (1 %))
c-Y%offsetl)
(x beta
(f2cl-1ib:fref c-Y%data
i j
((1 1dc) (1 %))
c-hoffset’)))))))))))
(go end_label)))
(cond
((char-equal trans #\N)
(cond
(upper
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((= beta zero)
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i j) nil)
(tagbody
(setf (f2cl-lib:fref c-Y%data}
i3
((1 1de) (1 %))
c-Y%hoffsetl)
zero))))
((/= beta one)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i j) nil)
(tagbody
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(setf (f2cl-lib:fref c-Y%datal,

(CRND)

((1 1dc) (1 %))

c-%offsetlh)

(x beta
(f2cl-1ib:fref c-%datal

(CND)
((1 1dc) (1 %))

c-hoffset%)))))))
(f2cl-1lib:fdo (1 1 (f2cl-lib:int-add 1 1))

((> 1 k) nil)
(tagbody
(cond

(Cor (/= (f2cl-lib:fref a (j 1) ((1 1da) (1 *))) zero)

(/= (£2cl-lib:fref b (j 1) ((1 1db3$) (1 *))) zero))
(setf templ

(* alpha
(f2cl-1ib:fref b-Y%datal,
G 1
((1 1db$) (1 %))

b-Y%offset%)))
(setf temp2

(* alpha
(f2cl-1ib:fref a-Ydata
(G D
((1 1da) (1 *))
a-Yoffset¥h)))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> 1i 3 nil)
(tagbody
(setf (f2cl-lib:fref c-Y%datal

(i 3

((1 1dc) (1 %))

c-Y%hoffseth)

(+
(f2cl-1ib:fref c-%dataj
1 j)
((1 1dc) (1 %))
c-fhoffset¥)
(*
(f2cl-1ib:fref a-Y%datal,
(i1
((1 1da) (1 %))
a-%offsetl)
templ)

(*
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(f2cl-1ib:fref b-Ydatal,
1D
((1 1dp$) (1 %))
b-Y%offsetl)
temp2))))))))))))
(t
(f2¢l-1ib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((= beta zero)
(f2¢l-1ib:fdo (i j (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref c-Y%datal
13
((1 1dc) (1 %))
c-%offseth)
zero))))
((/= beta one)
(f2c1l-1ib:fdo (i j (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref c-Y%datal
1 3
((1 1dc) (1 %))
c-%hoffset?)
(* beta
(f2cl-1ib:fref c-Ydata
GIN)D)
((1 1dc) (1 %))
c-thoffset’)))))))
(f2c1-1ib:fdo (1 1 (f2cl-lib:int-add 1 1))
((> 1 k) nil)
(tagbody
(cond
(Cor (/= (f2cl-lib:fref a (j 1) ((1 1da) (1 *))) zero)
(/= (f2cl-lib:fref b (j 1) ((1 1db3$) (1 *))) zero))
(setf templ
(* alpha
(f2cl-1ib:fref b-Ydata
(G 1
((1 1db$) (1 =))
b-Y%offset%)))
(setf temp2
(* alpha
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(f2cl-1ib:fref a-%datal
G D
((1 1da) (1 %))
a-Y%offseth)))
(f2cl-1ib:fdo (i j (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref c-Y%datal

i 3

((1 1dc) (1 %))

c-hoffsetd)

(+
(f2cl-1ib:fref c-Y%datal
1 3
((1 1dc) (1 %))
c-hoffset%)
(*
(f2cl-1ib:fref a-Ydatal,
(i1
((1 1da) (1 %))
a-Y%offset?)
templ)
(*
(f2cl-1ib:fref b-Ydatal
(i1
((1 1dp$) (1 %))
b-Y%offset)
temp2))))))))))))))
(t
(cond
(upper

(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
(> j n) nil)
(tagbody
(f2c1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> 1i 3j) nil)
(tagbody
(setf templ zero)
(setf temp2 zero)
(f2cl-lib:fdo (1 1 (f2cl-lib:int-add 1 1))
((> 1 k) nil)
(tagbody
(setf templ
(+ templ
(*
(f2cl-lib:fref a-Y%datal,
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1 i
((1 1da) (1 *))
a-Y%offset%)
(f2cl-1ib:fref b-%dataj,
a 3
((1 1db$) (1 %))
b-Yoffset%))))
(setf temp2
(+ temp2
(*
(f2cl-1ib:fref b-%datal
a i
((1 1db$) (1 *))
b-%offset%)
(f2cl-1ib:fref a-%dataj,
a 3
((1 1da) (1 %))
a-%offset%))))))
(cond
((= beta zero)
(setf (f2cl-lib:fref c-Y%data}
1 j
((1 1dc) (1 %))
c-fhoffseth)
(+ (x alpha templ) (* alpha temp2))))
(t
(setf (f2cl-lib:fref c-Y%data}
1 3
((1 1dc) (1 %))
c-Y%offsetl)
(+
(*x beta
(f2cl-1ib:fref c-%datal
(CND)
((1 1de) (1 %))
c-%hoffseth))
(* alpha templ)
(* alpha temp2))))))))))
(t
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1lib:fdo (i j (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf templ zero)
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(setf temp2 zero)
(f2cl-1ib:fdo (1 1 (f2cl-lib:int-add 1 1))
((> 1 k) nil)

(tagbody
(setf templ
(+ templ
(*
(f2cl-lib:fref a-%datal,

a i)
((1 1da) (1 %))
a-Y%offset)

(f2cl-1ib:fref b-Ydatal,
a
((1 1db$) (1 %))
b-%offset%))))

(setf temp2
(+ temp2

(*

(f2cl-1ib:fref b-Ydatal,
a1 i)
((1 1dp$) (1 %))
b-Y%offset’)

(f2cl-1ib:fref a-Ydatal,
a i
((1 1da) (1 %))
a-Y%offset’))))))

(cond
((= beta zero)
(setf (f2cl-lib:fref c-%datal
(i 3)
((1 1dc) (1 *))
c-%hoffsetl)
(+ (* alpha templ) (* alpha temp2))))
(t
(setf (f2cl-lib:fref c-%datal
(i 3)
((1 1dc) (1 *))
c-hoffset?)
(+
(* beta
(f2cl-1ib:fref c-%dataj,
(i j)
((1 1dc) (1 %))
c-Yhoffseth))
(* alpha templ)
(x alpha temp2)))))))))))))
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end_label
(return (values nil nil nil nil nil nil nil nil nil nil nil nil))))))

6.4 dsyrk BLAS

(dsyrk.input)=
)set break resume
)sys rm -f dsyrk.output
)spool dsyrk.output
)set message test on
)set message auto off
)clear all

) spool
)1lisp (bye)
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(dsyrk.help)=

dsyrk examples

Man Page Details

NAME
DSYRK - perform one of the symmetric rank k operations C
:= alphaxA*A’ + betaxC,
SYNOPSIS
SUBROUTINE DSYRK ( UPLO, TRANS, N, K, ALPHA, A, LDA, BETA,
C, LDC )
CHARACTER*1 UPLO, TRANS
INTEGER N, K, LDA, LDC
DOUBLE PRECISION ALPHA, BETA
DOUBLE PRECISION A( LDA, * ), C( LDC, * )
PURPOSE
DSYRK performs one of the symmetric rank k operations
or
C := alphax*A’*A + betax*C,
where alpha and beta are scalars, C is an n by n sym-—
metric matrix and A is an n by k matrix in the first
case and a k by n matrix in the second case.
PARAMETERS

UPLO - CHARACTER*1.
On entry, UPLO specifies whether the wupper or

lower triangular part of the array C is to be
referenced as follows:

UPLO = U’ or ’u’ Only the wupper triangular part
of C is to be referenced.

UPLO = 'L’ or ’1’ Only the 1lower triangular part
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of C is to be referenced.
Unchanged on exit.
TRANS - CHARACTER*1.

On entry, TRANS specifies the operation to be per-
formed as follows:

TRANS = ’N’ or ’n’ C := alphax*AxA’ + betaxC.
TRANS = ’T’> or ’t’ C := alpha*A’*A + betaxC.
TRANS = ’C’ or ’c’ C := alpha*A’*A + betaxC.

Unchanged on exit.

N - INTEGER.
On entry, N specifies the order of the matrix C. N
must be at least zero. Unchanged on exit.

K - INTEGER.
On entry with TRANS = °N’ or ’n’, K specifies the
number of columns of the matrix A, and on

entry with TRANS = ’T’ or ’t’ or ’C’ or ’c’, K
specifies the number of rows of the matrix A. K
must be at least zero. Unchanged on exit.

ALPHA - DOUBLE PRECISION.
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

ka is

A -
DOUBLE PRECISION array of DIMENSION ( LDA, ka ), where
k when TRANS = ’N’ or ’n’, and is n otherwise.
Before entry with TRANS = °N’ or ’n’, the leading
n by k part of the array A must contain the matrix
A, otherwise the leading k by n part of the array
A must contain the matrix A. Unchanged on exit.

LDA - INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. When
TRANS = ’N’ or ’n’ then LDA must be at least max(
1, n ), otherwise LDA must be at least max( 1, k ).
Unchanged on exit.
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BETA

LDC

- DOUBLE PRECISION.
On entry, BETA specifies the scalar beta. Unchanged
on exit.

- DOUBLE PRECISION array of DIMENSION ( LDC, n ).
Before entry with UPLO = ’U’ or ’u’, the leading
n by n upper triangular part of the array C must con-
tain the upper triangular part of the symmetric
matrix and the strictly lower triangular part of C
is not referenced. O0On exit, the upper triangular
part of the array C is overwritten by the upper tri-
angular part of the updated matrix. Before entry
with UPLO = °L’ or ’1’, the leading n by n lower
triangular part of the array C must contain the lower
triangular part of the symmetric matrix and the
strictly upper triangular part of C is not refer-
enced. On exit, the lower triangular part of the
array C is overwritten by the lower triangular part
of the updated matrix.

- INTEGER.

On entry, LDC specifies the first dimension of C as
declared in the «calling (sub) program. LDC
must be at least max( 1, n ). Unchanged on exit.
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(BLAS 3 dsyrk)=
(let* ((one 1.0) (zero 0.0))
(declare (type (double-float 1.0 1.0) one)
(type (double-float 0.0 0.0) zero))
(defun dsyrk (uplo trans n k alpha a lda beta ¢ 1ldc)
(declare (type (simple-array double-float (*)) c a)
(type (double-float) beta alpha)
(type fixnum ldc 1lda k n)
(type character trans uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%datal uplo-Y%offset?)
(trans character trans-Ydata), trans-%offset})
(a double-float a-%datal, a-%offset’)
(c double-float c-%datal, c-%offset#))
(prog ((temp 0.0) (i 0) (info 0) (j 0) (1 0) (nrowa 0) (upper nil))
(declare (type (double-float) temp)
(type fixnum i info j 1 nrowa)
(type (member t nil) upper))
(cond
((char-equal trans #\N)
(setf nrowa n))
(t
(setf nrowa k)))
(setf upper (char-equal uplo #\U))
(setf info 0)
(cond
((and (not upper) (not (char-equal uplo #\L)))
(setf info 1))
((and (not (char-equal trans #\N))
(not (char-equal trans #\T))
(not (char-equal trans #\C)))
(setf info 2))
((<n0)
(setf info 3))
(< k 0)
(setf info 4))
((< lda (max (the fixnum 1) (the fixnum nrowa)))
(setf info 7))
((< ldc (max (the fixnum 1) (the fixnum n)))
(setf info 10)))

(cond
((/= info 0)
(error

" %% On entry to “a parameter number “a had an illegal value™%"
"DSYRK" info)
(go end_label)))
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(if (or (= n 0) (and (or (= alpha zero) (= k 0)) (= beta one)))
(go end_label))

(cond
((= alpha zero)
(cond
(upper
(cond
((= beta zero)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> 1 j) nil)
(tagbody
(setf (f2cl-lib:fref c-Y%data}
(i 3)
((1 1dc) (1 %))
c-Y%offsetl)
zero))))))
(t
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i j) nil)
(tagbody
(setf (f2cl-lib:fref c-%data}
a i
((1 1de) (1 %))
c-Y%offsetl)
(* beta
(f2cl-1lib:fref c-Ydata
a p
((1 1dc) (1 %))
c-hoffset’)))))))))
(t
(cond

((= beta zero)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1ib:fdo (i j (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref c-Ydatal,
(GRND)
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((1 1dc) (1 %))
c-hoffseti)
zero))))))
(t
(f2cl-1ib:fdo (j 1 (£f2cl-1lib:int-add j 1))
((> j n) nil)
(tagbody
(f2c1l-1lib:fdo (i j (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref c-Y%data}
1 3
((1 1de) (1 %))
c-Y%hoffsetl)
(x beta
(f2cl-1ib:fref c-Y%data
CRND
((1 1dc) (1 %))
c-%offset’)))))))))))
(go end_label)))

(cond
((char-equal trans #\N)
(cond
(upper
(f2cl-lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((= beta zero)
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i j) nil)

(tagbody
(setf (f2cl-lib:fref c-Y%datal
i3
((1 1dc) (1 %))
c-hoffsetd)
zero))))

((/= beta one)
(f2c1-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> 1 j) nil)
(tagbody
(setf (f2cl-lib:fref c-Y%datal
i j
((1 1dc) (1 %))
c-hoffsetd)
(* beta
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(f2cl-1lib:fref c-Ydatal,
(GEND)
((1 1dc) (1 %))

c-hoffset%)))))))
(f2cl-1lib:fdo (1 1 (f2cl-lib:int-add 1 1))

((> 1 k) nil)

(tagbody
(cond
((/= (f2cl-lib:fref a (j 1) ((1 1da) (1 *))) zero)
(setf temp
(* alpha
(f2cl-lib:fref a-Ydataj

G D
((1 1da) (1 %))

a-Y%offset%)))
(f2cl-1ib:fdo (i 1 (f2cl-1lib:int-add i 1))

((> 1 j) nil)
(tagbody
(setf (f2cl-lib:fref c-Y%datal
1 3
((1 1dc) (1 %))
c-hoffset?)
(+
(f2cl-1ib:fref c-Y%dataj,
1 j)
((1 1dc) (1 %))

c-Y%offsety,)
(* temp

(f2cl-1ib:fref a-Y%datal,
(i1)
((1 1da) (1 *))
a-%offset’%)))))))))))))
(t

(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(cond
((= beta zero)
(f2cl-1ib:fdo (i j (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref c-Ydatal,

(GRN)D)
((1 1dec) (1 %))

c-Y%offset’)
zero))))
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((/= beta one)
(f2cl-1ib:fdo (i J (f2cl-1ib:int-add i 1))
((> i n) nil)

(tagbody
(setf (f2cl-lib:fref c-Y%datal

i j

((1 1dc) (1 %))
c-hoffsetd)

(x beta
(f2cl-1ib:fref c-Y%data
1 j

((1 1dc) (1 %))

c-%offset%)))))))
(f2cl-1lib:fdo (1 1 (f2cl-lib:int-add 1 1))

((> 1 k) nil)

(tagbody
(cond
((/= (f2cl-lib:fref a (j 1) ((1 1da) (1 *))) zero)
(setf temp
(* alpha
(f2cl-1lib:fref a-Ydatal

G D
((1 1da) (1 %))
a-%offset#%)))
(f2cl-lib:fdo (i j (f2cl-lib:int-add i 1))
((> i n) nil)

(tagbody
(setf (f2cl-lib:fref c-Y%datal
i j)
((1 1dc) (1 %))
c-Y%hoffsetl)
(+
(f2cl-1ib:fref c-%datal
(GEND)

((1 1de) (1 %))
c-%hoffsetl)
(* temp
(f2cl-1ib:fref a-%data
(i1
((1 1da) (1 %))

a-%offset’))))))))III)
(t

(cond
(upper
(f2cl-lib:fdo (j 1 (f2cl-1lib:int-add j 1))
((> j n) nil)
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(tagbody
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i j) nil)
(tagbody
(setf temp zero)
(f2cl-1lib:fdo (1 1 (f2cl-lib:int-add 1 1))
((> 1 k) nil)

(tagbody
(setf temp
(+ temp

(*

(f2cl-1ib:fref a-Ydatal,
a i
((1 1da) (1 %))
a-Y%offset)

(f2cl-1ib:fref a-Y%dataj
a »
((1 1da) (1 %))
a-%offset%))))))

(cond

((= beta zero)
(setf (f2cl-lib:fref c-%data}
(GRRD)
((1 1dc) (1 *))
c-Y%hoffsetl)
(* alpha temp)))
(t
(setf (f2cl-lib:fref c-Ydatal,
(CRND)
((1 1de) (1 %))
c-Y%hoffsetl,)
(+ (* alpha temp)
(* beta
(f2cl-1ib:fref c-Ydatal
G )
((1 1dc) (1 %))

c-%hoffseth))IINININ)
(t

(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(£f2cl-lib:fdo (i j (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf temp zero)
(£f2cl-1ib:fdo (1 1 (f2cl-lib:int-add 1 1))
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((> 1 k) nil)

(tagbody
(setf temp
(+ temp

(*

(f2cl-1ib:fref a-%data
Qi
((1 1da) (1 %))
a-Y%offset%)

(f2cl-1ib:fref a-%dataj
a1 3
((1 1da) (1 %))
a-joffset%))))))

(cond

((= beta zero)

(setf (f2cl-lib:fref c-Y%data}
1 3
((1 1dc) (1 %))
c-Y%offsetl)

(* alpha temp)))
(t

(setf (f2cl-lib:fref c-Y%data}

i3

((1 1de) (1 %))

c-Y%offsetl)

(+ (* alpha temp)
(* beta
(f2cl-1lib:fref c-Y%datal,

(GEND)
((1 1dc) (1 %))

c-%offset%))))))IINII)
end_label

(return (values nil nil nil nil nil nil nil nil nil nil))))))
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6.5 dtrmm BLAS

(dtrmm.input)=
)set break resume
)sys rm -f dtrmm.output
)spool dtrmm.output
)set message test on
)set message auto off
)clear all

) spool
)lisp (bye)
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(dtrmm.help)=

dtrmm examples

Man Page Details

NAME
DTRMM - perform one of the matrix-matrix operations B :=
alpha*xop( A )*B, or B := alpha*Bxop( A ),

SYNOPSIS
SUBROUTINE DTRMM ( SIDE, UPLO, TRANSA, DIAG, M, N, ALPHA, A,
LDA, B, LDB )

CHARACTER*1 SIDE, UPLO, TRANSA, DIAG

INTEGER M, N, LDA, LDB
DOUBLE PRECISION ALPHA
DOUBLE PRECISION A( LDA, * ), B( LDB, * )

PURPOSE
DTRMM performs one of the matrix-matrix operations

where alpha is a scalar, B is an m by n matrix, A is a
unit, or non-unit, upper or lower triangular matrix and
op( A ) is one of

op( A)=A or op(A)=A.

PARAMETERS
SIDE - CHARACTER*1.
On entry, SIDE specifies whether op( A ) multiplies
B from the left or right as follows:

SIDE = ’L’ or ’1’ B := alphaxop( A )*B.

SIDE = ’R’ or ’r’ B := alphaxBxop( A ).
Unchanged on exit.

UPLO - CHARACTER*1.
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DIAG

ALPHA

On entry, UPLO specifies whether the matrix A is an
upper or lower triangular matrix as follows:

UPLO

’U’ or ’uw’ A is an upper triangular matrix.

UPLO

’L> or ’1’ A is a lower triangular matrix.
Unchanged on exit.
TRANSA - CHARACTER*1. On entry, TRANSA specifies the

form of op( A ) to be used in the matrix multiplica-
tion as follows:

TRANSA = °N’ or ’n’ op( A ) = A.
TRANSA = °T’ or ’t’ op( A) = 4A’.
TRANSA = °C’ or ’c> op( A ) = A’.

Unchanged on exit.

- CHARACTER*1.
On entry, DIAG specifies whether or not A is unit
triangular as follows:

DIAG = ’U’ or ’u’ A is assumed to be unit triangu-
lar.

DIAG = ’N’ or ’n’ A is not assumed to be unit tri-
angular.

Unchanged on exit.

- INTEGER.
On entry, M specifies the number of rows of B. M must
be at least zero. Unchanged on exit.

- INTEGER.
On entry, N specifies the number of columns of B. N
must be at least zero. Unchanged on exit.

- DOUBLE PRECISION.

On entry, ALPHA specifies the scalar alpha. When
alpha is zero then A is not referenced and B need
not be set before entry. Unchanged on exit.
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ism
A -
DOUBLE PRECISION array of DIMENSION ( LDA, k ), where k
when SIDE = °L’ or ’1’ and is n when SIDE = ’R’
or ’r’. Before entry with UPLO = ’U’ or ’u’, the
leading k by k upper triangular part of the array A
must contain the upper triangular matrix and the
strictly lower triangular part of A is not refer-
enced. Before entry with UPLO = ’L’ or ’1’, the
leading k by k lower triangular part of the array A
must contain the lower triangular matrix and the
strictly upper triangular part of A is not refer-
enced. Note that when DIAG = ’U’ or ’u’, the diag-
onal elements of A are not referenced either, but
are assumed to be wunity. Unchanged on exit.

LDA - INTEGER.
On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. When SIDE =
’L> or ’1° +then LDA must be at least max( 1, m ),
when SIDE = °R’ or ’r’ then LDA must be at least

max( 1, n ). Unchanged on exit.

B - DOUBLE PRECISION array of DIMENSION ( LDB, n ).
Before entry, the leading m by n part of the array
B must contain the matrix B, and on exit is
overwritten by the transformed matrix.

LDB - INTEGER.
On entry, LDB specifies the first dimension of B as
declared in the calling (sub) program. LDB
must be at least max( 1, m ). Unchanged on exit.
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(BLAS 8 dtrmm)=
(let* ((one 1.0) (zero 0.0))
(declare (type (double-float 1.0 1.0) one)
(type (double-float 0.0 0.0) zero))
(defun dtrmm (side uplo transa diag m n alpha a lda b 1db$)
(declare (type (simple-array double-float (*)) b a)
(type (double-float) alpha)
(type fixnum 1db$ lda n m)
(type character diag transa uplo side))
(f2cl-lib:with-multi-array-data
((side character side-%data) side-%offset’)
(uplo character uplo-%datal, uplo-%offset)
(transa character transa-Ydata) transa-joffset%)
(diag character diag-Ydata} diag-%offset¥)
(a double-float a-Ydatal, a-%offseti)
(b double-float b-%data) b-hoffset’))
(prog ((temp 0.0) (i 0) (info 0) (j 0) (k 0) (nrowa 0) (lside nil)
(nounit nil) (upper nil))
(declare (type (double-float) temp)
(type fixnum i info j k nrowa)
(type (member t nil) lside nounit upper))
(setf 1lside (char-equal side #\L))
(cond
(1side
(setf nrowa m))
(t
(setf nrowa n)))
(setf nounit (char-equal diag #\N))
(setf upper (char-equal uplo #\U))
(setf info 0)
(cond
((and (not lside) (not (char-equal side #\R)))
(setf info 1))
((and (not upper) (not (char-equal uplo #\L)))
(setf info 2))
((and (not (char-equal transa #\N))
(not (char-equal transa #\T))
(not (char-equal transa #\C)))
(setf info 3))
((and (not (char-equal diag #\U)) (not (char-equal diag #\N)))
(setf info 4))
((<m 0)
(setf info 5))
((<n0)
(setf info 6))
((< 1da (max (the fixnum 1) (the fixnum nrowa)))
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(setf info 9))
((< 1db$ (max (the fixnum 1) (the fixnum m)))
(setf info 11)))
(cond
((/= info 0)
(error
" *x On entry to “a parameter number ~a had an illegal value~%"
"DTRMM" info)
(go end_label)))
(if (= n 0) (go end_label))
(cond
((= alpha zero)
(f2cl-lib:fdo (j 1 (f2cl-1lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)

(tagbody
(setf (f2cl-lib:fref b-Ydatay
1 3
((1 1db$) (1 =))
b-Y%offset’)
zero)))))
(go end_label)))
(cond
(1side
(cond
((char-equal transa #\N)
(cond
(upper

(f2cl-1ib:fdo (j 1 (£f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1ib:fdo (k 1 (f2cl-lib:int-add k 1))
((> k m) nil)

(tagbody
(cond
((/= (f2cl-lib:fref b (k j) ((1 1db$) (1 *))) zero)
(setf temp
(* alpha
(f2cl-lib:fref b-%datal,

(k j)
((1 1dp$) (1 %))
b-Y%offset%)))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(G i
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(f2cl-1ib:int-add k
(f2cl-1ib:int-sub

DN
nil)
(tagbody
(setf (f2cl-lib:fref b-Jdata
(GEND)
((1 1dp$) (1 %))
b-Yoffset’)
(+
(f2cl-1ib:fref b-}datal
G p
((1 1db$) (1 %))
b-%offset%)
(* temp
(f2cl-1ib:fref a-Ydatal,
(1 k)
((1 1da) (1 %))
a-%hoffset%))))))
(if nounit
(setf temp
(* temp

(f2cl-1ib:fref a-Y%datay,
(k k)
((1 1da) (1 *))

a-%offset%))))
(setf (f2cl-lib:fref b-Y%datal

k j)
((1 1dp$) (1 %))

b-Y%offset’)
temp))))))))
(t

(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(f2cl-1ib:fdo (k m
(f2cl-1lib:int-add k (f2cl-lib:int-sub 1)))

((> k 1) nil)
(tagbody

(cond

((/= (f2cl-lib:fref b (k j) ((1 1db$) (1 *))) zero)
(setf temp

(* alpha
(f2cl-1ib:fref b-Ydatal,
(k j)
((1 1db$) (1 %))
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b-Y%offsetl)))
(setf (f2cl-lib:fref b-%datal

k j)
((1 1dp$) (1 %))

b-Yoffset’)
temp)

(if nounit
(setf (f2cl-lib:fref b-%data},
(k j)
((1 1dp$) (1 %))
b-Y%offset’)
(*
(f2cl-1ib:fref b-Ydata¥
(k j)
((1 1dp$) (1 %))
b-%offset?)
(f2cl-1ib:fref a-%data
(k k)
((1 1da) (1 *))

a-Yoffset%))))
(f2cl-1ib:fdo (i (f2cl-lib:int-add k 1)

(f2cl-1ib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref b-%datal,
(i j)
((1 1dp$) (1 %))

b-Y%offset¥)
(+

(f2cl-1ib:fref b-Ydata
1 3
((1 1dp$) (1 %))
b-Y%offset%)
(* temp
(f2cl-1ib:fref a-Y%dataj
(i k)
((1 1da) (1 %))
a-%offset%)))))))))))))))
(t
(cond
(upper
(f2cl-1ib:fdo (j 1 (£f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(f2cl-1lib:fdo (i m
(f2cl-1lib:int-add i (f2cl-lib:int-sub 1)))
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((> i 1) nil)
(tagbody
(setf temp
(f2cl-lib:fref b-Ydata¥%
(GR)D)
((1 1dv$) (1 %))

b-Y%offsetl))
(if nounit

(setf temp
(* temp
(f2cl-1ib:fref a-Ydata
(1 1)
((1 1da) (1 %))
a-Y%offset%))))
(f2cl-1ib:fdo (k 1 (f2cl-lib:int-add k 1))
(> k
(f2cl-1ib:int-add i
(f2cl-1lib:int-sub

n»N
nil)
(tagbody
(setf temp
(+ temp
(*
(f2cl-lib:fref a-Ydatal,

(k 1)
((1 1da) (1 *))
a-%offset’,)
(f2cl-1ib:fref b-Ydatal,
(k j)
((1 1db$) (1 %))
b-%offset%))))))
(setf (f2cl-lib:fref b-%data}

(CRRD)

((1 1db$) (1 *))

b-%offset¥)

(* alpha temp)))))))
(t
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf temp
(f2cl-1ib:fref b-%dataj,
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1 3
((1 1dp$) (1 %))

b-Yoffset%))
(if nounit

(setf temp
(* temp

(f2cl-1ib:fref a-Ydata,
(i 1)
((1 1da) (1 %))
a-Y%offset%))))

(f2cl1-1ib:fdo (k (f2cl-lib:int-add i 1)
(f2cl-1lib:int-add k 1))
((> k m) nil)

(tagbody
(setf temp
(+ temp
(*
(f2cl-1lib:fref a-Y%datal

(k 1)

((1 1da) (1 %))

a-Y%offset?,)
(f2cl-1ib:fref b-Ydata

k j)

((1 1db$) (1 %))

b-Y%offset%))))))
(setf (f2cl-lib:fref b-Y%datal,

i j
((1 1db$) (1 *))
b-Y%offset%)

(* alpha temp)))))))))))
(t

(cond
((char-equal transa #\N)
(cond
(upper
(f2c1-1ib:fdo (j n (f2cl-lib:int-add j (£2cl-lib:int-sub 1)))

((> j 1) nil)
(tagbody

(setf temp alpha)
(if nounit
(setf temp
(* temp
(f2cl-1ib:fref a-Ydatal

G )
((1 1da) (1 %))
a-hoffseth))))
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(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref b-Y%data}
(i 3)
((1 1db$) (1 %))
b-%offset%)
(* temp
(f2cl-1ib:fref b-Ydata
(i 3)
((1 1dp$) (1 %))
b-%offset%)))))
(f2cl-1ib:fdo (k 1 (f2cl-lib:int-add k 1))
(> k
(f2cl-1lib:int-add j
(f2cl-1ib:int-sub 1)))

nil)
(tagbody
(cond
((/= (£f2cl-lib:fref a (k j) ((1 1da) (1 *))) zero)
(setf temp
(* alpha
(f2cl-lib:fref a-Y%datal

(k j)
((1 1da) (1 %))
a-%offseti)))
(f2c1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref b-jdatay

1 j)

((1 1dp$) (1 %))

b-Yoffset’)

(+

(f2cl-1ib:fref b-}data,
(i 3)
((1 1dp$) (1 %))
b-%offset%)

(* temp

(f2cl-1ib:fref b-Ydatal

(i k)

((1 1db$) (1 *))
b-%offset%)))))))))))))
(t
(f2cl-lib:fdo (j 1 (f2cl-1lib:int-add j 1))
((> j n) nil)
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(tagbody
(setf temp alpha)
(if nounit
(setf temp
(* temp
(f2cl-1ib:fref a-%data
G 3
((1 1da) (1 *))
a-%offset%))))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref b-Y%datal
1 3
((1 1db$) (1 =))
b-Y%offset?)
(* temp
(f2cl-1ib:fref b-Ydata
G 3
((1 1db$) (1 *))
b-Yoffset%)))))
(f2c1l-1ib:fdo (k (f2cl-lib:int-add j 1)
(f2cl-1ib:int-add k 1))
((> k n) nil)

(tagbody
(cond
((/= (f2cl-lib:fref a (k j) ((1 1da) (1 *))) zero)
(setf temp
(* alpha
(f2cl-lib:fref a-%datal,

k )
((1 1da) (1 %))
a-jhoffset?h)))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i m) nil)

(tagbody
(setf (f2cl-lib:fref b-%datal
(i j)
((1 1db$) (1 %))
b-Y%offset’)
(+
(f2cl-1ib:fref b-Ydata
i j

((1 1db$) (1 %))
b-Y%offset%)
(* temp
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(f2cl-1ib:fref b-Y%data’

(i k)
((1 1db$) (1 %))
b-%offset’%)))))))))))))))
(t
(cond
(upper

(f2cl-1lib:fdo (k 1 (f2cl-lib:int-add k 1))
((> k n) nil)
(tagbody
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
(> j
(f2cl-1ib:int-add k

(f2cl-1ib:int-sub 1)))
nil)
(tagbody
(cond

((/= (f2cl-lib:fref a (j k) ((1 1lda) (1 *))) zero)
(setf temp

(* alpha
(f2cl-1ib:fref a-Y%datal,
(j k)
((1 1da) (1 %))

a-Y%offset’)))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))

((> i m) nil)

(tagbody
(setf (f2cl-lib:fref b-Jdata
(GEND)
((1 1db$) (1 %))
b-Yoffset’)
(+
(f2cl-1ib:fref b-}datal
a3
((1 1db$) (1 %))
b-%offset¥)
(* temp
(f2cl-1ib:fref b-Ydatal,
(i k)
((1 1db$) (1 *))
b-%offset%))))))))))
(setf temp alpha)
(if nounit
(setf temp
(* temp

(f2cl-1ib:fref a-%data’
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(k k)
((1 1da) (1 %))

a-Yoffset%))))
(cond

((/= temp one)
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)

(tagbody
(setf (f2cl-lib:fref b-jdatay

(i k)

((1 1dp$) (1 %))
b-Yoffsetl)

(* temp
(f2cl-1ib:fref b-Y%dataj
(i k)

((1 1db$) (1 %))

b-Yoffset’))))))))))
(t

(f2cl1-1ib:fdo (k n (f2cl-lib:int-add k (f2cl-lib:int-sub 1)))
(> kx 1) nil)
(tagbody
(f2c1l-1ib:fdo (j (f2cl-lib:int-add k 1)
(f2cl-1lib:int-add j 1))
((> j n) nil)

(tagbody
(cond
((/= (f2cl-lib:fref a (j k) ((1 1da) (1 *))) zero)
(setf temp
(* alpha
(f2cl-lib:fref a-%datal,

(G k)
((1 1da) (1 %))
a-jhoffset?)))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i m) nil)

(tagbody
(setf (f2cl-lib:fref b-%data},
(i 3j)
((1 1db$) (1 %))
b-Y%offset’)
(+
(f2cl-1ib:fref b-Ydata

i 3
((1 1db$) (1 %))

b-Y%offset?)
(* temp
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(f2cl-1ib:fref b-Y%datal,
(i k)
((1 1dp$) (1 %))

b-%offset%))))))))))
(setf temp alpha)

(if nounit

(setf temp
(* temp
(f2cl-1ib:fref a-Ydata
(k k)
((1 1da) (1 *))
a-j%offset’))))
(cond

((/= temp one)
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref b-Ydatal
(i k)
((1 1db$) (1 %))
b-Y%offset%)
(* temp
(f2cl-lib:fref b-Ydatal
(i k)
((1 1db$) (1 %))

b-%offset’%)))))))))))))))
end_label

(return (values nil nil nil nil nil nil nil nil nil nil nil))))))

6.6 dtrsm BLAS

(dtrsm.input)=
)set break resume
)sys rm -f dtrsm.output
)spool dtrsm.output
)set message test on
)set message auto off
)clear all

)spool
)1lisp (bye)



560 CHAPTER 6. BLAS LEVEL 3

(dtrsm.help)=

dtrsm examples

Man Page Details

NAME
DTRSM - solve one of the matrix equations op( A )*X =

alpha*B, or X*op( A ) = alphaxB,

SYNOPSIS
SUBROUTINE DTRSM ( SIDE, UPLO, TRANSA, DIAG, M, N, ALPHA, A,

LDA, B, LDB )

CHARACTER*1 SIDE, UPLO, TRANSA, DIAG

INTEGER M, N, LDA, LDB
DOUBLE PRECISION ALPHA
DOUBLE PRECISION A( LDA, * ), B( LDB, * )

PURPOSE
DTRSM solves one of the matrix equations

where alpha is a scalar, X and B are m by n matrices, A is a
unit, or non-unit, upper or lower triangular matrix and

op( A ) is one of
op( A)=A or op(A)=A.
The matrix X is overwritten on B.

PARAMETERS
SIDE - CHARACTER*1.
On entry, SIDE specifies whether op( A ) appears on
the left or right of X as follows:

SIDE = °L’ or ’1’ op( A )*X = alphaxB.

SIDE = ’R’> or ’r’  Xxop( A ) alphax*B.

Unchanged on exit.
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UPLO

DIAG

ALPHA

- CHARACTER*1.
On entry, UPLO specifies whether the matrix A is an
upper or lower triangular matrix as follows:

UPLO

’U’ or ’u’ A is an upper triangular matrix.

UPLO

’L? or ’1° A is a lower triangular matrix.
Unchanged on exit.
TRANSA - CHARACTER*1. On entry, TRANSA specifies the

form of op( A ) to be used in the matrix multiplica-
tion as follows:

TRANSA = °N’ or ’n’ op( A ) =A.
TRANSA = ’T’ or ’t’ op( A ) = A’.
TRANSA = °C’ or ’c’ op( A ) = A,

Unchanged on exit.

- CHARACTER*1.
On entry, DIAG specifies whether or not A is unit
triangular as follows:

DIAG = ’U’ or ’u’ A is assumed to be unit triangu-
lar.

DIAG = ’N’ or ’n’ A is not assumed to be unit tri-
angular.

Unchanged on exit.

- INTEGER.
On entry, M specifies the number of rows of B. M must
be at least zero. Unchanged on exit.

- INTEGER.
On entry, N specifies the number of columns of B. N
must be at least zero. Unchanged on exit.

- DOUBLE PRECISION.
On entry, ALPHA specifies the scalar alpha. When
alpha is zero then A is not referenced and B need
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not be set before entry. Unchanged on exit.

ism
A -
DOUBLE PRECISION array of DIMENSION ( LDA, k ), where k
when SIDE = °L’ or ’1’ and is n when SIDE = ’R’
or ’r’. Before entry with UPLO = ’U’ or ’u’, the
leading k by k upper triangular part of the array A
must contain the upper triangular matrix and the
strictly lower triangular part of A is not refer-
enced. Before entry with UPLO = ’L’ or ’1’, the
leading k by k lower triangular part of the array A
must contain the lower triangular matrix and the
strictly upper triangular part of A is not refer-
enced. Note that when DIAG = ’U’ or ’u’, the diag-
onal elements of A are not referenced either, but
are assumed to be wunity. Unchanged on exit.

LDA - INTEGER.
On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. When SIDE =

’L?> or ’1’ then LDA must be at least max( 1, m ),
when SIDE = ’R’ or ’r’ then LDA must be at least
max( 1, n ). Unchanged on exit.

B - DOUBLE PRECISION array of DIMENSION ( LDB, n ).
Before entry, the leading m by n part of the array
B must contain the right-hand side matrix B,
and on exit 1is overwritten by the solution matrix
X.

LDB - INTEGER.
On entry, LDB specifies the first dimension of B as
declared in the calling (sub) program. LDB
must be at least max( 1, m ). Unchanged on exit.
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(BLAS 3 dtrsm)=
(let* ((one 1.0) (zero 0.0))
(declare (type (double-float 1.0 1.0) one)
(type (double-float 0.0 0.0) zero))
(defun dtrsm (side uplo transa diag m n alpha a lda b 1db$)
(declare (type (simple-array double-float (*)) b a)
(type (double-float) alpha)
(type fixnum 1db$ lda n m)
(type character diag transa uplo side))
(f2cl-lib:with-multi-array-data
((side character side-%data) side-%offset’)
(uplo character uplo-%datal, uplo-%offset)
(transa character transa-Ydata) transa-joffset%)
(diag character diag-Ydata} diag-%offset¥)
(a double-float a-Ydatal, a-%offseti)
(b double-float b-%data) b-hoffset’))
(prog ((temp 0.0) (i 0) (info 0) (j 0) (k 0) (nrowa 0) (lside nil)
(nounit nil) (upper nil))
(declare (type (double-float) temp)
(type fixnum i info j k nrowa)
(type (member t nil) lside nounit upper))
(setf 1lside (char-equal side #\L))
(cond
(1side
(setf nrowa m))
(t
(setf nrowa n)))
(setf nounit (char-equal diag #\N))
(setf upper (char-equal uplo #\U))
(setf info 0)
(cond
((and (not lside) (not (char-equal side #\R)))
(setf info 1))
((and (not upper) (not (char-equal uplo #\L)))
(setf info 2))
((and (not (char-equal transa #\N))
(not (char-equal transa #\T))
(not (char-equal transa #\C)))
(setf info 3))
((and (not (char-equal diag #\U)) (not (char-equal diag #\N)))
(setf info 4))
((<m 0)
(setf info 5))
((<n0)
(setf info 6))
((< 1da (max (the fixnum 1) (the fixnum nrowa)))
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(setf info 9))
((< 1db$ (max (the fixnum 1) (the fixnum m)))
(setf info 11)))
(cond
((/= info 0)
(error
" *x On entry to “a parameter number ~a had an illegal value~%"
"DTRSM" info)
(go end_label)))
(if (= n 0) (go end_label))
(cond
((= alpha zero)
(f2cl-lib:fdo (j 1 (f2cl-1lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)

(tagbody
(setf (f2cl-lib:fref b-Ydatay
1 3
((1 1db$) (1 =))
b-Y%offset’)
zero)))))
(go end_label)))
(cond
(1side
(cond
((char-equal transa #\N)
(cond
(upper

(f2cl-1ib:fdo (j 1 (£f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((/= alpha one)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref b-Jdatal,
i i
((1 1db$) (1 =))
b-Yoffset’)
(* alpha
(f2cl-1ib:fref b-Ydatal,
(GEND)
((1 1dp$) (1 %))
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b-%offset%)))))))
(f2cl-1ib:fdo (k m

(f2cl-1lib:int-add k (f2cl-lib:int-sub 1)))
((> k 1) nil)
(tagbody

(cond
((/= (f2cl-lib:fref b (k j) ((1 1db$) (1 *))) zero)
(if nounit
(setf (f2cl-lib:fref b-jdatay
(k j)
((1 1dp$) (1 %))

b-%offset?)
/

(f2cl-1ib:fref b-%data,
(k j)
((1 1dp$) (1 %))
b-Yoffsetl)
(f2cl-1ib:fref a-Y%datal,
(k k)
((1 1da) (1 *))

a-%offset%))))
(f2cl-1lib:fdo (i 1 (f2cl-1lib:int-add i 1))
(> i

(f2cl-1ib:int-add k
(f2cl-1ib:int-sub

DN
nil)
(tagbody
(setf (f2cl-lib:fref b-Ydatay
1 3
((1 1dp$) (1 %))
b-Yoffsetl)
(_
(f2cl-1ib:fref b-Ydatal,
G )
((1 1dp$) (1 %))
b-%offset%)
(*
(f2cl-1ib:fref b-Y%datal,

k j)
((1 1dp$) (1 %))
b-%offset%)
(f2cl-1ib:fref a-%dataj,
1k
((1 1da) (1 *))
a-%offset%)))))))))))))
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(t

(f2cl-1lib:fdo (j 1 (f2cl-1lib:int-add j 1))

((> j n) nil)
(tagbody

(cond
((/= alpha one)

(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)

(tagbody
(setf (f2cl-lib:fref b-Jdata
i j)
((1 1dv$) (1 %))
b-Yoffseth)
(* alpha

(f2c1-1ib:fref b-Jdatal,
i j
((1 1dp$) (1 %))

b-%offset%)))))))
(f2cl-1ib:fdo (k 1 (f2cl-lib:int-add k 1))

((> k m) nil)
(tagbody

(cond

((/= (f2cl-lib:fref b (k j) ((1 1db$) (1 *))) zero)
(if nounit

(setf (f2cl-lib:fref b-%datal,
(k j)
((1 1dp$) (1 %))

b-Y%offset¥)
/

(f2cl-1ib:fref b-%data¥,
(k j)
((1 1dp$) (1 *))

b-%offset?,)
(f2cl-1lib:fref a-Y%datal,

(k k)
((1 1da) (1 %))

a-%offset%))))
(f2cl-1ib:fdo (i (f2cl-1lib:int-add k 1)

(f2cl-1lib:int-add i 1))

((> i m) nil)
(tagbody

(setf (f2cl-lib:fref b-%datal,

(i j)

((1 1db$) (1 *))
b-Y%offset’h)
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(f2cl-1ib:fref b-%datal
(GRN)D)
((1 1db$) (1 %))
b-Y%offset?,)
(*
(f2cl-1ib:fref b-%datal
(k 3
((1 1db$) (1 *))

b-Yoffsety)
(f2cl-1lib:fref a-Ydata’,

i x
((1 1da) (1 %))

a-%hoffset’))))))IINIIIIN)
(t

(cond
(upper
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1lib:fdo (i 1 (f2cl-1lib:int-add i 1))

((> i m) nil)
(tagbody

(setf temp
(* alpha
(f2cl-1ib:fref b-Ydata

(i j)
((1 1dp$) (1 %))
b-%offset%)))

(f2cl-1ib:fdo (k 1 (f2cl-lib:int-add k 1))

(> k
(f2cl-1ib:int-add i
(f2c1-1ib:int-sub

DM
nil)
(tagbody
(setf temp
(- temp
€
(f2cl-lib:fref a-Y%data%

(k 1)

((1 1da) (1 *))

a-Y%offset%)
(f2cl-1ib:fref b-}datal

(k 3

((1 1db$) (1 *))

b-%offset%))))))
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(if nounit
(setf temp
(/ temp
(f2cl-1ib:fref a-Y%datal,
(i 1)
((1 1da) (1 %))
a-joffset%))))
(setf (f2cl-lib:fref b-Y%datal
(GIN)D)
((1 1db$) (1 *))
b-Yoffset)
temp))))))
(t
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1ib:fdo (i m
(f2cl-1ib:int-add i (f2cl-1lib:int-sub 1)))
((> i 1) nil)
(tagbody
(setf temp
(* alpha
(f2cl-1ib:fref b-Ydata,
i3
((1 1db$) (1 =*))
b-Y%offset%)))
(f2cl1-1ib:fdo (k (f2cl-lib:int-add i 1)
(f2cl-1lib:int-add k 1))
((> k m) nil)

(tagbody
(setf temp
(- temp
(*
(f2cl-1lib:fref a-Y%datal

(k 1)

((1 1da) (1 %))

a-Y%offset?)
(f2cl-1ib:fref b-Ydata

(k j)

((1 1db$) (1 %))

b-Yoffset%))))))

(if nounit
(setf temp
(/ temp
(f2cl-1ib:fref a-Y%datal
(i 1)



6.6. DTRSM BLAS 569

((1 1da) (1 %))
a-hoffseth))))
(setf (f2cl-lib:fref b-%data}
(i 3)
((1 1dp$) (1 %))
b-%offset%)

temp))))))))))
(t
(cond
((char-equal transa #\N)
(cond
(upper

(f2cl-lib:fdo (j 1 (f2cl-1lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((/= alpha one)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)

(tagbody
(setf (f2cl-lib:fref b-Jdata

i j)

((1 1db$) (1 *))
b-Yoffset)

(* alpha
(f2cl-1ib:fref b-Ydatal,
i j

((1 1db$) (1 %))
b-%offset%)))))))
(f2cl-1lib:fdo (k 1 (f2cl-1lib:int-add k 1))
(> k
(f2cl-1ib:int-add j
(f2c1-1ib:int-sub 1)))
nil)
(tagbody
(cond
((/= (f2cl-lib:fref a (k j) ((1 lda) (1 *))) zero)
(f2c1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)

(tagbody
(setf (f2cl-lib:fref b-Ydatay
1 j)
((1 1dp$) (1 %))
b-Yoffset’)
(-

(f2cl-1lib:fref b-Y%datal,
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13
((1 1db$) (1 %))
b-%offset%)
(*
(f2cl-1ib:fref a-%dataj
(k j)
((1 1da) (1 %))
a-Y%offset?)
(f2cl-1ib:fref b-%dataj,
(i k)
((1 1dp$) (1 %))
b-Yoffset%))))))))))

(cond
(nounit
(setf temp
(/ one
(f2cl-1ib:fref a-Ydatal,

G
((1 1da) (1 %))
a-Y%offseth)))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)

(tagbody
(setf (f2cl-lib:fref b-Ydatay

1 j)

((1 1dp$) (1 %))
b-Yoffset’)

(* temp
(f2cl-1ib:fref b-Ydatal,
i j)

((1 1db$) (1 %))

b-Yoffset’))))))))))
(t

(f2cl-1lib:fdo (j n (f2cl-1lib:int-add j (f2cl-1lib:int-sub 1)))
(> j 1) nil)
(tagbody
(cond
((/= alpha one)
(f2c1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref b-Ydatal

(GEND)
((1 1db$) (1 %))

b-Yoffset)
(* alpha
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(f2cl-1ib:fref b-Ydatal,
a3
((1 1db$) (1 %))
b-Yoffset%)))))))

(f2c1l-1ib:fdo (k (f2cl-lib:int-add j 1)
(f2cl-1ib:int-add k 1))
((> k n) nil)
(tagbody

(cond
((/= (f2cl-lib:fref a (k j) ((1 lda) (1 *))) zero)
(f2c1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)

(tagbody
(setf (f2cl-lib:fref b-Ydatay
1 j)
((1 1dp$) (1 %))
b-Y%offsetl)
(-
(f2cl-1ib:fref b-}data,
(i j)
((1 1dp$) (1 %))
b-%offset%)
(*
(f2cl-1ib:fref a-Y%dataj,
(k j)
((1 1da) (1 %))
a-%offset%)
(f2cl-1ib:fref b-%datal
(1 k)
((1 1db$) (1 %))
b-Yoffset%))))))))))
(cond
(nounit
(setf temp
(/ one
(f2cl-1ib:fref a-Y%data

G 3
((1 1da) (1 %))

a-Y%offset%)))
(f2cl-1ib:fdo (i 1 (f2cl-1lib:int-add i 1))

((> i m) nil)
(tagbody
(setf (f2cl-lib:fref b-Jdata
1 i
((1 1dp$) (1 %))
b-%offsety,)
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(* temp
(f2cl-1ib:fref b-Ydatal,
i i
((1 1dp$) (1 %))

b-Yoffset’))))))))))))
(t

(cond
(upper
(f2cl1-1ib:fdo (k n (f2cl-lib:int-add k (f2cl-lib:int-sub 1)))
((> k 1) nil)

(tagbody
(cond
(nounit
(setf temp
(/ one
(f2cl-1ib:fref a-Ydatal,

(k k)
((1 1da) (1 %))
a-hoffsetih)))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref b-Ydatay
(i k)
((1 1dp$) (1 %))
b-Yoffset’)
(* temp
(f2cl-1lib:fref b-Ydatal,
(i k)
((1 1db$) (1 %))
b-%offset%)))))))
(f2cl-1ib:fdo (j 1 (f2cl-lib:int-add j 1))
(> j
(f2cl-1ib:int-add k
(f2cl-1ib:int-sub 1)))

nil)
(tagbody
(cond
((/= (f2cl-1lib:fref a (j k) ((1 1lda) (1 *))) zero)
(setf temp
(f2cl-1ib:fref a-Y%datal

(G k)
((1 1da) (1 %))
a-Y%offset®))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
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(tagbody
(setf (f2cl-lib:fref b-Ydatay
G
((1 1dp$) (1 %))
b-Y%offsetl)
(_
(f2cl-1lib:fref b-Ydatal,
G
((1 1dp$) (1 %))
b-%offset%)
(* temp
(f2cl-1ib:fref b-Ydatal,
(i k)

((1 1dp$) (1 %))
b-%offset’))))))))))

(cond
((/= alpha one)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)

(tagbody
(setf (f2cl-lib:fref b-Jdata

(i k)

((1 1db$) (1 *))
b-Yoffset)

(* alpha
(f2cl-1ib:fref b-Ydatal,
(i k)

((1 1dp$) (1 %))

b-%offset’))))))))))
(t

(f2cl-1ib:fdo (k 1 (f2cl-lib:int-add k 1))
((> k n) nil)

(tagbody
(cond
(nounit
(setf temp
(/ one
(f2cl-1ib:fref a-%data

(k k)

((1 1da) (1 *))
a-Y%offset%)))

(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref b-Ydatay
(i k)
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((1 1dv$) (1 %))
b-Yoffset)
(* temp
(f2cl-1ib:fref b-Y%data
(i k)
((1 1dp$) (1 %))

b-%offset%)))))))
(f2c1l-1ib:fdo (j (f2cl-lib:int-add k 1)

(f2cl-1lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((/= (f2cl-1lib:fref a (j k) ((1 1lda) (1 *))) zero)
(setf temp
(f2cl-1ib:fref a-Ydata
(G k)
((1 1da) (1 %))
a-%offset®))
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)

(tagbody
(setf (f2cl-lib:fref b-Jdata¥
a ip
((1 1db$) (1 *))
b-%offset%)
(-
(f2cl-1ib:fref b-Ydata
CRND

((1 1db$) (1 %))
b-%offset¥)
(* temp
(f2cl-1ib:fref b-%datal,
(1 k)
((1 1dp$) (1 =)
b-Y%offset%))))))))))

(cond
((/= alpha one)
(f2cl1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref b-jdata¥
(i k)
((1 1db$) (1 *))
b-Y%offset’)
(* alpha
(f2cl-1ib:fref b-Ydatal,
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(1 k)
((1 1dp$) (1 %))
b-%offset’)))))))))))))))
end_label
(return (values nil nil nil nil nil nil nil nil nil nil nil))))))

6.7 zgemm BLAS

(zgemm.input)=
)set break resume
)sys rm -f zgemm.output
)spool zgemm.output
)set message test on
)set message auto off
Jclear all

) spool
)1lisp (bye)



576 CHAPTER 6. BLAS LEVEL 3

(zgemm.help)=

zgemm examples

Man Page Details

NAME
ZGEMM - perform one of the matrix-matrix operations C :=
alpha*xop( A )*xop( B ) + betaxC,
SYNOPSIS
SUBROUTINE ZGEMM ( TRANSA, TRANSB, M, N, K, ALPHA, A, LDA,
B, LDB, BETA, C, LDC )
CHARACTER*1 TRANSA, TRANSB
INTEGER M, N, K, LDA, LDB, LDC
COMPLEX*16  ALPHA, BETA
COMPLEX*16  A( LDA, * ), B( LDB, * ), C( LDC, * )

PURPOSE
ZGEMM performs one of the matrix-matrix operations

where op( X ) is one of

op( X)) =X or op(X)=X" or op(X) = conjg(
X ),

alpha and beta are scalars, and A, B and C are matrices,
with op( A ) an m by k matrix, op( B ) a k by n matrix
and C an m by n matrix.

PARAMETERS
TRANSA - CHARACTER*1. On entry, TRANSA specifies the form
of op( A ) to be used in the matrix multiplication as fol-

lows:
TRANSA = N’ or ’n’, op( A ) = A.
TRANSA = °T’> or ’t’, op( A) = A’.
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ka is

TRANSA

= ’C’> or ’c’, op( A ) = conjg( A” ).

Unchanged on exit.

TRANSB
of op(
lows:

TRANSB
TRANSB

TRANSB

CHARACTER*1. On entry, TRANSB specifies the form
B ) to be used in the matrix multiplication as fol-

= ’N’ or ’n’, op( B ) = B.
=T’ or ’t’, op( B ) =B’.
= °C’> or ’c’, op( B ) = conjg( B’ ).

Unchanged on exit.

M

ALPHA

- INTEGER.

On entry, M specifies the number of rows of the
matrix op( A ) and of the matrix C. M must be
at least zero. Unchanged on exit.

- INTEGER.

On entry, N specifies the number of columns of the
matrix op( B ) and the number of columns of the
matrix C. N must be at least zero. Unchanged on
exit.

- INTEGER.

On entry, K specifies the number of columns of the
matrix op( A ) and the number of rows of the matrix
op( B ). K must be at least zero. Unchanged on
exit.

- COMPLEX*16
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

COMPLEX*16 array of DIMENSION ( LDA, ka ), where
k when TRANSA = ’N’ or ’n’, and is m otherwise.
Before entry with TRANSA = °N’ or ’n’, the leading
m by k part of the array A must contain the matrix
A, otherwise the leading k by m part of the array
A must contain the matrix A. Unchanged on exit.
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LDA - INTEGER.
On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. When TRANSA =
’N’ or ’n’ then LDA must be at least max( 1, m ),
otherwise LDA must be at least max( 1, k ).
Unchanged on exit.

kb is
B -
COMPLEX*16 array of DIMENSION ( LDB, kb ), where
n when TRANSB = ’N’ or ’n’, and is k otherwise.
Before entry with TRANSB = ’N’ or ’n’, the leading
k by n part of the array B must contain the matrix
B, otherwise the leading n by k part of the array
B must contain the matrix B. Unchanged on exit.

LDB - INTEGER.
On entry, LDB specifies the first dimension of B as
declared in the calling (sub) program. When TRANSB =
’N’ or ’n’ then LDB must be at least max( 1, k ),

otherwise LDB must be at least max( 1, n ).
Unchanged on exit.

BETA - COMPLEX*16
On entry, BETA specifies the scalar beta. When
BETA 1is supplied as zero then C need not be set on
input. Unchanged on exit.

C - COMPLEX*16 array of DIMENSION ( LDC, n ).
Before entry, the leading m by n part of the array
C must contain the matrix C, except when beta is
zero, in which case C need not be set on entry. On
exit, the array C is overwritten by the m by n
matrix ( alpha*op( A )*op( B ) + betaxC ).

LDC - INTEGER.
On entry, LDC specifies the first dimension of C as
declared in the calling (sub) program. LDC
must be at least max( 1, m ). Unchanged on exit.
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(BLAS 8 zgemm)=
(let* ((one (complex 1.0 0.0)) (zero (complex 0.0 0.0)))
(declare (type (complex double-float) one) (type (complex double-float) zero))
(defun zgemm (transa transb m n k alpha a lda b 1db$ beta c 1ldc)
(declare (type (simple-array (complex double-float) (*)) c b a)
(type (complex double-float) beta alpha)
(type fixnum ldc 1db$ lda k n m)
(type character transb transa))
(f2c1l-lib:with-multi-array-data
((transa character transa-%dataj transa-%offset)
(transb character transb-Ydataj, transb-joffset’)
(a (complex double-float) a-Ydata¥ a-%offset’)
(b (complex double-float) b-Ydata¥% b-%offset’,)
(¢ (complex double-float) c-%datal c-%offset))
(prog ((temp #C(0.0 0.0)) (i 0) (info 0) (j 0) (1 0) (ncola 0) (nrowa 0)
(nrowb 0) (conja nil) (conjb nil) (nota nil) (notb nil))
(declare (type (complex double-float) temp)
(type fixnum i info j 1 ncola nrowa nrowb)
(type (member t nil) conja conjb nota notb))
(setf nota (char-equal transa #\N))
(setf notb (char-equal transb #\N))
(setf conja (char-equal transa #\C))
(setf conjb (char-equal transb #\C))
(cond
(nota
(setf nrowa m)
(setf ncola k))
(t
(setf nrowa k)
(setf ncola m)))
(cond
(notb
(setf nrowb k))
(t
(setf nrowb n)))
(setf info 0)
(cond
((and (not nota) (not conja) (not (char-equal transa #\T)))
(setf info 1))
((and (not notb) (not conjb) (not (char-equal transb #\T)))
(setf info 2))
((<m 0)
(setf info 3))
((<n0)
(setf info 4))
(< k0
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(setf info 5))
((< 1da (max (the fixnum 1) (the fixnum nrowa)))
(setf info 8))
((< 1dv$
(max (the fixnum 1) (the fixnum nrowb)))
(setf info 10))
((< 1dc (max (the fixnum 1) (the fixnum m)))
(setf info 13)))
(cond
((/= info 0)
(error
" x* On entry to “a parameter number “a had an illegal value™}"
"ZGEMM" info)
(go end_label)))
(if (or (=m 0) (= n 0) (and (or (= alpha zero) (= k 0)) (= beta one)))
(go end_label))
(cond
((= alpha zero)
(cond
((= beta zero)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref c-%datal
a i
((1 1dc) (1 *))
c-Y%hoffsetl)
zero))))))
(t
(f2c1l-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-lib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i m) nil)
(tagbody
(setf (f2cl-lib:fref c-Y%data
G
((1 1dc) (1 *))
c-%hoffsetl)
(* beta
(f2cl-1ib:fref c-%data
(GND)
((1 1de) (1 %))
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c-hoffset’)))))))))
(go end_label)))
(cond
(notb
(cond
(nota
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((= beta zero)
(f2c1-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i m) nil)

(tagbody
(setf (f2cl-lib:fref c-Y%data}
(i 3)
((1 1dc) (1 %))
c-Y%offsetl)
zero))))

((/= beta one)
(f2cl-1ib:fdo (i 1 (f2cl-1lib:int-add i 1))
((> i m) nil)

(tagbody
(setf (f2cl-lib:fref c-%data}

(i 3)

((1 1dc) (1 *))

c-hoffsetd)

(* beta
(f2cl-1ib:fref c-Ydata%

(i 3)

((1 1dc) (1 %))
c-hoffset’)))))))
(f2cl-1ib:fdo (1 1 (f2cl-1lib:int-add 1 1))
((> 1 k) nil)

(tagbody
(cond
((/= (f2cl-1lib:fref b (1 j) ((1 1db$) (1 *))) zero)
(setf temp
(* alpha
(f2c1l-1ib:fref b-%datal

a 3
((1 1db$) (1 %))
b-%offset%)))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
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(setf (f2cl-lib:fref c-Y%datal
i j)
((1 1dc) (1 %))
c-hoffset¥)
(+
(f2cl-1ib:fref c-%data
a ip
((1 1de) (1 %))
c-%hoffsetl)
(* temp
(f2cl-1ib:fref a-%data
(1 1)
((1 1da) (1 %))
a-%offset’%)))))))))))))
(conja
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
(> j n) nil)
(tagbody
(f2cl-lib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i m) nil)
(tagbody
(setf temp zero)
(f2c1-1ib:fdo (1 1 (f2cl-lib:int-add 1 1))
((> 1 k) nil)

(tagbody
(setf temp
(+ temp
(*
(f2cl-lib:dconjg
(f2cl-1ib:fref a-Y%dataj
a i)
((1 1da) (1 %))
a-Yoffset¥))
(f2cl-1lib:fref b-Ydatal,
a i
((1 1db$) (1 %))
b-%offset%))))))
(cond

((= beta zero)

(setf (f2cl-lib:fref c-Y%datal
1 3
((1 1dc) (1 %))
c-%hoffset?)

(* alpha temp)))
(t
(setf (f2cl-lib:fref c-Y%datal
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a P

((1 1dc) (1 %))

c-Y%offsetl)

(+ (* alpha temp)
(* beta
(f2cl-1ib:fref c-Ydatal,

i j)
((1 1dc) (1 %))

c-%offseth) )N
(t

(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
(> j n) nil)
(tagbody
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf temp zero)
(f2cl-1ib:fdo (1 1 (f2cl-lib:int-add 1 1))
((> 1 k) nil)

(tagbody
(setf temp
(+ temp

(*

(f2cl-1ib:fref a-Y%dataj,
1 i)
((1 1da) (1 %))
a-joffsetl)

(f2cl-1ib:fref b-%datal,
ap
((1 1db$) (1 %))
b-Y%offset%))))))

(cond

((= beta zero)
(setf (f2cl-1ib:fref c-Y%data
G
((1 1dc) (1 *))
c-%hoffsetl)
(* alpha temp)))
(t
(setf (f2cl-lib:fref c-%datal
(i 3)
((1 1dc) (1 *))
c-hoffsetd)
(+ (* alpha temp)
(* beta
(f2cl-1ib:fref c-Y%datal
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G 3
((1 1dc) (1 %))
c-hoffset’)))))))))))))

(nota
(cond
(conjb
(f2¢1l-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((= beta zero)
(f2c1-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i m) nil)
(tagbody
(setf (f2cl-lib:fref c-Y%datal
1 j
((1 1dc) (1 %))
c-hoffsetl)
zero))))
((/= beta one)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref c-Y%datal
1 3
((1 1dc) (1 %))
c-hoffsetd)
(* beta
(f2cl-1ib:fref c-Ydata
GIN)D)
((1 1dc) (1 %))
c-hoffset%)))))))
(f2c1-1ib:fdo (1 1 (f2cl-lib:int-add 1 1))
((> 1 k) nil)
(tagbody
(cond
((/= (f2cl-lib:fref b (j 1) ((1 1db$) (1 *))) zero)
(setf temp
(* alpha
(f2cl-lib:dconjg
(f2cl-1ib:fref b-}datal,
(G D
((1 1db$) (1 %))
b-Yoffset%))))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
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(tagbody
(setf (f2cl-lib:fref c-%datal
G 3
((1 1dc) (1 %))
c-%hoffsetl)
(+
(f2cl-1lib:fref c-Ydata,
G

((1 1dc) (1 %))
c-%hoffseti)
(* temp
(f2cl-lib:fref a-Ydataj
G D
((1 1da) (1 %))
a-%offset’)))))))))))))
(t
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((= beta zero)
(f2cl-1ib:fdo (i 1 (f2cl-1lib:int-add i 1))
((> i m) nil)

(tagbody
(setf (f2cl-lib:fref c-Y%data}
(i 3)
((1 1dc) (1 *))
c-hoffset?)
zero))))

((/= beta one)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-1ib:fref c-Y%data,
G )
((1 1dc) (1 *))
c-%hoffsetl)
(x beta
(f2cl-1lib:fref c-Ydatal,
a3
((1 1dc) (1 *))
c-hoffset’)))))))
(f2cl-1ib:fdo (1 1 (f2cl-lib:int-add 1 1))
((> 1 k) nil)
(tagbody
(cond
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((/= (f2cl-lib:fref b (j 1) ((1 1db$) (1 *))) zero)
(setf temp
(* alpha
(f2cl-1ib:fref b-Ydata
(GG 1
((1 1db$) (1 *))
b-Y%offset%)))
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref c-Jdata
1 3
((1 1de) (1 %))
c-Y%hoffsetl)
(+
(f2cl-1ib:fref c-%dataj
G ip
((1 1de) (1 %))
c-hoffsetl)
(* temp
(f2cl-1ib:fref a-Ydata
(i1
((1 1da) (1 %))
a-%hoffset’)))))))))))))))
(conja
(cond
(conjb
(f2c1l-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i m) nil)
(tagbody
(setf temp zero)
(f2cl-1lib:fdo (1 1 (f2cl-lib:int-add 1 1))
(> 1 k) nil)
(tagbody
(setf temp
(+ temp
(*
(f2cl-lib:dconjg
(f2cl-1ib:fref a-Y%dataj
a i)
((1 1da) (1 %))
a-%offsetl))
(f2cl-lib:dconjg
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(f2cl-1ib:fref b-Y%data’
(G D
((1 1dp$) (1 %))
b-Yoffset’)))))))

(cond
((= beta zero)
(setf (f2cl-1ib:fref c-Y%data
G
((1 1dc) (1 =)
c-%hoffsetl)
(* alpha temp)))
(t
(setf (f2cl-lib:fref c-%data}
(i j)
((1 1dc) (1 *))
c-hoffsetd)
(+ (* alpha temp)
(* beta
(f2cl-1ib:fref c-Y%datal
1 3
((1 1dc) (1 %))

c-hoffset’)))))))))))

(t
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf temp zero)
(f2cl-1lib:fdo (1 1 (f2cl-lib:int-add 1 1))
((> 1 k) nil)
(tagbody
(setf temp
(+ temp
(%
(f2cl-lib:dconjg
(f2cl-lib:fref a-Jdatal
1 i
((1 1da) (1 %))

a-%offseth))

(f2cl-lib:fref b-Y%data¥%
G D
((1 1db$) (1 *))
b-Y%offset%))))))

(cond
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((= beta zero)
(setf (f2cl-lib:fref c-Y%datal
(i3
((1 1dc) (1 %))

c-%offseth)
(* alpha temp)))
t

(setf (f2cl-lib:fref c-Y%datal
(GIN)D)
((1 1dc) (1 %))
c-%hoffset?)
(+ (* alpha temp)
(* beta
(f2cl-1ib:fref c-%dataj
1 j)
((1 1dc) (1 %))
c-%offset%)))))))))))))
(t
(cond
(conjb
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))

((> i m) nil)
(tagbody

(setf temp zero)

(f2cl-1ib:fdo (1 1 (f2cl-1lib:int-add 1 1))
((> 1 k) nil)

(tagbody
(setf temp
(+ temp

(*

(f2cl-1lib:fref a-Ydatal,
1 i)
((1 1da) (1 %))
a-Y%offset)

(f2cl-1lib:dconjg

(f2cl-1lib:fref b-Ydatal,
G D
((1 1db$) (1 =))
b-Yoffset%)))))))

(cond

((= beta zero)
(setf (f2cl-lib:fref c-Ydatal

G )
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((1 ldc) (1 %))
c-hoffsetd)
(* alpha temp)))
(t
(setf (f2cl-lib:fref c-Y%data}
(i j)
((1 1dc) (1 %))
c-hoffseth)
(+ (* alpha temp)
(* beta
(f2cl-1ib:fref c-Ydatal,
1 3
((1 1de) (1 %))

c-%hoffset) )N
(t

(f2c1-1ib:fdo (j 1 (f2cl-lib:int-add j 1))
(> j n) nil)
(tagbody
(f2cl-lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf temp zero)
(f2cl-1ib:fdo (1 1 (f2cl-lib:int-add 1 1))
(> 1 k) nil)

(tagbody
(setf temp
(+ temp

(*

(f2cl-1ib:fref a-Ydatal
a1 i)
((1 1da) (1 %))
a-Y%offset)

(f2cl-1ib:fref b-%datal
G D
((1 1db$) (1 %))
b-Yoffset%))))))

(cond

((= beta zero)

(setf (f2cl-1ib:fref c-Y%data
(GRND)
((1 1dc) (1 *))
c-%hoffsetl,)

(* alpha temp)))

(t

(setf (f2cl-lib:fref c-%datal
G )
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end_label
(return
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((1 1dc) (1 %))
c-hoffseti)
(+ (* alpha temp)
(* beta
(f2cl-1ib:fref c-%dataj

i j)
((1 1de) (1 %))
c-%offset%)))))))))II)))

(values nil nil nil nil nil nil nil nil nil nil nil nil nil))))))

6.8 zhemm BLAS

(zhemm.input)=
)set break resume
)sys rm -f zhemm.output
)spool zhemm.output
)set message test on
)set message auto off
)clear all

) spool
)1lisp (bye)
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(zhemm.help)=

zhemm examples

Man Page Details

NAME
ZHEMM - perform one of the matrix-matrix operations C :=
alpha*A*B + betax*C,
SYNOPSIS
SUBROUTINE ZHEMM ( SIDE, UPLO, M, N, ALPHA, A, LDA, B, LDB,
BETA, C, LDC )
CHARACTER*1 SIDE, UPLO
INTEGER M, N, LDA, LDB, LDC
COMPLEX*16  ALPHA, BETA
COMPLEX*16  A( LDA, * ), B( LDB, * ), C( LDC, * )
PURPOSE
ZHEMM performs one of the matrix-matrix operations
or
C := alpha*B*A + betaxC,
where alpha and beta are scalars, A is an hermitian matrix
and B and C are m by n matrices.
PARAMETERS

SIDE - CHARACTER*1.
On entry, SIDE specifies whether the hermitian
matrix A appears on the left or right in the
operation as follows:

SIDE = °L’ or ’1’ C := alphax*A*B + betaxC,

SIDE = °R’ or ’r’ C := alpha*B*A + betaxC,

Unchanged on exit.
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UPLO - CHARACTER*1.
On entry, UPLO specifies whether the upper or
lower triangular part of the hermitian matrix
A is to Dbe referenced as follows:

UPLO = ’U’ or ’u’ Only the upper triangular part of
the hermitian matrix is to be referenced.

UPLO = 'L’ or ’1’ Only the lower triangular part of
the hermitian matrix is to be referenced.

Unchanged on exit.

M - INTEGER.
On entry, M specifies the number of rows of the
matrix C. M must be at least zero. Unchanged on
exit.

N - INTEGER.
On entry, N specifies the number of columns of the
matrix C. N must be at least zero. Unchanged on
exit.

ALPHA - COMPLEX*16
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

ka is
A -
COMPLEX*16 array of DIMENSION ( LDA, ka ), where
m when SIDE = °L’ or ’1’ and is n otherwise.
Before entry with SIDE = °L’ or ’1’, the m by m
part of the array A must contain the hermitian
matrix, such that when UPLO = ’U’ or ’u’, the lead-
ing m by m upper triangular part of the array A
must contain the upper triangular part of the hermi-
tian matrix and the strictly Ilower triangular part
of A is not referenced, and when UPLO = ’L’ or
’1’, the leading m by m Ilower triangular part of
the array A must contain the Ilower triangular
part of the hermitian matrix and the strictly
upper triangular part of A is not referenced.
Before entry with SIDE = R’ or ’r’, the n by n
part of the array A must contain the hermitian
matrix, such that when UPLO = ’U’ or ’u’, the lead-
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LDA

LDB

BETA

LDC

ing n by n upper triangular part of the array A

must contain the upper triangular part of the hermi-
tian matrix and the strictly lower triangular part
of A is not referenced, and when UPLO = L’ or
’1’, the leading n by n lower triangular part of
the array A must contain the Ilower triangular
part of the hermitian matrix and the strictly
upper triangular part of A is not referenced. Note
that the imaginary parts of the diagonal elements
need not be set, they are assumed to be zero.
Unchanged on exit.

- INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. When SIDE =
’L? or ’1’ then LDA must be at least max( 1, m ),
otherwise LDA must be at least max( 1, n ).
Unchanged on exit.

- COMPLEX*16 array of DIMENSION ( LDB, n ).

Before entry, the leading m by n part of the array
B must contain the matrix B. Unchanged on exit.

- INTEGER.

On entry, LDB specifies the first dimension of B as
declared in the calling (sub) program. LDB
must be at least max( 1, m ). Unchanged on exit.

- COMPLEX*16

On entry, BETA specifies the scalar beta. When
BETA 1is supplied as zero then C need not be set on
input. Unchanged on exit.

- COMPLEX*16 array of DIMENSION ( LDC, n ).
Before entry, the leading m by n part of the array
C must contain the matrix C, except when beta is
zero, in which case C need not be set on entry. O0On
exit, the array C is overwritten by the m by n
updated matrix.

- INTEGER.

On entry, LDC specifies the first dimension of C as
declared in the calling (sub) program. LDC
must be at least max( 1, m ). Unchanged on exit.
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(BLAS 8 zhemm)=
(let* ((one (complex 1.0 0.0)) (zero (complex 0.0 0.0)))
(declare (type (complex double-float) one) (type (complex double-float) zero))
(defun zhemm (side uplo m n alpha a lda b 1db$ beta c ldc)
(declare (type (simple-array (complex double-float) (*)) c b a)
(type (complex double-float) beta alpha)
(type fixnum ldc 1db$ lda n m)
(type character uplo side))
(f2cl-lib:with-multi-array-data
((side character side-%data), side-%offseti)
(uplo character uplo-%datal, uplo-%offset?)
(a (complex double-float) a-%data} a-%offset’,)
(b (complex double-float) b-Y%data% b-%offset’,)
(c (complex double-float) c-%datal, c-%offset))
(prog ((templ #C(0.0 0.0)) (temp2 #C(0.0 0.0)) (i 0) (info 0) (j 0) (k O)
(nrowa 0) (upper nil))
(declare (type (complex double-float) templ temp2)
(type fixnum i info j k nrowa)
(type (member t nil) upper))
(cond
((char-equal side #\L)
(setf nrowa m))
(t
(setf nrowa n)))
(setf upper (char-equal uplo #\U))
(setf info 0)
(cond
((and (not (char-equal side #\L)) (not (char-equal side #\R)))
(setf info 1))
((and (not upper) (not (char-equal uplo #\L)))
(setf info 2))
((<m 0)
(setf info 3))
((<n0)
(setf info 4))
((< 1da (max (the fixnum 1) (the fixnum nrowa)))
(setf info 7))
((< 1db$ (max (the fixnum 1) (the fixnum m)))
(setf info 9))
((< 1dc (max (the fixnum 1) (the fixnum m)))
(setf info 12)))
(cond
((/= info 0)
(error
" %% On entry to “a parameter number “a had an illegal value~™%"
"ZHEMM" info)
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(go end_label)))
(if (or (=m 0) (= n 0) (and (= alpha zero) (= beta one)))
(go end_label))
(cond
((= alpha zero)
(cond
((= beta zero)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref c-Ydatay
a i
((1 1dc) (1 %))
c-hoffsetih)
zero))))))
(t
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref c-jdata
a ip»
((1 1dc) (1 %))
c-hoffset%)

(* beta
(f2cl-1ib:fref c-%dataj
(i j)
((1 1dc) (1 %))
c-hoffset’)))))))))
(go end_label)))
(cond
((char-equal side #\L)
(cond
(upper

(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf templ
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(* alpha
(f2cl-1ib:fref b-Ydatal,
a i
((1 1dp$) (1 %))

b-%offset%)))
(setf temp2 zero)

(f2cl-1lib:fdo (k 1 (f2cl-1lib:int-add k 1))
(> k

(f2cl-1lib:int-add i
(f2cl-1lib:int-sub

IDD))
nil)
(tagbody
(setf (f2cl-lib:fref c-%data}
(k j)
((1 1dc) (1 *))
c-hoffset?,)
(+
(f2cl-1ib:fref c-Y%datal
(k j)
((1 1dc) (1 %))
c-hoffsetl)
(* templ

(f2cl-1lib:fref a-%datal
(k 1)
((1 1da) (1 %))

a-Y%offseth))))
(setf temp2

(+ temp2
(*
(f2cl-1ib:fref b-%dataj,
(k j)
((1 1db$) (1 %))

b-Y%offset’)
(f2cl-lib:dconjg

(f2cl-1lib:fref a-%datal,

(k i)
((1 1da) (1 =))
a-%offset%)))))))
(cond
((= beta zero)
(setf

(f2cl-lib:fref c-%data) (i j) ((1 ldc) (1 %))
c-Y%offset)
(+

(* templ
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(coerce (realpart
(f2cl-lib:fref a-%data), (i 1) ((1 lda) (1 %))

a-Y%offset%))
’double-float))

(* alpha temp2))))
(t
(setf (f2cl-1ib:fref c-Y%data
G P
((1 1de) (1 %))
c-%hoffsetl)

(+
(* beta
(f2cl-1ib:fref c-%dataj,
i j)
((1 1dc) (1 *))
c-%hoffsetih))
(* templ

(coerce (realpart
(f2cl-1ib:fref a-Y%dataj
(i 1)
((1 1da) (1 %))
a-%offset’)) ’double-float))

(* alpha temp2))))))))))
(t

(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1ib:fdo (i m (f2cl-lib:int-add i (f2cl-1lib:int-sub 1)))

(> i 1) nil)
(tagbody

(setf templ
(* alpha
(f2cl-lib:fref b-%data%
G )
((1 1dp$) (1 %))

b-Y%offset%)))
(setf temp2 zero)

(f2cl-1lib:fdo (k (f2cl-lib:int-add i 1)
(f2cl-1ib:int-add k 1))

((> k m) nil)
(tagbody

(setf (f2cl-lib:fref c-%data}
(k 1
((1 1dc) (1 %))
c-Y%hoffsetl)
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(+
(f2cl-1ib:fref c-Ydatal
k 3)
((1 1dc) (1 %))
c-Y%hoffsetl)
(* templ
(f2cl-lib:fref a-Ydatal,
(k 1)
((1 1da) (1 %))

a-%offset’))))
(setf temp2

(+ temp2
(*
(f2cl-1ib:fref b-Ydataj,
(k j)
((1 1dp$) (1 %))

b-%offsetl,)
(f2cl-1lib:dconjg

(f2cl-1ib:fref a-Y%dataj
(k 1)
((1 1da) (1 %))
a-%offset’%)))))))

(cond
((= beta zero)
(setf (f2cl-lib:fref c-Y%data}
i 3
((1 1dc) (1 %))

c-Yoffset%)
(+

(* templ
(coerce (realpart
(f2cl-lib:fref a-Ydataj,
G 1)
((1 1da) (1 *))

a-Y%offset’,)) ’double-float))
(* alpha temp2))))
(t

(setf (f2cl-lib:fref c-Y%datal,
i j)
((1 1dc) (1 *))

c-Y%offset%)
(+

(*x beta
(f2cl-1ib:fref c-%datal
(GCRND)
((1 1dc) (1 %))
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c-%hoffseth))
(* templ

(coerce (realpart
(f2cl-lib:fref a-Y%datal,
(11
((1 1da) (1 %))

a-%offsetl,)) ’double-float))

(x alpha temp2))))))))))))
(t

(f2cl-1ib:fdo (j 1 (£f2cl-lib:int-add j 1))
((> j n) nil)

(tagbody
(setf templ
(* alpha
(coerce (realpart
(f2cl-lib:fref a-Ydata%
G i
((1 1da) (1 *))
a-foffset%)) ’double-float)))
(cond

((= beta zero)

(f2cl1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref c-Ydata¥
i j)
((1 1dc) (1 %))
c-hoffseth)
(* templ
(f2cl-1ib:fref b-%datal
1 j)
((1 1dp$) (1 %))

b-%offset’))))))
(t

(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)

(tagbody
(setf (f2cl-lib:fref c-Jdata

a i
((1 1dc) (1 %))
c-%hoffsetl)

(+

(* beta

(f2cl-1lib:fref c-%datal,
i j)

((1 1dc) (1 %))
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c-%hoffseth))
(* templ

(f2cl-1lib:fref b-%datal,
1 j)
((1 1dp$) (1 *))

b-%offset%))))))))
(f2cl-1lib:fdo (k 1 (f2cl-1lib:int-add k 1))

((> k (f2cl-lib:int-add j (£f2cl-lib:int-sub 1)))

nil)
(tagbody
(cond
(upper
(setf templ
(* alpha
(f2cl-lib:fref a-Ydata¥%
(k 3
((1 1da) (1 %))
a-%offset%))))
(t
(setf templ
(* alpha

(f2cl-1lib:dconjg
(f2cl-1lib:fref a-%datal,

(G ®)

((1 1da) (1 %))

a-%offset%))))))
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))

((> im nil)

(tagbody
(setf (f2cl-lib:fref c-Ydatay
1 j)
((1 1dc) (1 %))
c-hoffsetih)
(+
(f2cl-1ib:fref c-Ydata¥
(i 3)

((1 1dc) (1 *))
c-hoffset?)
(* templ
(f2cl-1ib:fref b-Ydatal
(i k)
((1 1dp$) (1 %))

b-Yoffset%))))))))
(f2cl-1lib:fdo (k (f2cl-lib:int-add j 1) (f2cl-lib:int-add k 1))
((> k n) nil)
(tagbody
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(cond
(upper
(setf templ
(* alpha
(f2cl-1lib:dconjg
(f2cl-lib:fref a-Ydata%
(G K
((1 1da) (1 %))

a-Yhoffset%)))))
(t

(setf templ
(* alpha
(f2cl-1lib:fref a-Ydatal,
(k )
((1 1da) (1 %))

a-%offset%)))))
(f2cl-1ib:fdo (i 1 (f2cl-1lib:int-add i 1))

((> i m) nil)
(tagbody

(setf (f2cl-lib:fref c-Ydata%
1 j)
((1 1dc) (1 %))

c-Y%offsety,)
(+

(f2cl-1lib:fref c-Y%datal,
(i j)
((1 1de) (1 %))

c-hoffset’)
(*x templ

(f2cl-1ib:fref b-Ydata
(i k)
((1 1db$) (1 =))
b-loffset%)))))))I))))
end_label

(return (values nil nil nil nil nil nil nil nil nil nil nil nil))))))
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6.9 zher2k BLAS

(zher2k.input)=
)set break resume
)sys rm -f zher2k.output
)spool zher2k.output
)set message test on
)set message auto off
Jclear all

) spool
)lisp (bye)
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(zher2k.help)=

zher2k examples

Man Page Details

NAME
ZHER2K - perform one of the hermitian rank 2k operations C
:= alphaxA*xconjg( B’ ) + conjg( alpha )#*B*xconjg( A’ ) +
betaxC,

SYNOPSIS
SUBROUTINE ZHER2K( UPLO, TRANS, N, K, ALPHA, A, LDA, B, LDB,
BETA, C, LDC )

CHARACTER*1 UPLO, TRANS

INTEGER N, K, LDA, LDB, LDC

DOUBLE PRECISION BETA

COMPLEX*16 ALPHA

COMPLEX*16 AC LDA, * ), B( LDB, * ), C( LDC, * )

PURPOSE
ZHER2K performs one of the hermitian rank 2k operations

or

C := alpha*conjg( A’ )*B + conjg( alpha )*conjg( B’ )*A +
betaxC,

where alpha and beta are scalars with beta real, C is
an n by n hermitian matrix and A and B are n by k
matrices in the first case and k by n matrices in the
second case.

PARAMETERS
UPLO - CHARACTER*1.
On entry, UPLO specifies whether the wupper or
lower triangular part of the array C is to be
referenced as follows:
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UPLO = ’U’ or ’u’ Only the upper triangular part
of C is to be referenced.

UPLO = 'L’ or ’1’ Only the lower triangular part
of C is to be referenced.

Unchanged on exit.

TRANS - CHARACTER*1.
On entry, TRANS specifies the operation to be per-
formed as follows:

TRANS = °N’ or ’n’ C := alphaxA*conjg( B’ )
+ conjg( alpha )*B*conjg( A’ ) + betax*C.

TRANS = ’C’ or ’c’ C := alphaxconjg( A’ )*B
+ conjg( alpha )*conjg( B’ )*A + betaxC.

Unchanged on exit.

N - INTEGER.
On entry, N specifies the order of the matrix C. N
must be at least zero. Unchanged on exit.

K - INTEGER.
On entry with TRANS = ’N’ or ’n’, K specifies the
number of columns of the matrices A and B, and
on entry with TRANS = ’C’ or ’c’, K specifies
the number of rows of the matrices A and B. K must
be at least zero. Unchanged on exit.

ALPHA - COMPLEX*16
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

ka is
A -
COMPLEX*16 array of DIMENSION ( LDA, ka ), where
k when TRANS = ’N’ or ’n’, and is n otherwise.
Before entry with TRANS = °N’ or ’n’, the leading
n by k part of the array A must contain the matrix
A, otherwise the leading k by n part of the array
A must contain the matrix A. Unchanged on exit.
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kb is

LDA

LDB

BETA

- INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. When
TRANS = ’N’ or ’n’ then LDA must be at least max(
1, n ), otherwise LDA must be at least max( 1, k ).
Unchanged on exit.

COMPLEX*16 array of DIMENSION ( LDB, kb ), where
k when TRANS = ’N’ or ’n’, and is n otherwise.
Before entry with TRANS = ’N’ or ’n’, the leading
n by k part of the array B must contain the matrix
B, otherwise the leading k by n part of the array
B must contain the matrix B. Unchanged on exit.

- INTEGER.

On entry, LDB specifies the first dimension of B as
declared in the calling (sub) program. When
TRANS = ’N’ or ’n’ then LDB must be at least max(
1, n ), otherwise LDB must be at least max( 1, k ).

Unchanged on exit.

- DOUBLE PRECISION.
On entry, BETA specifies the scalar beta. Unchanged
on exit.

- COMPLEX*16 array of DIMENSION ( LDC, n ).
Before entry with UPLO = ’U’ or ’u’, the leading
n by n upper triangular part of the array C must con-
tain the upper triangular part of the hermitian
matrix and the strictly lower triangular part of C
is not referenced. On exit, the upper triangular
part of the array C is overwritten by the upper tri-
angular part of the updated matrix. Before entry
with UPLO = ’L’ or ’1l’, the leading n by n lower
triangular part of the array C must contain the lower
triangular part of the hermitian matrix and the
strictly upper triangular part of C is not refer-
enced. On exit, the lower triangular part of the
array C is overwritten by the lower triangular part
of the updated matrix. Note that the imaginary parts
of the diagonal elements need not be set, they are
assumed to be zero, and on exit they are set to
zero.
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LDC - INTEGER.
On entry, LDC specifies the first dimension of C as
declared in the calling (sub) program. LDC
must be at least max( 1, n ). Unchanged on exit.
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(BLAS 8 zher2k)=
(let* ((one 1.0) (zero (complex 0.0 0.0)))
(declare (type (double-float 1.0 1.0) one) (type (complex double-float) zero))
(defun zher2k (uplo trans n k alpha a lda b 1db$ beta c 1ldc)
(declare (type (double-float) beta)
(type (simple-array (complex double-float) (*)) c b a)
(type (complex double-float) alpha)
(type fixnum ldc 1db$ lda k n)
(type character trans uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%datal uplo-Y%offset?)
(trans character trans-jdatal, trans-j%offseti)
(a (complex double-float) a-%data¥% a-%offset’,)
(b (complex double-float) b-Ydataj b-%offset’,)
(c (complex double-float) c-%data) c-%offseti))
(prog ((templ #C(0.0 0.0)) (temp2 #C(0.0 0.0)) (i 0) (info 0) (j 0) (1 0O)
(nrowa 0) (upper nil))
(declare (type (complex double-float) templ temp2)
(type fixnum i info j 1 nrowa)
(type (member t nil) upper))
(cond
((char-equal trans #\N)
(setf nrowa n))
(t
(setf nrowa k)))
(setf upper (char-equal uplo #\U))
(setf info 0)
(cond
((and (not upper) (not (char-equal uplo #\L)))
(setf info 1))
((and (not (char-equal trans #\N)) (not (char-equal trans #\C)))
(setf info 2))
((<n 0)
(setf info 3))
((< k0
(setf info 4))
((< lda (max (the fixnum 1) (the fixnum nrowa)))
(setf info 7))
((< 1db$
(max (the fixnum 1) (the fixnum nrowa)))
(setf info 9))
((< ldc (max (the fixnum 1) (the fixnum n)))
(setf info 12)))
(cond
((/= info 0)
(error
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" %% On entry to “a parameter number “a had an illegal value™}"
"ZHER2K" info)
(go end_label)))
(if (or (= n 0) (and (or (= alpha zero) (= k 0)) (= beta one)))
(go end_label))
(cond
((= alpha zero)
(cond
(upper
(cond
((= beta (coerce (realpart zero) ’double-float))
(f2cl-1lib:fdo (j 1 (£f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i j) nil)
(tagbody
(setf (f2cl-lib:fref c-Ydata%
G )
((1 1dc) (1 %))
c-%offseti)
zero))))))
(t
(f2cl-1lib:fdo (j 1 (f2cl-1lib:int-add j 1))
((> j n) nil)

(tagbody
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i
(f2cl-lib:int-add j
(f2cl-1ib:int-sub 1)))
nil)
(tagbody
(setf (f2cl-lib:fref c-Y%data}
i3
((1 1dc) (1 *))
c-hoffsetd)
(x beta
(f2cl-1ib:fref c-Y%data

i3
((1 1de) (1 %))
c-%offset%)))))
(setf (f2cl-lib:fref c-%data}

G P

((1 1dc) (1 %))

c-hoffsetd)

(coerce
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(* beta
(coerce (realpart
(f2cl-1lib:fref c-%datal
G i
((1 1ldc) (1 %))

c-%hoffset’)) ’double-float))

> (complex double-float))))))))
(t

(cond

((= beta (coerce (realpart zero) ’double-float))
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
(> j n) nil)
(tagbody
(f2cl-1lib:fdo (i j (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref c-Ydatal

G 3
((1 1de) (1 %))

c-%offset)
zero))))))

(t
(f2c1l-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf (f2cl-lib:fref c-Ydata¥%
G »
((1 1dc) (1 %))

c-%hoffsetl)
(coerce

(* beta
(coerce (realpart
(f2cl-1lib:fref c-Y%datal,
G »
((1 1de) (1 %))

c-%hoffset’,)) ’double-float))
> (complex double-float)))

(f2c1l-1ib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-1ib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref c-Y%data}
(i j)
((1 1dc) (1 %))

c-Y%offset’)
(* beta
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(f2cl-1ib:fref c-Y%data’
(i3
((1 1de) (1 %))

c-%hoffset’)))))IIII))
(go end_label)))

(cond
((char-equal trans #\N)
(cond
(upper
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((= beta (coerce (realpart zero) ’double-float))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i j) nil)
(tagbody
(setf (f2cl-lib:fref c-Ydata%
G 3
((1 1dc) (1 %))
c-%offseti)

zero))))
((/= beta one)

(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> 1
(f2cl-1lib:int-add j
(f2c1-1ib:int-sub 1)))

nil)
(tagbody
(setf (f2cl-lib:fref c-Y%datal
1 3
((1 1dc) (1 %))
c-hoffset?)
(* beta
(f2cl-1ib:fref c-Ydata

1 3
((1 1dc) (1 %))
c-%hoffset%)))))
(setf (f2cl-lib:fref c-%datal
G P
((1 1dc) (1 *))

c-%offset)
(coerce

(* beta
(coerce (realpart
(f2cl-1lib:fref c-Ydatal,
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G 3
((1 1dec) (1 %))
c-%hoffset’,)) ’double-float))

> (complex double-float))))
(t

(setf (f2cl-lib:fref c-Y%datal,
G P
((1 1lde) (1 %))

c-%offset?)
(coerce

(coerce (realpart
(f2cl-1ib:fref c-Ydatal

G »

((1 1de) (1 %))

c-%offset’)) ’double-float)
> (complex double-float)))))

(f2cl-1lib:fdo (1 1 (f2cl-lib:int-add 1 1))

((> 1 k) nil)
(tagbody

(cond

(Cor (/= (f2cl-lib:fref a (j 1) ((1 1da) (1 *))) zero)

(/= (f2cl-lib:fref b (j 1) ((1 1db$) (1 *))) zero))
(setf templ

(* alpha
(f2cl-1ib:dconjg
(f2cl-lib:fref b-Ydata¥%
G D
((1 1db$) (1 %))

b-%offset%))))
(setf temp2

(coerce
(f2cl-1lib:dconjg
(* alpha
(f2cl-1lib:fref a-Ydatal,
G 1
((1 1da) (1 %))

a-%offset®)))
> (complex double-float)))

(f2cl-lib:fdo (i 1 (f2cl-1lib:int-add i 1))
(> i
(f2c1l-1lib:int-add j

(f2cl-1lib:int-sub

DM
nil)
(tagbody

(setf (f2cl-lib:fref c-Ydatal
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CRND
((1 1dc) (1 %))
c-hoffsetl)
(+
(f2cl-1ib:fref c-%datal
(i j)
((1 1dc) (1 %))
c-hoffsetd)
(*
(f2cl-1ib:fref a-Y%dataj
(i1
((1 1da) (1 %))

a-Y%offset’)
templ)

(*
(f2cl-1ib:fref b-%datal
11
((1 1dp$) (1 *))
b-Y%offset’)
temp2)))))
(setf (f2cl-lib:fref c-Y%data}
G
((1 1dc) (1 %))

c-%hoffsetl)
(coerce

(+
(coerce (realpart
(f2cl-1ib:fref c-Y%datal
G 3
((1 1lde) (1 %))

c-%offset’%)) ’double-float)
(coerce (realpart

(+
(*
(f2cl-1ib:fref a-Ydataj,
(G D
((1 1da) (1 %))

a-%offset%)
templ)

(*
(f2cl-lib:fref b-Ydatal,
G D
((1 1db$) (1 %))
b-%offset%)
temp2))) ’double-float))
> (complex double-float))))))))))
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(t
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond

((= beta (coerce (realpart zero) ’double-float))
(f2cl-1ib:fdo (i j (f2cl-lib:int-add i 1))
((> i n) nil)

(tagbody
(setf (f2cl-lib:fref c-Ydatal,
(GRN)D)
((1 1de) (1 %))
c-%offseth)
zero))))
((/= beta one)
(f2c1l-1ib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-lib:int-add i 1))
((> i n) nil)

(tagbody
(setf (f2cl-lib:fref c-Y%data}

(i j)

((1 1dc) (1 *))
c-hoffset%)

(* beta
(f2cl-1ib:fref c-Ydata
(i 3)

((1 1dc) (1 *))
c-hoffset’)))))
(setf (f2cl-lib:fref c-%data},
G P
((1 1dc) (1 *))

c-%offset?)
(coerce

(* beta
(coerce (realpart
(f2cl-1lib:fref c-Y%datal,
G 3
((1 1ldc) (1 %))

c-hoffset’,))’ double-float))
> (complex double-float))))
(t

(setf (f2cl-lib:fref c-Y%datal,
G P
((1 1dc) (1 %))

c-Y%offsetl)
(coerce
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(coerce (realpart
(f2cl-1ib:fref c-Ydata
G
((1 1dc) (1 %))
c-hoffsetl)) ’double-float)
> (complex double-float)))))
(f2cl-1ib:fdo (1 1 (f2cl-lib:int-add 1 1))
((> 1 k) nil)
(tagbody
(cond

(Cor (/= (f2cl-lib:fref a (j 1) ((1 1da) (1 *))) zero)

(/= (f2cl-lib:fref b (j 1) ((1 1db$) (1 *))) zero))
(setf templ

(* alpha
(f2cl-1ib:dconjg
(f2cl-lib:fref b-Ydatal,
G D
((1 1db$) (1 *))

b-Y%offset%))))
(setf temp2

(coerce
(f2cl-1lib:dconjg
(* alpha
(f2cl-lib:fref a-Y%dataj,
G D
((1 1da) (1 %))
a-%offset®)))
> (complex double-float)))
(f2cl-1lib:fdo (i (f2cl-lib:int-add j 1)
(f2c1-1lib:int-add i 1))
((> i n) nil)

(tagbody
(setf (f2cl-lib:fref c-Y%datal
i j)
((1 1dc) (1 %))
c-hoffset¥)
(+
(f2cl-1ib:fref c-%data
G ip

((1 1lde) (1 %))
c-%hoffsetl)

(*

(f2cl-1ib:fref a-Y%datal,
(GRND)]
((1 1da) (1 %))
a-Y%offset)
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templ)
(*
(f2cl-1ib:fref b-Ydatal,
(i1
((1 1dp$) (1 %))
b-Y%offset’)
temp2)))))
(setf (f2cl-lib:fref c-Y%datal
G P
((1 1dc) (1 *))

c-%offset)
(coerce

(+
(coerce (realpart
(f2cl-1lib:fref c-Ydatal
G 3
((1 1de) (1 %))

c-hoffset’)) ’double-float)
(coerce (realpart

(+
(*
(f2cl-1ib:fref a-Y%datal,
(G D
((1 1da) (1 *))

a-%offset%)
templ)

(*
(f2cl-1ib:fref b-%datal,
G D
((1 1dp$) (1 %))
b-Yoffset’)
temp2))) ’double-float))

’ (complex double-float))))))))))))
(t

(cond
(upper
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-lib:fdo (i 1 (f2cl-1lib:int-add i 1))
(> 1i 3j) nil)
(tagbody
(setf templ zero)
(setf temp2 zero)
(f2cl-1lib:fdo (1 1 (f2cl-lib:int-add 1 1))
((> 1 k) nil)
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(tagbody
(setf templ
(+ templ
(*
(f2cl-lib:dconjg
(f2cl-lib:fref a-Y%data¥%

1 i
((1 1da) (1 %))

a-Y%offset%))
(f2cl-1lib:fref b-Ydata’

a p
((1 1dp$) (1 %))

b-%offset%))))
(setf temp2

(+ temp2
(*
(f2cl-lib:dconjg
(f2cl-1ib:fref b-Ydatal
a i)
((1 1dp$) (1 %))
b-Y%offset’))
(f2cl-1ib:fref a-%data,
a »
((1 1da) (1 %))
a-%offset%))))))

(cond
(=13
(cond

((= beta (coerce (realpart zero) ’double-float))
(setf (f2cl-lib:fref c-Ydatal

G

((1 1dc) (1 %))

c-Yoffset%)
(coerce

(coerce (realpart
(+ (* alpha templ)
(* (f2cl-lib:dconjg alpha) temp2)))
’double-float)

> (complex double-float))))
(t

(setf (f2cl-lib:fref c-Ydata%
G »
((1 1dc) (1 %))

c-Y%offsetl,)
(coerce

(+
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(* beta
(coerce (realpart
(f2cl-lib:fref c-Y%dataj,
G
((1 1ldc) (1 %))

c-%offset%))
’double-float))

(coerce (realpart
(+ (* alpha templ)

(* (f2cl-lib:dconjg alpha) temp2)))
’double-float))

’ (complex double-float))))))
(t

(cond
((= beta (coerce (realpart zero) ’double-float))
(setf (f2cl-lib:fref c-Ydatal
G j
((1 1lde) (1 %))
c-%offsetih)
(+ (* alpha templ)

(* (f2cl-lib:dconjg alpha) temp2))))
(t

(setf (f2cl-lib:fref c-Ydatay
1 3
((1 1dc) (1 %))
c-Y%hoffsetl)
(+
(* beta
(f2cl-1ib:fref c-Ydata
1 3
((1 1dc) (1 %))
c-%hoffseth))
(* alpha templ)

(* (f2cl-1lib:dconjg alpha) temp2))))))))))))
(t

(f2c1l-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1ib:fdo (i j (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf templ zero)
(setf temp2 zero)
(f2cl-1lib:fdo (1 1 (f2cl-lib:int-add 1 1))

((> 1 k) nil)
(tagbody
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(setf templ
(+ templ
(*
(f2cl-lib:dconjg
(f2cl-lib:fref a-Y%data¥%
(1 1)
((1 1da) (1 %))

a-%offset))
(f2cl-1lib:fref b-%datal,

a
((1 1db$) (1 %))

b-Yoffset%))))
(setf temp2

(+ temp2
(*
(f2cl-lib:dconjg
(f2cl-1ib:fref b-%datal,
(1 1)
((1 1db$) (1 %))
b-joffset%))
(f2cl-1ib:fref a-%dataj
a1 3
((1 1da) (1 %))
a-joffset%))))))

(cond
(=13
(cond

((= beta (coerce (realpart zero) ’double-float))
(setf (f2cl-lib:fref c-Ydatay

G i

((1 1ldc) (1 %))

c-Y%offsety,)
(coerce

(coerce (realpart
(+ (* alpha templ)

(* (f2cl-lib:dconjg alpha) temp2)))
’double-float)

> (complex double-float))))
(t

(setf (f2cl-lib:fref c-%datal
G 3
((1 1dc) (1 %))

c-Y%offsety,)
(coerce

(+
(* beta
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(coerce (realpart
(f2cl-lib:fref c-Y%datal,

G

((1 1ldc) (1 %))

c-%offset%))
’double-float))

(coerce (realpart
(+ (* alpha templ)
(* (f2cl-lib:dconjg alpha) temp2)))
’double-float))

’ (complex double-float))))))
(t

(cond

((= beta (coerce (realpart zero) ’double-float))
(setf (f2cl-lib:fref c-Ydatal

G P
((1 1dc) (1 %))
c-hoffset?,)

(+ (* alpha templ)

(* (f2cl-lib:dconjg alpha) temp2))))
(t

(setf (f2cl-lib:fref c-Ydata)
i j)
((1 1dc) (1 %))

c-Y%offsety,)
(+

(x beta
(f2cl-1lib:fref c-%datal
(GND)
((1 1dc) (1 *))

c-%hoffseth))
(* alpha templ)

(¥ (f2cl-lib:dconjg alpha) temp2)))))))))))))))
end_label

(return (values nil nil nil nil nil nil nil nil nil nil nil nil))))))
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6.10 zherk BLAS

(zherk.input)=
)set break resume
)sys rm -f zherk.output
)spool zherk.output
)set message test on
)set message auto off
Jclear all

) spool
)lisp (bye)
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(zherk.help)=

zherk examples

Man Page Details

NAME
ZHERK - perform one of the hermitian rank k operations C

:= alphaxA*conjg( A’ ) + betaxC,
SYNOPSIS
SUBROUTINE ZHERK ( UPLO, TRANS, N, K, ALPHA, A, LDA, BETA,
C, LDC )
CHARACTER*1 UPLO, TRANS
INTEGER N, K, LDA, LDC
DOUBLE PRECISION ALPHA, BETA

COMPLEX*16  A( LDA, * ), C( LDC, * )

PURPOSE
ZHERK performs one of the hermitian rank k operations

or
C := alphaxconjg( A’ )*A + betaxC,

where alpha and beta are real scalars, C is an n by n
hermitian matrix and A is an n by k matrix in the first
case and a k by n matrix in the second case.

PARAMETERS
UPLO - CHARACTER*1.
On entry, UPLO specifies whether the wupper or

lower triangular part of the array C is to be
referenced as follows:

UPLO = U’ or ’u’ Only the wupper triangular part
of C is to be referenced.

UPLO = 'L’ or ’1’ Only the 1lower triangular part
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of C is to be referenced.
Unchanged on exit.
TRANS - CHARACTER*1.

On entry, TRANS specifies the operation to be per-
formed as follows:

Q
]

TRANS = ’N’ or ’n’
betax*C.

alpha*Axconjg( A’ ) +

TRANS = ’C’ or ’c’ C :
betax*C.

alphaxconjg( A’ )*A +

Unchanged on exit.

N - INTEGER.
On entry, N specifies the order of the matrix C. N
must be at least zero. Unchanged on exit.

K - INTEGER.
On entry with TRANS = °N’ or ’n’, K specifies the
number of columns of the matrix A, and on

entry with TRANS = °C’ or ’c’, K specifies the
number of rows of the matrix A. K must be at least
zero. Unchanged on exit.

ALPHA - DOUBLE PRECISION.
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

ka is

A -
COMPLEX*16 array of DIMENSION ( LDA, ka ), where
k when TRANS = ’N’ or ’n’, and is n otherwise.
Before entry with TRANS = °N’ or ’n’, the leading
n by k part of the array A must contain the matrix
A, otherwise the leading k by n part of the array
A must contain the matrix A. Unchanged on exit.

LDA - INTEGER.
On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. When

TRANS = °N’ or ’n’ then LDA must be at least max(
1, n ), otherwise LDA must be at least max( 1, k ).
Unchanged on exit.
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BETA

LDC

- DOUBLE PRECISION.
On entry, BETA specifies the scalar beta. Unchanged
on exit.

- COMPLEX*16 array of DIMENSION ( LDC, n ).
Before entry with UPLO = ’U’ or ’u’, the leading
n by n upper triangular part of the array C must con-
tain the upper triangular part of the hermitian
matrix and the strictly lower triangular part of C
is not referenced. O0On exit, the upper triangular
part of the array C is overwritten by the upper tri-
angular part of the updated matrix. Before entry
with UPLO = °L’ or ’1’, the leading n by n lower
triangular part of the array C must contain the lower
triangular part of the hermitian matrix and the
strictly upper triangular part of C is not refer-
enced. On exit, the lower triangular part of the
array C is overwritten by the lower triangular part
of the updated matrix. Note that the imaginary parts

of the diagonal elements need not be set, they are
assumed to be zero, and on exit they are set to
Zero.

- INTEGER.

On entry, LDC specifies the first dimension of C as
declared in the calling (sub) program. LDC
must be at least max( 1, n ). Unchanged on exit.
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(BLAS 8 zherk)=
(let* ((one 1.0) (zero 0.0))
(declare (type (double-float 1.0 1.0) one)
(type (double-float 0.0 0.0) zero))
(defun zherk (uplo trans n k alpha a lda beta c 1ldc)
(declare (type (simple-array (complex double-float) (%)) c a)
(type (double-float) beta alpha)
(type fixnum ldc lda k n)
(type character trans uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%datal uplo-Y%offset?)
(trans character trans-Ydata), trans-j%offset})
(a (complex double-float) a-%data% a-%offset’,)
(c (complex double-float) c-%datal, c-%offset))
(prog ((temp #C(0.0 0.0)) (rtemp 0.0) (i 0) (info 0) (j 0) (1 0)
(nrowa 0) (upper nil))
(declare (type (complex double-float) temp)
(type (double-float) rtemp)
(type fixnum i info j 1 nrowa)
(type (member t nil) upper))
(cond
((char-equal trans #\N)
(setf nrowa n))
(t
(setf nrowa k)))
(setf upper (char-equal uplo #\U))
(setf info 0)
(cond
((and (not upper) (not (char-equal uplo #\L)))
(setf info 1))
((and (not (char-equal trans #\N)) (not (char-equal trans #\C)))
(setf info 2))
((<n 0)
(setf info 3))
(< k 0)
(setf info 4))
((< lda (max (the fixnum 1) (the fixnum nrowa)))
(setf info 7))
((< ldc (max (the fixnum 1) (the fixnum n)))
(setf info 10)))

(cond
((/= info 0)
(error

" %% On entry to “a parameter number “a had an illegal value™%"
"ZHERK" info)
(go end_label)))
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(if (or (= n 0) (and (or (= alpha zero) (= k 0)) (= beta one)))
(go end_label))
(cond
((= alpha zero)
(cond
(upper
(cond
((= beta zero)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> 1 j) nil)
(tagbody
(setf (f2cl-lib:fref c-Y%data}
(i 3)
((1 1dc) (1 %))
c-Yhoffseth)

(coerce zero ’(complex double-float))))))))
(t

(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)

(tagbody
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> 1
(f2cl-1lib:int-add j
(f2cl-1ib:int-sub 1)))
nil)
(tagbody
(setf (f2cl-lib:fref c-%data}
(i 3)
((1 1dc) (1 *))
c-hoffset?)
(* beta
(f2cl-1ib:fref c-Ydata¥

(i 3)
((1 1dc) (1 *))
c-hoffset¥h)))))
(setf (f2cl-lib:fref c-%data},
G P
((1 1dc) (1 *))

c-%offset?)
(coerce

(* beta
(coerce (realpart
(f2c1l-1lib:fref c-Ydatal
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G »
((1 1dc) (1 %))

c-%offset’,)) ’double-float))
> (complex double-float))))))))
(t

(cond
((= beta zero)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2c1l-1ib:fdo (i j (f2cl-1lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref c-Y%datal

i3
((1 1dc) (1 %))
c-hoffsetl)

(coerce zero ’(complex double-float))))))))
(t

(f2c1l-1ib:fdo (j 1 (£2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf (f2cl-1lib:fref c-Y%data
G 3
((1 1dc) (1 *))
c-%hoffsetl)
(coerce
(* beta
(coerce (realpart
(f2cl-1ib:fref c-%dataj
G »
((1 1dc) (1 %))
c-hoffset%)) ’double-float))
> (complex double-float)))
(f2c1l-1ib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-1lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-1lib:fref c-Ydatal,
i3
((1 1dc) (1 %))
c-%hoffsetl)
(* beta
(f2cl-1ib:fref c-%data
i3
((1 1dc) (1 =)
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c-%offset’))))))II)))
(go end_label)))

(cond
((char-equal trans #\N)
(cond
(upper
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((= beta zero)
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> 1 j) nil)
(tagbody
(setf (f2cl-lib:fref c-Ydatal,
(GRN)D)
((1 1dec) (1 %))
c-%offset’)

(coerce zero ’(complex double-float))))))
((/= beta one)

(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> 1
(f2cl-lib:int-add j
(f2cl-1ib:int-sub 1)))

nil)
(tagbody
(setf (f2cl-lib:fref c-%data}
a i
((1 1de) (1 %))
c-Y%offsetl)
(* beta
(f2cl-1lib:fref c-Ydata

a p
((1 1dc) (1 %))
c-%offset%)))))
(setf (f2cl-lib:fref c-%data}
G P
((1 1dc) (1 %))

c-Y%offset?)
(coerce

(* beta
(coerce (realpart
(f2cl-1ib:fref c-Y%datal,
G i
((1 1dc) (1 %))
c-hoffset%)) ’double-float))
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> (complex double-float))))
(t

(setf (f2cl-lib:fref c-%datal,
G P
((1 1de) (1 %))

c-%offset)
(coerce

(coerce (realpart
(f2cl-1ib:fref c-Y%datal

G

((1 1dc) (1 %))

c-%offset’)) ’double-float)
> (complex double-float)))))

(f2cl-1lib:fdo (1 1 (f2cl-lib:int-add 1 1))

((> 1 k) nil)
(tagbody
(cond

((/= (f2cl-lib:fref a (j 1) ((1 1da) (1 %)))

(coerce (complex zero) ’(complex double-float)))
(setf temp

(coerce
(* alpha
(f2cl-lib:dconjg
(f2cl-1ib:fref a-Y%dataj,
(G D
((1 1da) (1 %))

a-Yoffset®)))
> (complex double-float)))

(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> 1

(f2cl-1lib:int-add j
(f2cl-1ib:int-sub

DN
nil)
(tagbody
(setf (f2cl-lib:fref c-Ydata¥
1 j
((1 1dc) (1 %))
c-hoffsetl)
(+
(f2cl-1ib:fref c-%dataj,
(i j)
((1 1dc) (1 %))
c-hoffset’)
(* temp

(f2cl-1ib:fref a-%data¥,
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G D
((1 1da) (1 %))

a-%offset%))))))
(setf (f2cl-lib:fref c-%datal,

G 3
((1 1dc) (1 %))

c-Y%offset)
(coerce

(+
(coerce (realpart
(f2cl-1lib:fref c-Jdata
G P
((1 1de) (1 %))

c-%offset’)) ’double-float)
(coerce (realpart

(* temp
(f2cl-1ib:fref a-Ydatal,
(11
((1 1da) (1 %))

a-%offset%)))
’double-float))

> (complex double-float))))))))))
t

(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(cond
((= beta zero)
(f2cl-1ib:fdo (i J (f2cl-1ib:int-add i 1))

((> i n) nil)
(tagbody

(setf (f2cl-lib:fref c-%data}
a p
((1 1dc) (1 %))
c-Y%offsetl)

(coerce zero ’(complex double-float))))))
((/= beta one)

(setf (f2cl-lib:fref c-Y%datal,
G P
((1 1de) (1 %))

c-%offset?)
(coerce

(* beta
(coerce (realpart
(f2cl-1lib:fref c-%datal,

G i
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((1 1de) (1 %))
c-hoffset%)) ’double-float))
> (complex double-float)))
(f2cl-1lib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-1lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref c-Y%datal
(GIN)D)
((1 1dc) (1 %))
c-%hoffset?)
(* beta
(f2cl-1ib:fref c-Ydata
1 3
((1 1dc) (1 %))
c-hoffset®))))))
(t
(setf (f2cl-lib:fref c-%datal
G P
((1 1dc) (1 *))
c-%hoffsetl)
(coerce
(coerce (realpart
(f2cl-1ib:fref c-Ydata
G 3
((1 1dc) (1 %))
c-%offsetl)) ’double-float)
> (complex double-float)))))
(f2cl-1ib:fdo (1 1 (f2cl-lib:int-add 1 1))
((> 1 k) nil)
(tagbody
(cond
((/= (f2cl-lib:fref a (j 1) ((1 1da) (1 *)))
(coerce (complex zero) ’(complex double-float)))
(setf temp
(coerce
(* alpha
(f2cl-1lib:dconjg
(f2cl-1lib:fref a-Ydatal,
G D
((1 1da) (1 %))
a-%offset%)))
> (complex double-float)))
(setf (f2cl-lib:fref c-Y%data}
G 3
((1 1dc) (1 %))
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c-Y%offset)
(coerce

(+
(coerce (realpart
(f2cl-1lib:fref c-Ydatal
G 3
((1 1dc) (1 *))

c-%offset’%)) ’double-float)
(coerce (realpart

(* temp
(f2cl-1ib:fref a-%datal,
G 1
((1 1da) (1 %))

a-%offset%)))
’double-float))

> (complex double-float)))
(f2cl-1lib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-1lib:int-add i 1))

((> i n) nil)
(tagbody

(setf (f2cl-lib:fref c-%datal,
i j
((1 1dc) (1 %))

c-%offsetl)
(+

(f2cl-lib:fref c-Y%datal,
(GEND)
((1 1dc) (1 %))

c-%hoffset%)
(* temp

(f2cl-lib:fref a-Ydata%
(i1
((1 1da) (1 *))
a-hoffset’))))))))))1))))
(t
(cond
(upper
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
(> j n) nil)
(tagbody
(f2c1-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
(i
(f2cl-1lib:int-add j (£2cl-1ib:int-sub 1)))
nil)
(tagbody

(setf temp (coerce zero ’(complex double-float)))
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(f2cl-1ib:fdo (1 1 (f2cl-1lib:int-add 1 1))
((> 1 k) nil)

(tagbody
(setf temp
(+ temp
(*
(f2cl-lib:dconjg
(f2cl-1ib:fref a-Y%dataj
a i)
((1 1da) (1 %))
a-%offset’h))
(f2cl-1ib:fref a-%datal
a p
((1 1da) (1 %))
a-%offset%))))))
(cond

((= beta zero)
(setf (f2cl-lib:fref c-Y%datal
G )
((1 1dc) (1 %))
c-%hoffsetl)
(* alpha temp)))
(t
(setf (f2cl-lib:fref c-Y%datal
1 3
((1 1dc) (1 %))
c-hoffsetd)
(+ (* alpha temp)
(* beta
(f2cl-1ib:fref c-Y%dataj
1 j)
((1 1dc) (1 %))
c-%hoffset’))))))))
(setf rtemp zero)
(£2cl-1lib:fdo (1 1 (f2cl-lib:int-add 1 1))
(> 1 k) nil)

(tagbody
(setf rtemp
(coerce
(realpart
(+ rtemp
(*

(f2cl-1ib:dconjg
(f2cl-1ib:fref a-%data
(GND)
((1 1da) (1 %))
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a-Y%offseth))
(f2cl-1ib:fref a-Ydata¥
a i
((1 1da) (1 *))
a-Yoffset®))))
’double-float))))
(cond
((= beta zero)
(setf (f2cl-lib:fref c-%data}
G P
((1 1dc) (1 =)
c-hoffset’)
(coerce (* alpha rtemp) ’(complex double-float))))
(t
(setf (f2cl-lib:fref c-%datal
G P
((1 1dc) (1 %))
c-hoffseth)
(coerce
(+ (* alpha rtemp)
(x beta
(coerce (realpart
(f2cl-lib:fref c-Ydatal,
G P
((1 1dc) (1 *))
c-%hoffsetih))
’double-float)))
> (complex double-float))))))))
(t
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(setf rtemp zero)
(f2cl-1ib:fdo (1 1 (f2cl-lib:int-add 1 1))
((> 1 k) nil)

(tagbody
(setf rtemp
(coerce
(realpart
(+ rtemp
(*

(f2cl-1ib:dconjg

(f2cl-1ib:fref a-%dataj,
a p
((1 1da) (1 *))
a-%offset%))
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(f2cl-1ib:fref a-Ydatal
a i
((1 1da) (1 %))
a-Yoffset’))))
’double-float))))
(cond
((= beta zero)
(setf (f2cl-lib:fref c-Ydatal,
G
((1 1dc) (1 %))
c-%hoffseth)
(coerce (* alpha rtemp) ’(complex double-float))))
(t
(setf (f2cl-lib:fref c-Ydatal,
G
((1 1dc) (1 %))
c-%hoffseth)
(coerce
(+ (* alpha rtemp)
(* beta
(coerce (realpart
(f2cl-lib:fref c-Ydataj,
G »
((1 ldc) (1 %))
c-%hoffset))
’double-float)))
> (complex double-float)))))
(f2cl-1lib:fdo (i (f2cl-lib:int-add j 1)
(f2cl-1lib:int-add i 1))
((> i n) nil)
(tagbody
(setf temp (coerce zero ’(complex double-float)))
(f2cl-1ib:fdo (1 1 (f2cl-lib:int-add 1 1))
((> 1 k) nil)
(tagbody
(setf temp
(+ temp
(*
(f2cl-lib:dconjg
(f2cl-lib:fref a-%datal,
(1 1)
((1 1da) (1 %))
a-foffset%))
(f2cl-1lib:fref a-Ydataj,
a i
((1 1da) (1 %))
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a-Y%offset%))))))
(cond
((= beta zero)
(setf (f2cl-lib:fref c-%data}
(i 3)
((1 1dc) (1 *))
c-hoffset’)
(* alpha temp)))
(t
(setf (f2cl-lib:fref c-%data}
(i j)
((1 1dc) (1 %))
c-hoffsetd)
(+ (* alpha temp)
(* beta
(f2cl-1ib:fref c-Y%datal,
1 3
((1 1dc) (1 %))
c-%offset%)))))))))II)))
end_label
(return (values nil nil nil nil nil nil nil nil nil nil))))))

6.11 zsymm BLAS

(zsymm.input)=
)set break resume
)sys rm -f zsymm.output
)spool zsymm.output
)set message test on
)set message auto off
)clear all

) spool
)1lisp (bye)
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(zsymm.help)=

zsymm examples

Man Page Details

NAME
ZSYMM - perform one of the matrix-matrix operations C :=
alpha*A*B + betax*C,

SYNOPSIS

SUBROUTINE ZSYMM ( SIDE, UPLO, M, N, ALPHA, A, LDA, B, LDB,
BETA, C, LDC )

CHARACTER*1 SIDE, UPLO
INTEGER M, N, LDA, LDB, LDC

COMPLEX*16  ALPHA, BETA

COMPLEX*16  A( LDA, * ), B( LDB, * ), C( LDC, * )

PURPOSE
ZSYMM performs one of the matrix-matrix operations

or
C := alpha*B*A + betaxC,

where alpha and beta are scalars, A is a symmetric matrix
and B and C are m by n matrices.

PARAMETERS
SIDE - CHARACTER*1.
On entry, SIDE specifies whether the symmetric
matrix A appears on the left or right in the
operation as follows:

SIDE = °L’ or ’1’ C := alphax*A*B + betaxC,

SIDE = ’R’ or ’r’ C := alpha*B*xA + betaxC,

Unchanged on exit.
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UPLO - CHARACTER*1.
On entry, UPLO specifies whether the wupper or
lower triangular part of the symmetric matrix
A is to Dbe referenced as follows:

UPLO = ’U’ or ’u’ Only the upper triangular part of
the symmetric matrix is to be referenced.

UPLO = 'L’ or 1’ Only the lower triangular part of
the symmetric matrix is to be referenced.

Unchanged on exit.

M - INTEGER.
On entry, M specifies the number of rows of the
matrix C. M must be at least zero. Unchanged on
exit.

N - INTEGER.
On entry, N specifies the number of columns of the
matrix C. N must be at least zero. Unchanged on
exit.

ALPHA - COMPLEX*16
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

ka is
A -
COMPLEX*16 array of DIMENSION ( LDA, ka ), where
m when SIDE = °L’ or ’1’ and is n otherwise.
Before entry with SIDE = °L’ or ’1’, the m by m
part of the array A must contain the symmetric
matrix, such that when UPLO = ’U’ or ’u’, the lead-
ing m by m upper triangular part of the array A
must contain the upper triangular part of the sym-
metric matrix and the strictly Ilower triangular
part of A is not referenced, and when UPLO = °L’
or ’1’, the leading m by m lower triangular part
of the array A must contain the Ilower triangular
part of the symmetric matrix and the strictly
upper triangular part of A is not referenced.
Before entry with SIDE = R’ or ’r’, the n by n
part of the array A must contain the symmetric
matrix, such that when UPLO = ’U’ or ’u’, the lead-
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ing n by n upper triangular part of the array A

must contain the upper triangular part of the sym-
metric matrix and the strictly lower triangular
part of A 1is not referenced, and when UPLO = °L’
or ’1’, the leading n by n Ilower triangular part

of the array A must contain the lower triangular
part of the symmetric matrix and the strictly
upper triangular part of A is not referenced.
Unchanged on exit.

- INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. When SIDE =
’L? or ’1’ then LDA must be at least max( 1, m ),
otherwise LDA must be at least max( 1, n ).
Unchanged on exit.

- COMPLEX*16 array of DIMENSION ( LDB, n ).
Before entry, the leading m by n part of the array
B must contain the matrix B. Unchanged on exit.

- INTEGER.

On entry, LDB specifies the first dimension of B as
declared in the calling (sub) program. LDB
must be at least max( 1, m ). Unchanged on exit.

- COMPLEX*16

On entry, BETA specifies the scalar beta. When
BETA 1is supplied as zero then C need not be set on
input. Unchanged on exit.

- COMPLEX*16 array of DIMENSION ( LDC, n ).
Before entry, the leading m by n part of the array
C must contain the matrix C, except when beta is
zero, in which case C need not be set on entry. On
exit, the array C 1is overwritten by the m by n
updated matrix.

- INTEGER.

On entry, LDC specifies the first dimension of C as
declared in the calling (sub) program. LDC
must be at least max( 1, m ). Unchanged on exit.
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(BLAS 8 zsymm)=
(let* ((one (complex 1.0 0.0)) (zero (complex 0.0 0.0)))
(declare (type (complex double-float) one) (type (complex double-float) zero))
(defun zsymm (side uplo m n alpha a lda b 1db$ beta c 1ldc)
(declare (type (simple-array (complex double-float) (*)) c b a)
(type (complex double-float) beta alpha)
(type fixnum ldc 1db$ lda n m)
(type character uplo side))
(f2c1l-lib:with-multi-array-data
((side character side-%data), side-%offset’)
(uplo character uplo-%datal, uplo-Y%offset?)
(a (complex double-float) a-Ydata¥ a-%offset’)
(b (complex double-float) b-Ydata¥% b-%offset’,)
(¢ (complex double-float) c-%datal c-%offset))
(prog ((templ #C(0.0 0.0)) (temp2 #C(0.0 0.0)) (i 0) (info 0) (j 0) (k 0)
(nrowa 0) (upper nil))
(declare (type (complex double-float) templ temp2)
(type fixnum i info j k nrowa)
(type (member t nil) upper))
(cond
((char-equal side #\L)
(setf nrowa m))
(t
(setf nrowa n)))
(setf upper (char-equal uplo #\U))
(setf info 0)
(cond
((and (not (char-equal side #\L)) (not (char-equal side #\R)))
(setf info 1))
((and (not upper) (not (char-equal uplo #\L)))
(setf info 2))
((<m 0)
(setf info 3))
((<n0)
(setf info 4))
((< 1da (max (the fixnum 1) (the fixnum nrowa)))
(setf info 7))
((< 1db$ (max (the fixnum 1) (the fixnum m)))
(setf info 9))
((< 1dc (max (the fixnum 1) (the fixnum m)))
(setf info 12)))

(cond
((/= info 0)
(error

" %% On entry to “a parameter number “a had an illegal value~™%"
"ZSYMM" info)
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(go end_label)))
(if (or (=m 0) (= n 0) (and (= alpha zero) (= beta one)))
(go end_label))
(cond
((= alpha zero)
(cond
((= beta zero)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref c-%data},
G ip
((1 1dc) (1 %))
c-hoffset’)
zero))))))
(t
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref c-%data}
G ip
((1 1dc) (1 %))
c-hoffsetd)

(* beta
(f2cl-1ib:fref c-%dataj
(i j)
((1 1dc) (1 %))
c-hoffset’)))))))))
(go end_label)))
(cond
((char-equal side #\L)
(cond
(upper

(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf templ
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(* alpha
(f2cl-1ib:fref b-Ydatal,
a i
((1 1dp$) (1 %))

b-Y%offset%)))
(setf temp2 zero)

(f2cl-1ib:fdo (k 1 (f2cl-lib:int-add k 1))
(> k
(f2cl-1ib:int-add i
(f2c1-1ib:int-sub

iDD))
nil)
(tagbody
(setf (f2cl-lib:fref c-%data},
(k j)
((1 1dc) (1 =)
c-hoffset’)
(+
(f2cl-1ib:fref c-Ydata
(k j)
((1 1dc) (1 %))
c-hoffset?)
(* templ
(f2cl-1ib:fref a-Y%dataj,

(k 1)
((1 1da) (1 %))

a-Y%offseth))))
(setf temp2

(+ temp2

(*

(f2cl-1ib:fref b-%dataj
(k j)
((1 1db$) (1 %))
b-Y%offset%)

(f2cl-1ib:fref a-Y%dataj
(k 1)
((1 1da) (1 %))
a-%offset’))))))

(cond
((= beta zero)
(setf (f2cl-lib:fref c-%data}
(i 3)
((1 1dc) (1 *))
c-hoffset?)
(+
(* templ
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(f2cl-1ib:fref a-%datal
(1 1)
((1 1da) (1 %))
a-%offset))
(* alpha temp2))))
(t
(setf (f2cl-lib:fref c-Y%datal
G )
((1 1dc) (1 %))
c-%hoffsetl)

(+
(*x beta
(f2cl-1ib:fref c-%datal,
(i j)
((1 1dc) (1 *))
c-%hoffsetd))
(* templ
(f2cl-1ib:fref a-Y%datajl,
(i 1)

((1 1da) (1 *))
a-%offseth))
(* alpha temp2))))))))))
(t
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1lib:fdo (i m (f2cl-lib:int-add i (£f2cl-lib:int-sub 1)))
((> i 1) nil)
(tagbody
(setf templ
(* alpha
(f2cl-lib:fref b-Ydata¥%
G 3
((1 1db$) (1 *))
b-Y%offset%)))
(setf temp2 zero)
(f2c1l-1ib:fdo (k (f2cl-lib:int-add i 1)
(f2cl-lib:int-add k 1))
((> k m) nil)
(tagbody
(setf (f2cl-lib:fref c-Ydatal,
(k 3
((1 1ldc) (1 %))
c-%hoffset’)
(+
(f2c1l-1lib:fref c-Y%datal
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(k j)
((1 1dc) (1 %))
c-Y%offsetl)
(* templ
(f2cl-1ib:fref a-%dataj
(k 1)
((1 1da) (1 %))
a-joffset%))))
(setf temp2
(+ temp2
(*
(f2cl-1ib:fref b-%datal,
(k 3
((1 1dp$) (1 %))
b-Yoffset’)
(f2cl-1ib:fref a-Y%dataj
(k 1)
((1 1da) (1 %))
a-%offset%))))))

(cond
((= beta zero)
(setf (f2cl-lib:fref c-%data}
(GRRD)
((1 1dc) (1 *))
c-Y%hoffsetl)
(+
(* templ
(f2cl-1ib:fref a-%datal
(1 1)
((1 1da) (1 %))
a-%offset%))
(* alpha temp2))))
(t
(setf (f2cl-lib:fref c-%data}
G
((1 1dc) (1 *))
c-%hoffsetl)

(+
(* beta
(f2cl-1ib:fref c-%dataj,
(i j)
((1 1dc) (1 *))
c-Y%hoffseti))
(* templ

(f2cl-1ib:fref a-%datal
(i 1)



644 CHAPTER 6. BLAS LEVEL 3

((1 1da) (1 %))
a-Y%offsetl))

(x alpha temp2))))))))))))
(t

(f2cl-1ib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)

(tagbody
(setf templ
(* alpha
(f2cl-1lib:fref a-Jdatal

G
((1 1da) (1 %))
a-joffset¥)))

(cond

((= beta zero)
(f2cl1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref c-%data}
(i j)
((1 1dc) (1 %))
c-hoffsetl)
(* templ
(f2cl-1ib:fref b-Ydataj,
(i 3)
((1 1dp$) (1 %))

b-%offset%))))))
(t

(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)

(tagbody
(setf (f2cl-lib:fref c-%data}
G ip
((1 1dc) (1 %))
c-Y%hoffsetl)
(+
(* beta
(f2cl-1ib:fref c-%datal
a i
((1 1de) (1 %))
c-%hoffsetl))
(* templ
(f2cl-1ib:fref b-%datal

(GEND)
((1 1db$) (1 %))
b-%offset%))))))))
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(f2cl-1ib:fdo (k 1 (f2cl-lib:int-add k 1))
((> k (f2cl-lib:int-add j (f2cl-lib:int-sub 1)))
nil)
(tagbody
(cond
(upper
(setf templ
(* alpha
(f2cl-lib:fref a-Y%data¥%
k 3
((1 1da) (1 %))

a-%offset%))))
(t

(setf templ
(* alpha
(f2cl-lib:fref a-Y%dataj,
(G ®
((1 1da) (1 %))

a-Yhoffset%)))))
(f2cl-1lib:fdo (i 1 (f2cl-1lib:int-add i 1))

((> i m) nil)

(tagbody
(setf (f2cl-lib:fref c-Ydatay
i i
((1 1dc) (1 %))
c-Y%hoffsetl)
(+
(f2cl-1ib:fref c-%datal
(GND)

((1 1dc) (1 %))
c-%hoffsetl)
(*x templ
(f2cl-1ib:fref b-%datal
(i k)
((1 1db$) (1 %))

b-%offset%))))))))
(f2cl-1ib:fdo (k (f2cl-lib:int-add j 1) (f2cl-lib:int-add k 1))
(> k n) nil)

(tagbody
(cond
(upper
(setf templ
(* alpha
(f2cl-1lib:fref a-Y%dataj,

(G kK
((1 1da) (1 %))



646 CHAPTER 6. BLAS LEVEL 3

a-%offset’))))
(t
(setf templ
(* alpha
(f2cl-1ib:fref a-%dataj,
(k j)
((1 1da) (1 %))
a-hoffset%)))))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref c-Jdata
i i
((1 1dc) (1 %))
c-%hoffsetl)
(+
(f2cl-1ib:fref c-%datal
(GCRRD)
((1 1de) (1 %))
c-hoffsetd)
(* templ
(f2cl-1ib:fref b-Ydatal,
(i k)

((1 1db$) (1 *))
b-%offset’)))))N)INI)))

end_label

(return (values nil nil nil nil nil nil nil nil nil nil nil nil))))))

6.12 zsyr2k BLAS

(zsyr2k.input)=
)set break resume
)sys rm -f zsyr2k.output
)spool zsyr2k.output
)set message test on
)set message auto off
)clear all

) spool
)1lisp (bye)
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(zsyr2k.help)=

zsyr2k examples

Man Page Details

NAME

ZSYR2K - perform one of the symmetric rank 2k operations C
:= alphax*A*B’ + alpha*B*A’ + betaxC,

SYNOPSIS
SUBROUT

INE ZSYR2K( UPLO, TRANS, N, K, ALPHA, A, LDA, B, LDB,
BETA, C, LDC )

CHARACTER*1 UPLO, TRANS

INTEGER N, K, LDA, LDB, LDC
COMPLEX*16 ALPHA, BETA
COMPLEX*16 AC LDA, * ), B( LDB, * ), C( LDC, * )
PURPOSE
ZSYR2K performs one of the symmetric rank 2k operations
or
C := alphaxA’*B + alpha*B’*A + betaxC,
where alpha and beta are scalars, C is an n by n sym-—
metric matrix and A and B are n by k matrices in the
first case and k by n matrices in the second case.
PARAMETERS
UPLO - CHARACTER*1.

On entry, UPLO specifies whether the wupper or
lower triangular part of the array C is to be
referenced as follows:

UPLO = ’U’ or ’u’ Only the wupper triangular part
of C is to be referenced.

UPLO = 'L’ or ’1’ Only the 1lower triangular part
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of C is to be referenced.
Unchanged on exit.
TRANS - CHARACTER*1.

On entry, TRANS specifies the operation to be per-
formed as follows:

TRANS = ’N’ or ’n’ C := alpha*A*B’ + alpha*BxA’ +
betaxC.
TRANS = ’T’ or ’t’ C := alpha*A’*B + alpha*B’*A +
betaxC.

Unchanged on exit.

N - INTEGER.
On entry, N specifies the order of the matrix C. N
must be at least zero. Unchanged on exit.

K - INTEGER.
On entry with TRANS = °N’ or ’n’, K specifies the
number of columns of the matrices A and B, and
on entry with TRANS = ’T’ or ’t’, K specifies
the number of rows of the matrices A and B. K must
be at least zero. Unchanged on exit.

ALPHA - COMPLEX*16
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

ka is
A -
COMPLEX*16 array of DIMENSION ( LDA, ka ), where

k when TRANS = ’N’ or ’n’, and is n otherwise.
Before entry with TRANS = °N’ or ’n’, the leading
n by k part of the array A must contain the matrix
A, otherwise the leading k by n part of the array
A must contain the matrix A. Unchanged on exit.

LDA - INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. When
TRANS = ’N’ or ’n’ then LDA must be at least max(
1, n ), otherwise LDA must be at least max( 1, k ).
Unchanged on exit.
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kb is
B _
COMPLEX*16 array of DIMENSION ( LDB, kb ), where
k when TRANS = ’N’ or ’n’, and is n otherwise.
Before entry with TRANS = ’N’ or ’n’, the leading
n by k part of the array B must contain the matrix
B, otherwise the leading k by n part of the array
B must contain the matrix B. Unchanged on exit.

LDB - INTEGER.
On entry, LDB specifies the first dimension of B as
declared in the calling (sub) program. When
TRANS = ’N’ or ’n’ then LDB must be at least max(
1, n ), otherwise LDB must be at least max( 1, k ).
Unchanged on exit.

BETA - COMPLEX*16
On entry, BETA specifies the scalar beta. Unchanged
on exit.

C - COMPLEX*16 array of DIMENSION ( LDC, n ).
Before entry with UPLO = ’U’ or ’u’, the leading
n by n upper triangular part of the array C must con-
tain the upper triangular part of the symmetric
matrix and the strictly lower triangular part of C
is not referenced. O0On exit, the upper triangular
part of the array C is overwritten by the upper tri-
angular part of the updated matrix. Before entry
with UPLO = °L’ or ’1’, the leading n by n lower
triangular part of the array C must contain the lower
triangular part of the symmetric matrix and the
strictly upper triangular part of C is not refer-
enced. On exit, the lower triangular part of the
array C is overwritten by the lower triangular part
of the updated matrix.

LDC - INTEGER.
On entry, LDC specifies the first dimension of C as
declared in the calling (sub) program. LDC
must be at least max( 1, n ). Unchanged on exit.
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(BLAS 8 zsyr2k)=
(let* ((one (complex 1.0 0.0)) (zero (complex 0.0 0.0)))
(declare (type (complex double-float) one) (type (complex double-float) zero))
(defun zsyr2k (uplo trans n k alpha a lda b 1db$ beta c 1ldc)
(declare (type (simple-array (complex double-float) (*)) c b a)
(type (complex double-float) beta alpha)
(type fixnum ldc 1db$ 1lda k n)
(type character trans uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%datal uplo-Y%offset?)
(trans character trans-Ydata), trans-J%offset})
(a (complex double-float) a-%data} a-%offset’,)
(b (complex double-float) b-Y%data% b-%offset’,)
(c (complex double-float) c-%datal, c-%offset))
(prog ((templ #C(0.0 0.0)) (temp2 #C(0.0 0.0)) (i 0) (info 0) (j 0) (1 0O)
(nrowa 0) (upper nil))
(declare (type (complex double-float) templ temp2)
(type fixnum i info j 1 nrowa)
(type (member t nil) upper))
(cond
((char-equal trans #\N)
(setf nrowa n))
(t
(setf nrowa k)))
(setf upper (char-equal uplo #\U))
(setf info 0)
(cond
((and (not upper) (not (char-equal uplo #\L)))
(setf info 1))
((and (not (char-equal trans #\N)) (not (char-equal trans #\T)))
(setf info 2))
((<n 0)
(setf info 3))
((< k 0)
(setf info 4))
((< 1da (max (the fixnum 1) (the fixnum nrowa)))
(setf info 7))
((< 1db$
(max (the fixnum 1) (the fixnum nrowa)))
(setf info 9))
((< 1dc (max (the fixnum 1) (the fixnum n)))
(setf info 12)))
(cond
((/= info 0)
(error
" *x On entry to “a parameter number “a had an illegal value~%"
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"ZSYR2K" info)
(go end_label)))

(if (or (= n 0) (and (or (= alpha zero) (= k 0)) (= beta one)))
(go end_label))

(cond
((= alpha zero)
(cond
(upper
(cond
((= beta zero)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
(> j n) nil)
(tagbody
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i j) nil)
(tagbody
(setf (f2cl-lib:fref c-%data}
(CRND)
((1 1de) (1 %))
c-hoffsetd)
zero))))))
(t
(f2c1l-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i j) nil)
(tagbody
(setf (f2cl-lib:fref c-%data}
(i 3)
((1 1dc) (1 *))
c-%hoffsetl)
(* beta
(f2cl-1ib:fref c-Y%data
G
((1 1dc) (1 *))
c-%offset’%))))))))))
(t

(cond
((= beta zero)
(f2cl-lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2c1-1ib:fdo (i j (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
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(setf (f2cl-lib:fref c-Y%data}

i3

((1 1dc) (1 %))
c-hoffsetd)

zero))))))
(t
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1ib:fdo (i j (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref c-%datal

1 3

((1 1dc) (1 %))
c-hoffsetd)

(x beta
(f2cl-1ib:fref c-Y%data
G )
((1 1dc) (1 %))

c-%hoffset’)))))IIII))
(go end_label)))

(cond
((char-equal trans #\N)
(cond
(upper
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
(> j n) nil)
(tagbody
(cond
((= beta zero)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> 1 j) nil)

(tagbody
(setf (f2cl-lib:fref c-Y%datal
1 3
((1 1dc) (1 %))
c-%hoffset?)
zero))))

((/= beta one)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i j) nil)
(tagbody
(setf (f2cl-lib:fref c-Ydatal
i3
((1 1dc) (1 =)
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c-Y%offset%)
(* beta

(f2cl-1ib:fref c-%data’
(i 3)
((1 1de) (1 %))

c-hoffset%)))))))
(f2cl-1lib:fdo (1 1 (f2cl-lib:int-add 1 1))

((> 1 k) nil)
(tagbody
(cond

(Cor (/= (f2cl-lib:fref a (j 1) ((1 1da) (1 *))) zero)

(/= (f2cl-lib:fref b (j 1) ((1 1db$) (1 *))) zero))
(setf templ

(* alpha
(f2cl-1ib:fref b-Ydata
(G L
((1 1db$) (1 *))

b-%offset’)))
(setf temp2

(* alpha
(f2cl-1ib:fref a-Jdata
(G L
((1 1da) (1 %))

a-Y%offseth)))
(f2cl-1ib:fdo (i 1 (f2cl-1lib:int-add i 1))

(> i j) nil)

(tagbody
(setf (f2cl-lib:fref c-Y%datal
i3
((1 1dc) (1 %))
c-%hoffsetl)
(+
(f2cl-1lib:fref c-Ydatal
(GEND)
((1 1dc) (1 %))
c-hoffset%)
(*
(f2cl-1ib:fref a-%datal,
(11D
((1 1da) (1 %))
a-Y%offset¥)
templ)
(*
(f2cl-1ib:fref b-Y%datal,

(11
((1 1dp$) (1 %))
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b-%offset?)

temp2))))))))))))
(t

(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((= beta zero)
(f2cl-1lib:fdo (i j (f2cl-lib:int-add i 1))
((> i n) nil)

(tagbody
(setf (f2cl-lib:fref c-Y%datal
i3
((1 1dc) (1 %))
c-%hoffsetl)
zero))))

((/= beta one)
(f2cl-1ib:fdo (i J (f2cl-1ib:int-add i 1))
((> i n) nil)

(tagbody
(setf (f2cl-lib:fref c-Y%data}

1 j

((1 1dc) (1 %))
c-hoffsetd)

(x beta
(f2cl-1lib:fref c-Y%data
i j

((1 1dc) (1 %))
c-%hoffset’)))))))
(f2cl-lib:fdo (1 1 (f2cl-lib:int-add 1 1))
((> 1 k) nil)
(tagbody
(cond
((or (/= (f2cl-lib:fref a (j 1) ((1 lda) (1 %*))) zero)

(/= (f2cl-lib:fref b (j 1) ((1 1db$) (1 *))) zero))
(setf templ

(* alpha
(f2cl-1ib:fref b-Ydata
(G D
((1 1db$) (1 %))

b-%offset)))
(setf temp2

(* alpha
(f2cl-1ib:fref a-%data
(G D
((1 1da) (1 *))
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a-Y%offset%)))
(f2cl-1ib:fdo (i J (f2cl-1ib:int-add i 1))
((> i n) nil)

(tagbody
(setf (f2cl-lib:fref c-Y%data}
1 j
((1 1dc) (1 %))
c-hoffseth)
(+
(f2cl-1ib:fref c-%dataj
(i j)
((1 1dc) (1 %))
c-hoffset%)
(*
(f2cl-1ib:fref a-Y%datal,
(i1
((1 1da) (1 %))
a-%offsetl)
templ)
(*
(f2cl-1ib:fref b-Ydatal,
(i1
((1 1db$) (1 %))
b-Yoffset?)
temp2))))))))))))))
(t
(cond
(upper

(f2cl-lib:fdo (j 1 (f2cl-1lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i j) nil)
(tagbody
(setf templ zero)
(setf temp2 zero)

(f2cl-lib:fdo (1 1 (f2cl-1lib:int-add 1 1))

((> 1 k) nil)
(tagbody

(setf templ
(+ templ
(*
(f2cl-1ib:fref a-Y%datal
1 i)
((1 1da) (1 *))
a-Y%offset)
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(f2cl-1ib:fref b-Ydatal,
1 3
((1 1dp$) (1 %))

b-%offset%))))
(setf temp2

(+ temp2

(*

(f2cl-1ib:fref b-Ydataj,
a1 i)
((1 1dp$) (1 %))
b-Y%offset’)

(f2cl-1ib:fref a-%datal
a p
((1 1da) (1 %))
a-%offset%))))))

(cond
((= beta zero)
(setf (f2cl-lib:fref c-Y%datal
G )
((1 1dc) (1 %))
c-%hoffsetl)
(+ (x alpha templ) (* alpha temp2))))
(t
(setf (f2cl-lib:fref c-Y%datal
1 3
((1 1dc) (1 %))
c-hoffsetd)
(+
(* beta
(f2cl-1ib:fref c-%datal,
(i j)
((1 1dc) (1 *))
c-Y%offseth))
(* alpha temp1l)

(* alpha temp2))))))))))
(t

(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1lib:fdo (i j (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf templ zero)
(setf temp2 zero)
(f2c1-1ib:fdo (1 1 (f2cl-1lib:int-add 1 1))
(> 1 k) nil)



6.12. ZSYR2K BLAS 657

(tagbody
(setf templ
(+ templ
(%
(f2cl-lib:fref a-Y%data¥%

a i)
((1 1da) (1 %))
a-joffset%)
(f2cl-1ib:fref b-%dataj,
a 3
((1 1dp$) (1 %))
b-Y%offset%))))
(setf temp2
(+ temp2
(*
(f2cl-1ib:fref b-%datal
1 i)
((1 1db%) (1 %))
b-Yoffset’)
(f2cl-1ib:fref a-Y%dataj
a 3
((1 1da) (1 =))
a-%offset))))))
(cond
((= beta zero)
(setf (f2cl-lib:fref c-Y%data}
(i j)
((1 1dc) (1 %))
c-hoffsetd)
(+ (* alpha templ) (* alpha temp2))))
(t
(setf (f2cl-lib:fref c-%data}
a p
((1 1dc) (1 %))
c-Y%offsetl)
(+
(* beta
(f2cl-1ib:fref c-%data
G p
((1 1dc) (1 %))
c-%hoffsetl))
(* alpha templ)
(* alpha temp2)))))))))))))
end_label
(return (values nil nil nil nil nil nil nil nil nil nil nil nil))))))
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6.13 zsyrk BLAS

(zsyrk.input)=
)set break resume
)sys rm -f zsyrk.output
)spool zsyrk.output
)set message test on
)set message auto off
Jclear all

) spool
)lisp (bye)
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(zsyrk.help)=

zsyrk examples

Man Page Details

NAME
ZSYRK - perform one of the symmetric rank k operations C
:= alphaxA*A’ + betaxC,
SYNOPSIS
SUBROUTINE ZSYRK ( UPLO, TRANS, N, K, ALPHA, A, LDA, BETA,
C, LDC )
CHARACTER*1 UPLO, TRANS
INTEGER N, K, LDA, LDC
COMPLEX+16  ALPHA, BETA
COMPLEX*16  A( LDA, * ), C( LDC, * )
PURPOSE
ZSYRK performs one of the symmetric rank k operations
or
C := alphax*A’*A + betax*C,
where alpha and beta are scalars, C is an n by n sym-—
metric matrix and A is an n by k matrix in the first
case and a k by n matrix in the second case.
PARAMETERS

UPLO - CHARACTER*1.
On entry, UPLO specifies whether the wupper or

lower triangular part of the array C is to be
referenced as follows:

UPLO = U’ or ’u’ Only the wupper triangular part
of C is to be referenced.

UPLO = 'L’ or ’1’ Only the 1lower triangular part
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of C is to be referenced.
Unchanged on exit.
TRANS - CHARACTER*1.

On entry, TRANS specifies the operation to be per-
formed as follows:

TRANS

Q
]

’N’ or ’mn’ alphaxA*A’ + betaxC.

TRANS ’T? or ’t’ C :

alpha*A’*A + betaxC.
Unchanged on exit.
N - INTEGER.

On entry, N specifies the order of the matrix C. N
must be at least zero. Unchanged on exit.

K - INTEGER.
On entry with TRANS = °N’ or ’n’, K specifies the
number of columns of the matrix A, and on

entry with TRANS = °T’ or ’t’, K specifies the
number of rows of the matrix A. K must be at least
zero. Unchanged on exit.

ALPHA - COMPLEX*16
On entry, ALPHA specifies the scalar alpha.
Unchanged on exit.

ka is
A -
COMPLEX*16 array of DIMENSION ( LDA, ka ), where

k when TRANS = ’N’ or ’n’, and is n otherwise.
Before entry with TRANS = ’N’ or ’n’, the leading
n by k part of the array A must contain the matrix
A, otherwise the leading k by n part of the array
A must contain the matrix A. Unchanged on exit.

LDA - INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. When
TRANS = ’N’ or ’n’ then LDA must be at least max(
1, n ), otherwise LDA must be at least max( 1, k ).
Unchanged on exit.

BETA - COMPLEX*16
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LDC

On entry, BETA specifies the scalar beta. Unchanged
on exit.

- COMPLEX*16 array of DIMENSION ( LDC, n ).
Before entry with UPLO = ’U’ or ’u’, the leading
n by n upper triangular part of the array C must con-
tain the upper triangular part of the symmetric
matrix and the strictly lower triangular part of C
is not referenced. O0On exit, the upper triangular
part of the array C is overwritten by the upper tri-
angular part of the updated matrix. Before entry
with UPLO = °L’ or ’1’, the leading n by n lower
triangular part of the array C must contain the lower
triangular part of the symmetric matrix and the
strictly upper triangular part of C is not refer-
enced. 0On exit, the lower triangular part of the
array C is overwritten by the lower triangular part
of the updated matrix.

- INTEGER.
On entry, LDC specifies the first dimension of C as

declared in the calling (sub) program. LDC
must be at least max( 1, n ). Unchanged on exit.
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(BLAS 8 zsyrk)=
(let* ((one (complex 1.0 0.0)) (zero (complex 0.0 0.0)))
(declare (type (complex double-float) one) (type (complex double-float) zero))
(defun zsyrk (uplo trans n k alpha a lda beta c 1ldc)
(declare (type (simple-array (complex double-float) (%)) c a)
(type (complex double-float) beta alpha)
(type fixnum ldc 1lda k n)
(type character trans uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%datal uplo-Yoffset¥)
(trans character trans-Ydata), trans-J%offset})
(a (complex double-float) a-%data} a-%offset’,)
(c (complex double-float) c-%datal, c-%offset%))
(prog ((temp #C(0.0 0.0)) (i 0) (info 0) (j 0) (1 0) (nrowa 0)
(upper nil))
(declare (type (complex double-float) temp)
(type fixnum i info j 1 nrowa)
(type (member t nil) upper))
(cond
((char-equal trans #\N)
(setf nrowa n))
(t
(setf nrowa k)))
(setf upper (char-equal uplo #\U))
(setf info 0)
(cond
((and (not upper) (not (char-equal uplo #\L)))
(setf info 1))
((and (not (char-equal trans #\N)) (not (char-equal trans #\T)))
(setf info 2))
((<n0)
(setf info 3))
(< k 0)
(setf info 4))
((< 1da (max (the fixnum 1) (the fixnum nrowa)))
(setf info 7))
((< ldc (max (the fixnum 1) (the fixnum n)))
(setf info 10)))
(cond
((/= info 0)
(error
" ** On entry to "a parameter number “a had an illegal value™)"
"ZSYRK" info)
(go end_label)))
(if (or (= n 0) (and (or (= alpha zero) (= k 0)) (= beta one)))
(go end_label))
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(cond
((= alpha zero)
(cond
(upper
(cond
((= beta zero)
(£f2cl-1ib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i j) nil)
(tagbody
(setf (f2cl-lib:fref c-%datal
i j)
((1 1dc) (1 *))
c-hoffsetd)
zero))))))
(t
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i j) nil)
(tagbody
(setf (f2cl-lib:fref c-Y%data}
a P
((1 1dc) (1 =)
c-hoffset?,)
(* beta
(f2cl-1ib:fref c-Ydata
ap
((1 1dc) (1 *))
c-hoffset’))))))))))
(t
(cond

((= beta zero)
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1lib:fdo (i j (f2cl-1lib:int-add i 1))
((> i n) nil)
(tagbody
(setf (f2cl-lib:fref c-%data}

a P
((1 1dc) (1 %))
c-Y%offsetl)
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zero))))))
(t
(f2c1l-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2¢l-1ib:fdo (i j (f2cl-lib:int-add i 1))
((> i n) nil)

(tagbody
(setf (f2cl-lib:fref c-Y%datal

1 3

((1 1dc) (1 %))

c-hoffset?)

(* beta
(f2cl-1ib:fref c-Ydata

1 3

((1 1de) (1 %))
c-%offset’)))))))))))
(go end_label)))
(cond
((char-equal trans #\N)
(cond
(upper
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((= beta zero)
(f2cl-1ib:fdo (i 1 (£f2cl-lib:int-add i 1))
(> i j) nil)

(tagbody
(setf (f2cl-lib:fref c-Y%data}
(i 3
((1 1dc) (1 %))
c-Y%offsetl)
zero))))

((/= beta one)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i j) nil)
(tagbody
(setf (f2cl-lib:fref c-Y%datal
1 3
((1 1dc) (1 %))
c-%hoffsetl)
(* beta
(f2cl-1ib:fref c-Ydata¥
G 3
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((1 1dc) (1 *))

c-%offset%)))))))
(f2cl-1lib:fdo (1 1 (f2cl-lib:int-add 1 1))

((> 1 k) nil)

(tagbody
(cond
((/= (f2cl-lib:fref a (j 1) ((1 1lda) (1 *))) zero)
(setf temp
(* alpha
(f2cl-1lib:fref a-Ydatal

G v
((1 1da) (1 %))

a-Yoffset%)))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))

((> i j) nil)
(tagbody
(setf (f2cl-lib:fref c-Y%datal
i3
((1 1dc) (1 %))
c-hoffsetd)
(+
(f2cl-1ib:fref c-%datal
(GEND)
((1 1dc) (1 %))

c-Y%offsety,)
(* temp

(f2cl-1lib:fref a-Y%datal,
(GNP
((1 1da) (1 %))
a-%offset%)))))))))))))
(t
(f2cl-1ib:fdo (j 1 (f2cl-1lib:int-add J 1))

(> j n) nil)
(tagbody

(cond
((= beta zero)
(f2cl-1lib:fdo (i J (f2cl-1lib:int-add i 1))

((> i n) nil)
(tagbody

(setf (f2cl-lib:fref c-Y%datal
(i j)
((1 1de) (1 %))

c-%offset)
zero))))
((/= beta one)

(f2cl-1lib:fdo (i j (f2cl-lib:int-add i 1))
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((> i n) nil)

(tagbody
(setf (f2cl-lib:fref c-Y%datal

1 3

((1 1dc) (1 %))
c-hoffset?)

(* beta
(f2cl-1ib:fref c-Ydata
i 3

((1 1de) (1 %))

c-%offset%)))))))
(f2cl-1ib:fdo (1 1 (f2cl-1lib:int-add 1 1))

((> 1 k) nil)

(tagbody
(cond
((/= (f2cl-lib:fref a (j 1) ((1 lda) (1 *))) zero)
(setf temp
(* alpha
(f2cl-1ib:fref a-Y%datal,

(G D
((1 1da) (1 %))
a-Yoffset¥)))
(f2cl-1ib:fdo (i j (f2cl-lib:int-add i 1))
(> i n) nil)
(tagbody
(setf (f2cl-lib:fref c-Jdata¥
i j
((1 1dc) (1 %))
c-hoffset¥)
(+
(f2cl-1ib:fref c-%dataj,
(i j)
((1 1dc) (1 %))
c-hoffseth)
(* temp
(f2cl-1ib:fref a-Ydata
(i1
((1 1da) (1 %))
a-%hoffset’)))))))))))))))
(t

(cond
(upper
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
(> j n) nil)
(tagbody
(£f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
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((>1i j) nil)
(tagbody
(setf temp zero)
(f2cl-1lib:fdo (1 1 (f2cl-lib:int-add 1 1))
((> 1 k) nil)

(tagbody
(setf temp
(+ temp

(*

(f2cl-1ib:fref a-%dataj
a i)
((1 1da) (1 %))
a-%offsetl)

(f2cl-1ib:fref a-Y%dataj
a 3
((1 1da) (1 %))
a-%offset%))))))

(cond

((= beta zero)
(setf (f2cl-lib:fref c-Y%data}
a p
((1 1dc) (1 *))
c-hoffset’,)
(* alpha temp)))
(t
(setf (f2cl-lib:fref c-Y%data}
a p
((1 1dc) (1 %))
c-hoffsetd)
(+ (* alpha temp)
(* beta
(f2cl-1ib:fref c-Y%datal,
1 3
((1 1dc) (1 %))
c-%hoffset’)))))))))))
(t
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1lib:fdo (i j (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf temp zero)
(f2c1-1ib:fdo (1 1 (f2cl-lib:int-add 1 1))
((> 1 k) nil)
(tagbody
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(setf temp
(+ temp

(*

(f2cl-1ib:fref a-%dataj,
a i)
((1 1da) (1 %))
a-joffset%)

(f2cl-1ib:fref a-Ydataj,
a 3
((1 1da) (1 %))
a-Y%offset%))))))

(cond

((= beta zero)
(setf (f2cl-lib:fref c-Y%datal
1 3
((1 1dc) (1 %))
c-hoffsetl)
(* alpha temp)))
(t
(setf (f2cl-lib:fref c-Y%datal
1 j
((1 1dc) (1 %))
c-lhoffset%)
(+ (* alpha temp)
(* beta
(f2cl-1ib:fref c-%dataj
i j)
((1 1dc) (1 %))

c-%offset’))))))IIIIIN))
end_label

(return (values nil nil nil nil nil nil nil nil nil nil))))))
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6.14 ztrmm BLAS

(ztrmm.input)=
)set break resume
)sys rm -f ztrmm.output
)spool ztrmm.output
)set message test on
)set message auto off
)clear all

) spool
)lisp (bye)
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(ztrmm.help)=

ztrmm examples

Man Page Details

NAME
ZTRMM - perform one of the matrix-matrix operations B :=
alpha*op( A )*B, or B := alpha*B*xop( A ) where alpha is a
scalar, B is an m by n matrix, A is a unit, or non-unit,
upper or lower triangular matrix and op( A ) is one of  op(
A) =Aor op( A) =A" or op( A ) = conjg( A’ )

SYNOPSIS
SUBROUTINE ZTRMM ( SIDE, UPLO, TRANSA, DIAG, M, N, ALPHA, A,
LDA, B, LDB )
CHARACTER*1 SIDE, UPLO, TRANSA, DIAG
INTEGER M, N, LDA, LDB
COMPLEX*16  ALPHA

COMPLEX*16  A( LDA, = ), B( LDB, * )

PURPOSE
ZTRMM performs one of the matrix-matrix operations

PARAMETERS

SIDE - CHARACTER*1.
On entry, SIDE specifies whether op( A ) multiplies
B from the left or right as follows:
SIDE = ’L’ or ’1’ B := alpha*op( A )*B.
SIDE = ’R’ or ’r’ B := alpha*Bxop( A ).
Unchanged on exit.

UPLO - CHARACTER*1.

On entry, UPLO specifies whether the matrix A is an
upper or lower triangular matrix as follows:
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UPLO = ’U’ or ’u’ A is an upper triangular matrix.

UPLO

L’ or ’1° A is a lower triangular matrix.
Unchanged on exit.
TRANSA - CHARACTER*1. On entry, TRANSA specifies the

form of op( A ) to be used in the matrix multiplica-
tion as follows:

TRANSA = ’N’ or ’n’ op( A ) = A.
TRANSA = T’ or ’t’> op( A) = A’.
TRANSA = ’C’ or ’c’ op( A ) = conjg( A’ ).

Unchanged on exit.

DIAG - CHARACTER*1.
On entry, DIAG specifies whether or not A is unit
triangular as follows:

DIAG = ’U’ or ’u’ A is assumed to be unit triangu-
lar.

DIAG = ’N’ or ’n’ A is not assumed to be unit tri-
angular.

Unchanged on exit.

M - INTEGER.
On entry, M specifies the number of rows of B. M must
be at least zero. Unchanged on exit.

N - INTEGER.
On entry, N specifies the number of columns of B. N
must be at least zero. Unchanged on exit.

ALPHA - COMPLEX*16
On entry, ALPHA specifies the scalar alpha. When
alpha is zero then A is not referenced and B need
not be set before entry. Unchanged on exit.

is m
A -
COMPLEX*16 array of DIMENSION ( LDA, k ), where k
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LDA

LDB
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when SIDE = °L’ or ’1’ and is n when SIDE = ’R’
or ’r’. Before entry with UPLO = ’U’ or ’u’, the
leading k by k upper triangular part of the array A
must contain the upper triangular matrix and the
strictly lower triangular part of A is not refer-
enced. Before entry with UPLO = °L’ or ’1’, the
leading k by k lower triangular part of the array A
must contain the lower triangular matrix and the
strictly upper triangular part of A is not refer-
enced. Note that when DIAG = ’U’ or ’u’, the diag-
onal elements of A are not referenced either, but
are assumed to be wunity. Unchanged on exit.

- INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. When SIDE =
’L?> or ’1’ then LDA must be at least max( 1, m ),
when SIDE = °R’ or ’r’ then LDA must be at least
max( 1, n ). Unchanged on exit.

- COMPLEX*16 array of DIMENSION ( LDB, n ).
Before entry, the leading m by n part of the array
B must contain the matrix B, and on exit is
overwritten by the transformed matrix.

- INTEGER.

On entry, LDB specifies the first dimension of B as
declared in the calling (sub) program. LDB
must be at least max( 1, m ). Unchanged on exit.
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(BLAS 8 ztrmm)=
(let* ((one (complex 1.0 0.0)) (zero (complex 0.0 0.0)))
(declare (type (complex double-float) one) (type (complex double-float) zero))
(defun ztrmm (side uplo transa diag m n alpha a lda b 1db$)
(declare (type (simple-array (complex double-float) (*)) b a)
(type (complex double-float) alpha)
(type fixnum 1db$ lda n m)
(type character diag transa uplo side))
(f2c1l-lib:with-multi-array-data
((side character side-%data), side-%offset’)
(uplo character uplo-%datal, uplo-Y%offset?)
(transa character transa-jdataj, transa-joffset’)
(diag character diag-Ydata}% diag-%offset’)
(a (complex double-float) a-Ydata} a-%offset’,)
(b (complex double-float) b-%data) b-%offseti))
(prog ((temp #C(0.0 0.0)) (i 0) (info 0) (j 0) (k 0) (anrowa 0)
(1side nil) (noconj nil) (nounit nil) (upper nil))
(declare (type (complex double-float) temp)
(type fixnum i info j k nrowa)
(type (member t nil) lside noconj nounit upper))
(setf lside (char-equal side #\L))
(cond
(1side
(setf nrowa m))
(t
(setf nrowa n)))
(setf noconj (char-equal transa #\T))
(setf nounit (char-equal diag #\N))
(setf upper (char-equal uplo #\U))
(setf info 0)
(cond
((and (not lside) (not (char-equal side #\R)))
(setf info 1))
((and (not upper) (not (char-equal uplo #\L)))
(setf info 2))
((and (not (char-equal transa #\N))
(not (char-equal transa #\T))
(not (char-equal transa #\C)))
(setf info 3))
((and (not (char-equal diag #\U)) (not (char-equal diag #\N)))
(setf info 4))
((<m 0)
(setf info 5))
((<n0)
(setf info 6))
((< 1da (max (the fixnum 1) (the fixnum nrowa)))
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(setf info 9))
((< 1db$ (max (the fixnum 1) (the fixnum m)))
(setf info 11)))
(cond
((/= info 0)
(error
" *x On entry to “a parameter number ~a had an illegal value~%"
"ZTRMM" info)
(go end_label)))
(if (= n 0) (go end_label))
(cond
((= alpha zero)
(f2cl-lib:fdo (j 1 (f2cl-1lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)

(tagbody
(setf (f2cl-lib:fref b-Ydatay
1 3
((1 1db$) (1 =))
b-Y%offset’)
zero)))))
(go end_label)))
(cond
(1side
(cond
((char-equal transa #\N)
(cond
(upper

(f2cl-1ib:fdo (j 1 (£f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1ib:fdo (k 1 (f2cl-lib:int-add k 1))
((> k m) nil)

(tagbody
(cond
((/= (f2cl-lib:fref b (k j) ((1 1db$) (1 *))) zero)
(setf temp
(* alpha
(f2cl-lib:fref b-%datal,

(k j)
((1 1dp$) (1 %))
b-Y%offset%)))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(G i
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(f2cl-1ib:int-add k
(f2cl-1ib:int-sub

DN
nil)
(tagbody
(setf (f2cl-lib:fref b-Jdata
(GEND)
((1 1dp$) (1 %))
b-Yoffset’)
(+
(f2cl-1ib:fref b-}datal
G p
((1 1db$) (1 %))
b-%offset%)
(* temp
(f2cl-1ib:fref a-Ydatal,
(1 k)
((1 1da) (1 %))
a-%hoffset%))))))
(if nounit
(setf temp
(* temp

(f2cl-1ib:fref a-Y%datay,
(k k)
((1 1da) (1 *))

a-%offset%))))
(setf (f2cl-lib:fref b-Y%datal

k j)
((1 1dp$) (1 %))

b-Y%offset’)
temp))))))))
(t

(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(f2cl-1ib:fdo (k m
(f2cl-1lib:int-add k (f2cl-lib:int-sub 1)))

((> k 1) nil)
(tagbody

(cond

((/= (f2cl-lib:fref b (k j) ((1 1db$) (1 *))) zero)
(setf temp

(* alpha
(f2cl-1ib:fref b-Ydatal,
(k j)
((1 1db$) (1 %))
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b-Y%offsetl)))
(setf (f2cl-lib:fref b-%datal

k j)
((1 1dp$) (1 %))

b-Yoffset’)
temp)

(if nounit
(setf (f2cl-lib:fref b-%data},
(k j)
((1 1dp$) (1 %))
b-Y%offset’)
(*
(f2cl-1ib:fref b-Ydata¥
(k j)
((1 1dp$) (1 %))
b-%offset?)
(f2cl-1ib:fref a-%data
(k k)
((1 1da) (1 *))

a-Yoffset%))))
(f2cl-1ib:fdo (i (f2cl-lib:int-add k 1)

(f2cl-1ib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref b-%datal,
(i j)
((1 1dp$) (1 %))

b-Y%offset¥)
(+

(f2cl-1ib:fref b-%data¥,
1 3
((1 1dp$) (1 *))

b-Y%offset%)
(* temp

(f2cl-1ib:fref a-Y%dataj
(i k)
((1 1da) (1 %))
a-%offset’%))))))))))))
(t
(cond
(upper
(f2cl-1ib:fdo (j 1 (£f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(f2cl-1lib:fdo (i m
(f2cl-1lib:int-add i (f2cl-lib:int-sub 1)))
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((> i 1) nil)
(tagbody
(setf temp
(f2cl-lib:fref b-Ydata¥%
(GR)D)
((1 1dv$) (1 %))

b-Y%offsetl))
(cond

(noconj
(if nounit
(setf temp
(* temp
(f2cl-1ib:fref a-Ydatal
(i 1)
((1 1da) (1 %))
a-Y%offseth))))
(f2c1l-1ib:fdo (k 1 (f2cl-lib:int-add k 1))
(> x
(f2cl-1ib:int-add i
(f2cl1-1ib:int-sub

DN
nil)
(tagbody
(setf temp
(+ temp
(*
(f2cl-1ib:fref a-%datal,
(k 1)
((1 1da) (1 %))
a-Y%offsetl)
(f2cl-1ib:fref b-Ydatal,
(k j)
((1 1db$) (1 %))
b-%offset%)))))))
(t
(if nounit
(setf temp

(* temp
(f2cl-lib:dconjg
(f2cl-1ib:fref a-Ydatal
(i 1)
((1 1da) (1 %))
a-Y%offseth)))))
(f2cl-1ib:fdo (k 1 (f2cl-lib:int-add k 1))
(> x
(f2cl-1ib:int-add i
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(f2cl-1ib:int-sub

DN
nil)
(tagbody
(setf temp
(+ temp
(*

(f2cl-lib:dconjg
(f2cl-1ib:fref a-Y%datal

(k 1)

((1 1da) (1 %))

a-Y%offset%))
(f2cl-1lib:fref b-%datal

k 3
((1 1db$) (1 %))

b-%offset%))))))))
(setf (f2cl-1lib:fref b-Ydatal,

(CERD
((1 1db$) (1 *))
b-Y%offset’,)

(* alpha temp)))))))
(t

(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))

((> i m) nil)
(tagbody

(setf temp
(f2cl-1ib:fref b-Ydataj,
(i j)
((1 1db$) (1 %))

b-Y%offset))
(cond

(noconj
(if nounit
(setf temp
(* temp
(f2cl-lib:fref a-%data%
(i i)
((1 1lda) (1 %))
a-%hoffset’))))
(f2cl-1lib:fdo (k (f2cl-1lib:int-add i 1)
(f2cl-1ib:int-add k 1))
((> k m) nil)
(tagbody
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(setf temp
(+ temp
(*
(f2cl-1ib:fref a-Y%datal,
(k 1)
((1 1da) (1 %))
a-joffset%)
(f2cl-1ib:fref b-Ydatal
(k j)
((1 1db$) (1 =))
b-Yoffset%)))))))
(t
(if nounit
(setf temp
(* temp

(f2cl-1lib:dconjg
(f2cl-1ib:fref a-Ydatal,

(i 1)

((1 1da) (1 %))

a-Yoffset%)))))
(f2cl-1lib:fdo (k (f2cl-lib:int-add i 1)

(f2cl-1ib:int-add k 1))
((> k m) nil)
(tagbody
(setf temp
(+ temp
(*
(f2cl-1lib:dconjg
(f2cl-1ib:fref a-Ydata
(k 1)
((1 1da) (1 %))
a-Y%offseth))
(f2cl-1ib:fref b-Ydatal,
(k j)
((1 1db$) (1 %))

b-%offset%))))))))
(setf (f2cl-lib:fref b-Y%datal,

(i 3)
((1 1dp$) (1 %))
b-Y%offset?)

(x alpha temp)))))))))))
(t

(cond

((char-equal transa #\N)
(cond

(upper
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(f2cl-1ib:fdo (j n (f2cl-1lib:int-add j (f2cl-lib:int-sub 1)))
((> j 1) nil)
(tagbody

(setf temp alpha)
(if nounit
(setf temp
(* temp
(f2cl-1ib:fref a-Y%datal,
G
((1 1da) (1 %))

a-Yoffset%))))
(f2cl-lib:fdo (i 1 (f2cl-1lib:int-add i 1))

((> i m) nil)
(tagbody
(setf (f2cl-lib:fref b-Y%datal
1 j
((1 1db$) (1 %))

b-Yoffset’)
(* temp

(f2cl-1ib:fref b-%data¥,
(i 3
((1 1dp$) (1 *))

b-Y%offset%)))))
(f2cl-1ib:fdo (k 1 (f2cl-lib:int-add k 1))

(> k
(f2cl-1lib:int-add J
(f2cl-1lib:int-sub 1)))

nil)
(tagbody
(cond
((/= (f2cl-lib:fref a (kx j) ((1 1da) (1 *))) zero)
(setf temp
(* alpha
(f2cl-lib:fref a-%data%

x j)
((1 1da) (1 %))

a-%offset%)))
(f2cl-1ib:fdo (i 1 (f2cl-1lib:int-add i 1))

((> i m) nil)
(tagbody
(setf (f2cl-lib:fref b-%datal,
(i j)
((1 1dp$) (1 %))

b-Y%offset%)
(+

(f2cl-1ib:fref b-%data¥,
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a1 p
((1 1db$) (1 %))
b-Y%offset?,)

(* temp
(f2cl-1ib:fref b-Ydatal,
(i k)
((1 1db$) (1 %))
b-%offset’)))))))))))))
(t

(f2cl-lib:fdo (j 1 (f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(setf temp alpha)
(if nounit
(setf temp
(* temp
(f2cl-lib:fref a-Ydataj,
G »
(1 1da) (1 %))

a-Yoffset%))))
(f2cl-1ib:fdo (i 1 (f2cl-1lib:int-add i 1))

((> i m) nil)

(tagbody
(setf (f2cl-lib:fref b-%datal

(i 3)

((1 1dp$) (1 %))
b-%offset%)

(* temp
(f2cl-1ib:fref b-Ydata¥
(i 3)

((1 1db$) (1 *))

b-Y%offset’%)))))
(f2cl-1lib:fdo (k (f2cl-lib:int-add j 1)

(f2cl-1ib:int-add k 1))
((> k n) nil)

(tagbody
(cond
((/= (f2cl-lib:fref a (k j) ((1 1lda) (1 *))) zero)
(setf temp
(* alpha
(f2cl-1lib:fref a-Y%datal

&k 3
((1 1da) (1 %))

a-Y%offset%)))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))

(> im) nil)
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(tagbody
(setf (f2cl-lib:fref b-Ydatay
G
((1 1dp$) (1 %))

b-%offset?,)
(+

(f2cl-1ib:fref b-%data¥,
G P
((1 1db$) (1 *))

b-Y%offset?)
(* temp

(f2cl-1ib:fref b-Ydatal,
(i k)
((1 1dp$) (1 %))
b-%offset%))))))))))))
(t
(cond
(upper
(f2cl-1ib:fdo (k 1 (f2cl-1lib:int-add k 1))
((> k n) nil)

(tagbody
(f2cl-1ib:fdo (j 1 (f2cl-1lib:int-add j 1))
(> j
(f2c1-1lib:int-add k
(f2cl-1lib:int-sub 1)))
nil)
(tagbody
(cond
((/= (f2cl-1lib:fref a (j k) ((1 1lda) (1 *))) zero)
(cond
(noconj
(setf temp
(* alpha
(f2cl-lib:fref a-Y%data%
G k)
((1 1da) (1 %))
a-%offset’))))
(t
(setf temp
(* alpha

(f2cl-lib:dconjg
(f2cl-lib:fref a-Ydata¥%

(G &

((1 1da) (1 %))

a-%offset%))))))
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
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((> i m nil)

(tagbody
(setf (f2cl-lib:fref b-Ydatay
1 j)
((1 1dp$) (1 %))
b-Y%offset’)
(+
(f2cl-1ib:fref b-%datal,
(i 3)
((1 1dp$) (1 %))
b-%offset%)
(* temp
(f2cl-1ib:fref b-Ydatal
(i k)

((1 1db%) (1 %))

b-%offset%))))))))))
(setf temp alpha)

(cond
(nounit
(cond
(noconj
(setf temp
(* temp
(f2cl-1ib:fref a-Y%dataj,
(k k)
((1 1da) (1 %))
a-%offseth))))
(t
(setf temp
(* temp
(f2cl-lib:dconjg
(f2cl-1ib:fref a-Y%datal,
(k k)
((1 1da) (1 %))
a-%offset’))))))))
(cond

((/= temp one)
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> im) nil)

(tagbody
(setf (f2cl-lib:fref b-Ydatay
(i k)
((1 1db$) (1 =))
b-Y%offset’)
(* temp

(f2cl-1ib:fref b-%datal,
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CI'9)
((1 1db$) (1 %))
b-%offset%))))))))))
(t
(f2cl-1ib:fdo (k n (f2cl-lib:int-add k (f2cl-lib:int-sub 1)))
((> k 1) nil)
(tagbody
(f2c1l-1ib:fdo (j (f2cl-lib:int-add k 1)
(f2cl-1lib:int-add j 1))
((> j n) nil)

(tagbody
(cond
((/= (f2cl-1lib:fref a (j k) ((1 1lda) (1 *))) zero)
(cond
(noconj
(setf temp
(* alpha
(f2cl-lib:fref a-Y%data%
(j k)
((1 1da) (1 %))
a-%offset’))))
(t
(setf temp
(* alpha

(f2cl-lib:dconjg
(f2cl-1ib:fref a-%datal
(j k)
((1 1da) (1 %))
a-hoffset’))))))
(f2cl-lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)

(tagbody
(setf (f2cl-lib:fref b-%datal
(GEND)
((1 1db$) (1 *))
b-%offset%)
(+
(f2cl-1ib:fref b-Ydata
CRND

((1 1db$) (1 %))
b-%offset¥)
(* temp
(f2cl-1ib:fref b-Y%datal,
1 k)
((1 1db$) (1 %))
b-%offset%))))))))))
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(setf temp alpha)
(cond
(nounit
(cond
(noconj
(setf temp
(* temp
(f2cl-1ib:fref a-Ydataj
(k k)
((1 1da) (1 %))
a-joffseth))))
(t
(setf temp
(* temp
(f2cl-lib:dconjg
(f2cl-1ib:fref a-Y%datal,
(k k)
((1 1da) (1 %))
a-%offset’))))))))
(cond

((/= temp one)

(f2cl-lib:fdo (i 1 (f2cl-1lib:int-add i 1))

((> i m) nil)
(tagbody

(setf (f2cl-lib:fref b-Ydata¥
(i k)
((1 1dp$) (1 *))

b-Y%offset%)
(* temp

(f2cl-1ib:fref b-Ydatal,
(i k)
((1 1dp$) (1 %))
b-%offset%)))))))))))))))

(return (values nil nil nil nil nil nil nil nil nil nil nil))))))

end_label
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6.15 ztrsm BLAS

(ztrsm.input)=
)set break resume
)sys rm -f ztrsm.output
)spool ztrsm.output
)set message test on
)set message auto off
Jclear all

) spool
)lisp (bye)
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(ztrsm.help)=

687

ztrsm examples

Man Page Details

NAME

ZTRSM - solve one of the matrix equations

alpha*B, or X*xop( A ) = alphaxB,

SYNOPSIS

op( A )X =

SUBROUTINE ZTRSM ( SIDE, UPLO, TRANSA, DIAG, M, N, ALPHA, A,

LDA, B, LDB )

CHARACTER*1 SIDE, UPLO, TRANSA, DIAG

INTEGER M, N, LDA, LDB

COMPLEX*16  ALPHA

COMPLEX*16  A( LDA, * ), B( LDB, * )

PURPOSE

ZTRSM solves one of the matrix equations

where alpha is a scalar, X and B are m by n matrices, A is a

unit, or non-unit, upper or lower triangular matrix

op( A ) 1is one of

op( A)=A or op(A)=A4A
A ).

The matrix X is overwritten on B.

PARAMETERS
SIDE - CHARACTER*1.

On entry, SIDE specifies whether op( A ) appears on

or

op( A )

the left or right of X as follows:

SIDE = °L’ or ’1’ op( A )*X

SIDE = ’R’ or ’r’  Xxop( A )

alphax*B.

alphax*B.

and

conjg(
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UPLO

DIAG

ALPHA
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Unchanged on exit.

- CHARACTER*1.

On entry, UPLO specifies whether the matrix A is an
upper or lower triangular matrix as follows:

UPLO = ’U’ or ’u’ A is an upper triangular matrix.
UPLO = 'L’ or ’1’ A is a lower triangular matrix.

Unchanged on exit.

TRANSA - CHARACTER*1. On entry, TRANSA specifies the
form of op( A ) to be used in the matrix

multiplication as follows:

TRANSA = °N’ or ’n’ op( A ) = A.
TRANSA = T’ or ’t’ op( A ) = A’.
TRANSA = ’C’ or ’c’ op( A ) = conjg( A’ ).

Unchanged on exit.

- CHARACTER*1.
On entry, DIAG specifies whether or not A is unit
triangular as follows:

DIAG = ’U’ or ’u’ A is assumed to be unit triangu-
lar.

DIAG = ’N’ or ’n’ A is not assumed to be unit tri-
angular.

Unchanged on exit.

- INTEGER.
On entry, M specifies the number of rows of B. M must
be at least zero. Unchanged on exit.

- INTEGER.
On entry, N specifies the number of columns of B. N
must be at least zero. Unchanged on exit.

- COMPLEX*16
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On entry, ALPHA specifies the scalar alpha. When
alpha is zero then A is not referenced and B need
not be set before entry. Unchanged on exit.

is m
A -
COMPLEX*16 array of DIMENSION ( LDA, k ), where k
when SIDE = °L’ or ’1’ and is n when SIDE = ’R’
or ’r’. Before entry with UPLO = ’U’ or ’u’, the
leading k by k upper triangular part of the array A
must contain the upper triangular matrix and the
strictly lower triangular part of A is not refer-
enced. Before entry with UPLO = °L’ or ’1’, the
leading k by k lower triangular part of the array A
must contain the lower triangular matrix and the
strictly upper triangular part of A is not refer-
enced. Note that when DIAG = ’U’ or ’u’, the diag-
onal elements of A are not referenced either, but
are assumed to be wunity. Unchanged on exit.

LDA - INTEGER.

On entry, LDA specifies the first dimension of A as
declared in the calling (sub) program. When SIDE =
’L> or ’1’ then LDA must be at least max( 1, m ),
when SIDE = R’ or ’r’ then LDA must be at least
max( 1, n ). Unchanged on exit.

B - COMPLEX*16 array of DIMENSION ( LDB, n ).
Before entry, the leading m by n part of the array
B must contain the right-hand side matrix B,
and on exit is overwritten by the solution matrix
X.

LDB - INTEGER.
On entry, LDB specifies the first dimension of B as
declared in the calling (sub) program. LDB
must be at least max( 1, m ). Unchanged on exit.
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(BLAS 8 ztrsm)=
(let* ((one (complex 1.0 0.0)) (zero (complex 0.0 0.0)))
(declare (type (complex double-float) one) (type (complex double-float) zero))
(defun ztrsm (side uplo transa diag m n alpha a lda b 1db$)
(declare (type (simple-array (complex double-float) (*)) b a)
(type (complex double-float) alpha)
(type fixnum 1db$ lda n m)
(type character diag transa uplo side))
(f2cl-lib:with-multi-array-data
((side character side-%data), side-%offseti)
(uplo character uplo-%datal, uplo-%offset?)
(transa character transa-dataj, transa-joffseti)
(diag character diag-Ydatal diag-%offset¥)
(a (complex double-float) a-%datal% a-l%offset’,)
(b (complex double-float) b-%datal% b-%offseti))
(prog ((temp #C(0.0 0.0)) (i 0) (info 0) (j 0) (k 0) (anrowa 0)
(1side nil) (nmoconj nil) (nounit nil) (upper nil))
(declare (type (complex double-float) temp)
(type fixnum i info j k nrowa)
(type (member t nil) lside noconj nounit upper))
(setf lside (char-equal side #\L))
(cond
(1side
(setf nrowa m))
(t
(setf nrowa n)))
(setf noconj (char-equal transa #\T))
(setf nounit (char-equal diag #\N))
(setf upper (char-equal uplo #\U))
(setf info 0)
(cond
((and (not lside) (not (char-equal side #\R)))
(setf info 1))
((and (not upper) (not (char-equal uplo #\L)))
(setf info 2))
((and (not (char-equal transa #\N))
(not (char-equal transa #\T))
(not (char-equal transa #\C)))
(setf info 3))
((and (not (char-equal diag #\U)) (not (char-equal diag #\N)))
(setf info 4))
(< m 0)
(setf info 5))
((<n0)
(setf info 6))
((< lda (max (the fixnum 1) (the fixnum nrowa)))
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(setf info 9))
((< 1db$ (max (the fixnum 1) (the fixnum m)))
(setf info 11)))
(cond
((/= info 0)
(error
" *x On entry to “a parameter number ~a had an illegal value~%"
"ZTRSM" info)
(go end_label)))
(if (= n 0) (go end_label))
(cond
((= alpha zero)
(f2cl-1lib:fdo (j 1 (f2cl-1lib:int-add j 1))
((> j n) nil)
(tagbody
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)

(tagbody
(setf (f2cl-lib:fref b-Y%datal
1 3
((1 1db$) (1 =))
b-Y%offset?)
zero)))))
(go end_label)))
(cond
(1side
(cond
((char-equal transa #\N)
(cond
(upper

(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((/= alpha one)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-1lib:fref b-Ydatal
i j)
((1 1db$) (1 =*))
b-Yoffseti)
(* alpha
(f2cl-1ib:fref b-Ydatal,
i j)
((1 1db$) (1 %))
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b-%offset%)))))))
(f2cl-1lib:fdo (k m

(f2cl-1lib:int-add k (f2cl-lib:int-sub 1)))
((> k 1) nil)
(tagbody

(cond
((/= (f2cl-lib:fref b (k j) ((1 1db$) (1 *))) zero)
(if nounit
(setf (f2cl-lib:fref b-%datal,
(k j)
((1 1db$) (1 %))

b-Y%offset¥)
/

(f2cl-1ib:fref b-Ydata
(k )
((1 1dp$) (1 %))
b-Y%offset%)
(f2cl-1ib:fref a-Ydata
(k k)
((1 1da) (1 %))
a-Y%offset%))))
(f2c1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> 1
(f2cl-1ib:int-add k

(f2cl-1ib:int-sub

DN
nil)
(tagbody
(setf (f2cl-lib:fref b-Ydatay
i 3)
((1 1dp$) (1 %))
b-Y%offset’)
(_
(f2cl-1ib:fref b-Ydata
G 3
((1 1dp$) (1 %))
b-%offset%)
(*
(f2cl-1ib:fref b-%datal,

k j)
((1 1dp$) (1 %))

b-Y%offset’)
(f2cl-1lib:fref a-Y%datal,

G k)
((1 1da) (1 %))
a-%offset’))))))))1))))
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(t
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))

((> j n) nil)
(tagbody

(cond
((/= alpha one)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)

(tagbody
(setf (f2cl-lib:fref b-Jdata¥

i j

((1 1db$) (1 %))
b-Yoffset)

(* alpha
(f2cl-1ib:fref b-Ydatal,
1 j

((1 1dp$) (1 *))

b-Y%offset%)))))))
(f2cl-1ib:fdo (k 1 (f2cl-lib:int-add k 1))

((> k m) nil)
(tagbody

(cond
((/= (f2cl-lib:fref b (k j) ((1 1db$) (1 *))) zero)
(if nounit
(setf (f2cl-lib:fref b-jdatay
(k j)
((1 1db$) (1 *))

b-%offset?)
/

(f2cl-1ib:fref b-}dataj,
(k j)
((1 1dp$) (1 %))
b-Yoffsetl)
(f2cl-1ib:fref a-Y%datal,
(k k)
((1 1da) (1 *))

a-%offset%))))
(f2cl-1ib:fdo (i (f2cl-1lib:int-add k 1)

(f2cl-1lib:int-add i 1))
((> i m) nil)
(tagbody

(setf (f2cl-lib:fref b-jdata
(i j)
((1 1db$) (1 %))
b-Yoffset)
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(f2cl-1ib:fref b-%datal
G
((1 1db$) (1 %))
b-%offset?)
(*
(f2cl-1ib:fref b-}datal
(k j)
((1 1db$) (1 %))
b-%offset%)
(f2cl-1ib:fref a-%data
(i k)
((1 1da) (1 %))

a-%hoffset’%)))))))INII)
(t

(cond
(upper
(f2cl-1lib:fdo (j 1 (£f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(f2c1l-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf temp
(* alpha
(f2cl-1lib:fref b-Ydatal
i 3
((1 1db$) (1 %))

b-%offsetl)))
(cond

(noconj
(f2cl-1ib:fdo (k 1 (f2cl-lib:int-add k 1))
(> k
(f2cl-1lib:int-add i
(f2cl-1ib:int-sub
DN
nil)
(tagbody
(setf temp
(- temp
(*
(f2cl-1ib:fref a-Y%dataj
(k 1)
((1 1da) (1 =))
a-%offset)
(f2cl-1ib:fref b-Ydatal
k 3)
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((1 1dp$) (1 %))
b-%offset%))))))

(if nounit

(setf temp
(/ temp
(f2cl-1ib:fref a-%datal
(1 1)
((1 1da) (1 %))
a-%offset%)))))
(t
(f2c1-1ib:fdo (k 1 (f2cl-lib:int-add k 1))
(> k
(f2cl-1ib:int-add i
(f2cl-1ib:int-sub
DN
nil)
(tagbody
(setf temp
(- temp
(*

(f2cl-1lib:dconjg
(f2cl-1ib:fref a-Ydata
(k 1)
((1 1da) (1 *))
a-Y%offseth))
(f2cl-1ib:fref b-Ydatal,
(k j)
((1 1db$) (1 %))
b-Yoffset%))))))

(if nounit
(setf temp
(/ temp
(f2cl-lib:dconjg
(f2cl-lib:fref a-Ydatal
(i 1)
((1 1da) (1 %))

a-%offset%)))))))
(setf (f2cl-lib:fref b-Y%datal,

(CUND)
((1 1db$) (1 *))
b-Y%offset’)
temp))))))
(t
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
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(f2cl-1lib:fdo (i m

(f2cl-1lib:int-add i (f2cl-lib:int-sub 1)))
(> i 1) nil)

(tagbody
(setf temp
(* alpha
(f2cl-1lib:fref b-Y%datal

G )
((1 1db$) (1 %))
b-Y%offset%)))

(cond

(noconj

(f2cl-1ib:fdo (k (f2cl-lib:int-add i 1)
(f2cl1-1lib:int-add k 1))
((> k¥ m) nil)

(tagbody
(setf temp
(- temp
(*
(f2cl-lib:fref a-Ydatal,

(k 1)

((1 1da) (1 %))

a-Yoffset%)
(f2cl-1ib:fref b-Ydatal

(k j)

((1 1dp$) (1 %))

b-Y%offset%))))))
(if nounit

(setf temp
(/ temp
(f2cl-lib:fref a-Ydata¥%
(11
((1 1da) (1 %))

a-%offset%)))))
(t

(f2cl-1lib:fdo (k (f2cl-lib:int-add i 1)
(f2cl-lib:int-add k 1))
((> k m) nil)
(tagbody
(setf temp
(- temp
(*
(f2cl-1lib:dconjg
(f2cl-1ib:fref a-Ydatal
(k i)
((1 1da) (1 *))
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a-%offsetd))
(f2cl-1ib:fref b-Ydatal
& 3)
((1 1dp$) (1 %))
b-%offset%))))))
(if nounit
(setf temp
(/ temp
(f2cl-1lib:dconjg
(f2cl-1ib:fref a-Y%datal,
(i 1)
((1 1da) (1 %))
a-hoffset’)))))))
(setf (f2cl-lib:fref b-Y%datal
(i 3)
((1 1dp$) (1 %))
b-%offset%)

temp))))))))))
(t
(cond
((char-equal transa #\N)
(cond
(upper

(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j 1))
((> j n) nil)
(tagbody
(cond
((/= alpha one)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref b-Jdata
1 3
((1 1db%) (1 %))
b-Y%offset’)
(* alpha
(f2cl-1ib:fref b-Ydatal,
i j
((1 1ab$) (1 =*))
b-Yoffset’)))))))
(f2cl-1ib:fdo (k 1 (f2cl-lib:int-add k 1))
(> k
(f2cl-1lib:int-add j
(f2c1l-1ib:int-sub 1)))
nil)
(tagbody
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(cond

((/= (f2cl-lib:fref a (k j) ((1 1da) (1 *))) zero)
(f2cl-lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref b-Jdata¥
a ip
((1 1db$) (1 %))
b-%offset%)
(-
(f2cl-1ib:fref b-Ydata
1 3
((1 1db$) (1 %))
b-%offset¥)
(*
(f2cl-1ib:fref a-%data
(k 1
((1 1da) (1 %))
a-Y%offset%)
(f2cl-1ib:fref b-}data,
(i k)
((1 1dp$) (1 %))
b-Yoffset%))))))))))

(cond
(nounit
(setf temp
(/ one
(f2cl-1ib:fref a-Ydatal,
G 3)
((1 1da) (1 %))

a-%offset%)))
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)

(tagbody
(setf (f2cl-lib:fref b-Ydatay

1 j)

((1 1dp$) (1 %))
b-Y%offset’)

(* temp
(f2cl-1ib:fref b-Ydatal
1 j)

((1 1db$) (1 %))

b-Yoffset’))))))))))
(t

(f2cl-1lib:fdo (j n (f2cl-1lib:int-add j (f2cl-1lib:int-sub 1)))
(> j 1) nil)
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(tagbody
(cond
((/= alpha omne)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
(> i m) nil)

(tagbody
(setf (f2cl-1lib:fref b-Jdatal,

G )

((1 1db$) (1 *))
b-Yoffsetl)

(* alpha
(f2cl-1ib:fref b-Ydatal,
i j)

((1 1db$) (1 %))
b-Yoffset%)))))))
(f2c1l-1ib:fdo (k (f2cl-lib:int-add j 1)
(f2cl-1ib:int-add k 1))
((> k n) nil)
(tagbody
(cond
((/= (f2cl-lib:fref a (k j) ((1 lda) (1 *))) zero)
(f2c1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)

(tagbody
(setf (f2cl-lib:fref b-jdatay
i j)
((1 1dp$) (1 %))
b-Y%offsetl)
(-
(f2cl-1ib:fref b-%data,
(i j)
((1 1dp$) (1 %))
b-%offset%)
(*
(f2cl-1ib:fref a-Y%dataj,
(k j)
((1 1da) (1 %))
a-%offset%)
(f2cl-1lib:fref b-Ydatal,
(i k)
((1 1dp$) (1 %))
b-Yoffset%))))))))))
(cond
(nounit
(setf temp

(/ one
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(f2cl-1ib:fref a-%datal,
G 3)
((1 1da) (1 %))
a-hoffseti)))
(f2cl1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> im) nil)

(tagbody
(setf (f2cl-lib:fref b-Ydatay

1 j)

((1 1dp$) (1 %))

b-Y%offset’)

(* temp
(f2cl-1ib:fref b-Ydatal

1 j)

((1 1dp$) (1 %))
b-Yoffset%))))))))))))
(t
(cond
(upper
(f2cl1-1ib:fdo (k n (f2cl-lib:int-add k (f2cl-lib:int-sub 1)))
((> k 1) nil)

(tagbody
(cond
(nounit
(cond
(noconj
(setf temp
(/ one
(f2cl-1ib:fref a-Ydataj,
(k k)
((1 1da) (1 %))
a-%offset%))))
(t
(setf temp
(/ one

(f2cl-1lib:dconjg
(f2cl-1ib:fref a-Y%data
(k k)
((1 1da) (1 %))
a-%offset’))))))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref b-Jdata
(i k)
((1 1db$) (1 %))
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b-Y%offset%)
(* temp

(f2cl-1ib:fref b-%datal,
(i k)
((1 1dp$) (1 *))

b-%offset%)))))))
(f2cl-1lib:fdo (j 1 (£f2cl-lib:int-add j 1))

(> j
(f2cl-1ib:int-add k

(f2cl1-1ib:int-sub 1)))
nil)
(tagbody
(cond
((/= (f2cl-lib:fref a (j k) ((1 1da) (1 *))) zero)
(cond
(noconj
(setf temp
(f2cl-1lib:fref a-%datal,
G X
((1 1da) (1 *))
a-foffset#%)))
(t
(setf temp
(coerce

(f2cl-1lib:dconjg
(f2cl-lib:fref a-Ydata%
(G:9)
((1 1da) (1 %))
a-%offset?))
> (complex double-float)))))
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))

((> i m) nil)
(tagbody

(setf (f2cl-lib:fref b-Ydatay
G
((1 1dp$) (1 %))
b-Yoffset’)
(_
(f2cl-1ib:fref b-Y%datal,

(GEND)

((1 1dp$) (1 %))

b-%offset%)
(* temp

(f2cl-1ib:fref b-Y%datal,
(i k)
((1 1dp$) (1 %))
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b-Yoffset’))))))))))

(cond
((/= alpha omne)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(setf (f2cl-lib:fref b-Jdatal,
(i k)
((1 1dp$) (1 %))
b-Y%offsetl)
(* alpha
(f2cl-1ib:fref b-Ydatal,
(i k)
((1 1db$) (1 %))

b-Yoffset’))))))))))
(t

(f2cl-1ib:fdo (k 1 (f2cl-1lib:int-add k 1))
((> k n) nil)

(tagbody
(cond
(nounit
(cond
(noconj
(setf temp
(/ one
(f2cl-1ib:fref a-%dataj
(k k)
((1 1da) (1 %))
a-%offset))))
(t
(setf temp
(/ one

(f2cl-lib:dconjg
(f2cl-1lib:fref a-Ydatal,
(k k)
((1 1da) (1 %))
a-Y%offset’))))))
(f2cl1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m nil)

(tagbody
(setf (f2cl-lib:fref b-jdata¥
(i k)
((1 1db$) (1 *))
b-Y%offset’)
(* temp

(f2cl-1lib:fref b-%datal,
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(i k)
((1 1dp$) (1 %))

b-%offset%)))))))
(f2cl-1ib:fdo (j (f2cl-1lib:int-add k 1)

(f2cl-1lib:int-add j 1))

((> j n) nil)
(tagbody

(cond
((/= (f2cl-lib:fref a (j k) ((1 1lda) (1 *))) zero)
(cond
(noconj
(setf temp

(f2cl-1ib:fref a-Y%datal,
(G %
((1 1da) (1 %))

a-%offset%)))
(t

(setf temp
(coerce
(f2cl-1lib:dconjg
(f2cl-lib:fref a-Ydata%

(GR:9)
((1 1da) (1 *))
a-%offset))

> (complex double-float)))))

(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))

((> i m) nil)
(tagbody

(setf (f2cl-lib:fref b-Ydatay
1 j)
((1 1dp$) (1 %))
b-Yoffset’)
(-
(f2cl-1lib:fref b-Ydatal,
G
((1 1dp$) (1 %))

b-%offset%)
(* temp

(f2cl-1ib:fref b-Ydatal
(i k)
((1 1dp$) (1 %))
b-Yoffset%))))))))))
(cond
((/= alpha one)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
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(tagbody
(setf (f2cl-lib:fref b-Ydatay
(i k)
((1 1dp$) (1 %))

b-Yoffset’)
(* alpha

(f2cl-1ib:fref b-Ydatal
(i k)
((1 1dp$) (1 %))
b-%offset’)))))))))))))))

(return (values nil nil nil nil nil nil nil nil nil nil nil))))))

end_label



Chapter 7

LAPACK

7.1 dbdsdc LAPACK

(dbdsdc.input)=
)set break resume
)sys rm -f dbdsdc.output
)spool dbdsdc.output
)set message test on
)set message auto off
Jclear all

)spool
)1lisp (bye)
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(dbdsdc.help)=

dbdsdc examples

Man Page Details

NAME
DBDSDC - the singular value decomposition (SVD) of a real N-by-N (upper
or lower) bidiagonal matrix B
SYNOPSIS
SUBROUTINE DBDSDC( UPLO, COMPQ, N, D, E, U, LDU, VT, LDVT, Q, IQ, WORK,
IWORK, INFO )
CHARACTER COMPQ, UPLO
INTEGER INFO, LDU, LDVT, N
INTEGER IQC * ), IWORK( * )
DOUBLE PRECISION D( * ), EC * ), QC x ), UC LDU, * ), VT(
LDVT, * ), WORK( * )
PURPOSE

DBDSDC computes the singular value decomposition (SVD) of a real N-by-N
(upper or lower) bidiagonal matrix B: B = U % S * VT, using a divide
and conquer method, where S is a diagonal matrix with non-negative
diagonal elements (the singular values of B), and U and VT are orthogo-
nal matrices of left and right singular vectors, respectively. DBDSDC
can be used to compute all singular values, and optionally, singular
vectors or singular vectors in compact form.

This code makes very mild assumptions about floating point arithmetic.
It will work on machines with a guard digit in add/subtract, or on
those binary machines without guard digits which subtract like the Cray
X-MP, Cray Y-MP, Cray C-90, or Cray-2. It could conceivably fail on
hexadecimal or decimal machines without guard digits, but we know of
none. See DLASD3 for details.

The code currently calls DLASDQ if singular values only are desired.
However, it can be slightly modified to compute singular values using
the divide and conquer method.
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ARGUMENTS
UPLO

COMPQ

LDU

VT

LDVT

(input) CHARACTER*1
= ’0’: B is upper bidiagomal.
= ’L’: B is lower bidiagomal.

(input) CHARACTER*1
Specifies whether singular vectors are to be computed as fol-
lows:

= ’N’: Compute singular values only;

= ’P’: Compute singular values and compute singular vectors in
compact form; = ’I’: Compute singular values and singular vec-
tors.

(input) INTEGER
The order of the matrix B. N >= 0.

(input/output) DOUBLE PRECISION array, dimension (N)
On entry, the n diagonal elements of the bidiagonal matrix B.
On exit, if INF0=0, the singular values of B.

(input/output) DOUBLE PRECISION array, dimension (N-1)

On entry, the elements of E contain the offdiagonal elements of
the bidiagonal matrix whose SVD is desired. On exit, E has
been destroyed.

(output) DOUBLE PRECISION array, dimension (LDU,N)

If COMPQ = ’I’, then: On exit, if INFO = O, U contains the
left singular vectors of the bidiagonal matrix. For other val-
ues of COMPQ, U is not referenced.

(input) INTEGER
The 1leading dimension of the array U. LDU >= 1. If singular
vectors are desired, then LDU >= max( 1, N ).

(output) DOUBLE PRECISION array, dimension (LDVT,N)

If COMPQ = ’I’, then: On exit, if INFO = O, VI’ contains the
right singular vectors of the bidiagonal matrix. For other
values of COMPQ, VT is not referenced.

(input) INTEGER
The leading dimension of the array VT. LDVT >= 1. If singular
vectors are desired, then LDVT >= max( 1, N ).

(output) DOUBLE PRECISION array, dimension (LDQ)
If COMPQ = ’P’, then: On exit, if INFO = 0, Q and IQ contain
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Iq

WORK

IWORK

INFO
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the left and right singular vectors in a compact form, requir-
ing O(N log N) space instead of 2#N**2. In particular, Q con-
tains all the DOUBLE PRECISION data in LDQ >= N*(11 + 2*SMLSIZ
+ 8xINT(LOG_2(N/(SMLSIZ+1)))) words of memory, where SMLSIZ is
returned by ILAENV and is equal to the maximum size of the sub-
problems at the bottom of the computation tree (usually about
25). For other values of COMPQ, Q is not referenced.

(output) INTEGER array, dimension (LDIQ)

If COMPQ = °P’, then: On exit, if INFO = 0, Q and IQ contain
the left and right singular vectors in a compact form, requir-
ing O(N log N) space instead of 2*N**2. In particular, IQ con-
tains all INTEGER data in LDIQ >= N*(3 + 3*INT(LOG_2(N/(SML-
SIZ+1)))) words of memory, where SMLSIZ is returned by ILAENV
and is equal to the maximum size of the subproblems at the bot-
tom of the computation tree (usually about 25). For other val-
ues of COMPQ, IQ is not referenced.

(workspace) DOUBLE PRECISION array, dimension (MAX(1,LWORK))

If COMPQ = ’N’ then LWORK >= (4 * N). If COMPQ = ’P’ then
LWORK >= (6 * N). If COMPQ = ’I’ then LWORK >= (3 * N**2 + 4 x*
N).

(workspace) INTEGER array, dimension (8*N)

(output) INTEGER

= 0: successful exit.

< 0: if INFO = -i, the i-th argument had an illegal value.

> 0: The algorithm failed to compute an singular value. The
update process of divide and conquer failed.



7.1. DBDSDC LAPACK 709

The input arguments are:

e uplo - simple-array character (1)
e compq - (simple-array character (1)
e 1 - fixnum

e d - array doublefloat

e e - array doublefloat

e u - array doublefloat

e ldu - fixnum

e vt - doublefloat

e ldvt - fixnum

e q - array doublefloat

e iq - array fixnum

e work - array doublefloat

e iwork - array fixnum

e info - fixnum
The return values are:

e uplo - nil

e compq - nil

e n - nil
e d - nil
e e - nil
e u - nil
e Idu - nil
e vt - nil
e ldvt - nil
e ¢ - nil

e iq - nil
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e work - nil
e iwork - nil

e info - info

[dlasr p??]
dswap p?7?]
dlasda p?7?]
dlasd0 p?7?]
dlamch p'? ]

dlasdq p?7]
dlartg p??]
dcopy p??]

xerbla p'7'7]
char-equal p?7]

[
[
[
[
[
[
[dlaset p"”]
[
[
[
[ila
[
[

(LAPACK dbdsdc)=
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(let* ((zero 0.0) (one 1.0) (two 2.0))
(declare (type (double-float 0.0 0.0) zero)
(type (double-float 1.0 1.0) one)
(type (double-float 2.0 2.0) two))
(defun dbdsdc (uplo compg n d e u ldu vt ldvt q iq work iwork info)
(declare (type (simple-array fixnum (*)) iwork iq)
(type (simple-array double-float (%)) work q vt u e d)
(type fixnum info ldvt 1ldu n)
(type character compq uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%data), uplo-joffset’,)
(compq character compq-Y%datal, compg-%offset?)

(d double-float d-%datal,
(e double-float e-%datal, e-
(u double-float u-%datal

d-Y%offset%)
hoffseth)
u-%offsetl,)

(vt double-float vt-%datal, vt-Y%offset’)

(q double-float q-%data% q-

Y%offset?h)

(work double-float work-%datal, work-%offset?)

(iq fixnum iq-%datal, iq-%offset?)

(iwork fixnum iwork-%datal, iwork-%offset’))

(prog ((cs 0.0) (eps 0.0) (orgnrm 0.0) (p 0.0) (r 0.0) (sn 0.0) (difl 0)
(difr 0) (givcol 0) (givnum 0) (givptr 0) (i 0) (ic 0) (icompq 0)
(ierr 0) (ii 0) (is 0) (iu 0) (iuplo 0) (ivt 0) (j 0) (k 0) (kk 0)
(mlvl 0) (nml 0) (msize 0) (perm 0) (poles 0) (gstart 0)
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(smlsiz 0) (smlszp 0) (sqre 0) (start 0) (wstart 0) (z 0))
(declare (type (double-float) cs eps orgnrm p r sn)
(type fixnum difl difr givcol givnum givptr i ic
icompq ierr ii is iu iuplo ivt j k
kk mlvl nml nsize perm poles gstart
smlsiz smlszp sqre start wstart z))
(setf info 0)
(setf iuplo 0)
(if (char-equal uplo #\U) (setf iuplo 1))
(if (char-equal uplo #\L) (setf iuplo 2))
(cond
((char-equal compq #\N) (setf icompq 0))
((char-equal compq #\P) (setf icompq 1))
((char-equal compq #\I) (setf icompq 2))

(t (setf icompq -1)))

(cond

((= iuplo 0) (setf info -1))
((< icompq 0) (setf info -2))
((< n 0) (setf info -3))

((or (< 1du 1) (and (= icompq 2) (< 1ldu n))) (setf info -7))
((or (< 1dvt 1) (and (= icompq 2) (< 1ldvt n))) (setf info -9)))
(cond
((/= info 0)
(error
" %% On entry to “a parameter number ~a had an illegal value~™%"
"DBDSDC" (f2cl-1lib:int-sub info))
(go end_label)))
(if (= n 0) (go end_label))
(setf smlsiz (ilaenv 9 "DBDSDC" " " 0 0 0 0))
(cond
((=n 1)
(cond
((= icompq 1)
(setf
(f2cl-1lib:fref g-%datal, (1) ((1 %)) qg-offseti)
(f2cl-1ib:sign one
(f2cl-lib:fref d-%data) (1) ((1 *)) d-%offset%)))
(setf
(f2cl-1ib:fref g-Y%datal
((f2cl-1lib:int-add 1
(f2c1l-lib:int-mul smlsiz n))) ((1 %)) g-%offset’)
one))
((= icompq 2)
(setf
(f2cl-1lib:fref u-%datal, (1 1) ((1 ldu) (1 *)) u-%offset%)
(f2cl-1lib:sign one (f2cl-lib:fref d-%datal, (1) ((1 *)) d-Yoffset’)))
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(setf
(f2cl-1ib:fref vt-Ydata¥% (1 1) ((1 1ldvt) (1 %)) vt-loffset¥)
one)))
(setf (f2cl-lib:fref d-Jdata¥% (1) ((1 *)) d-Y%offset})
(abs (f2cl-lib:fref d-%data) (1) ((1 *)) d-%offset®)))
(go end_label)))
(setf nm1 (f2cl-lib:int-sub n 1))
(setf wstart 1)
(setf gstart 3)
(cond
((= icompq 1)
(dcopy n d 1 (f2cl-lib:array-slice q double-float (1) ((1 *))) 1)
(dcopy (f2cl-lib:int-sub n 1) e 1
(f2cl-lib:array-slice q double-float ((+ n 1)) ((1 %*))) 1)))
(cond
((= iuplo 2)
(setf gstart 5)
(setf wstart (f2cl-lib:int-sub (f2cl-lib:int-mul 2 n) 1))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i (f2cl-lib:int-add n (f2cl-lib:int-sub 1))) nil)
(tagbody
(multiple-value-bind (var-0 var-1 var-2 var-3 var-4)
(dlartg (f2cl-lib:fref d-Ydatal (i) ((1 *)) d-Yoffsetl)
(f2cl-lib:fref e-Y%datay% (i) ((1 *)) e-Y%offset’) cs sn r)
(declare (ignore var-0 var-1))
(setf cs var-2)
(setf sn var-3)
(setf r var-4))
(setf (f2cl-lib:fref d-%data) (i) ((1 *)) d-%offsetl)) r)
(setf
(f2cl-1ib:fref e-%datal, (i) ((1 %)) e-offset%)
(* sn (f2cl-lib:fref
d-%data’ ((f2cl-lib:int-add i 1)) ((1 %)) d-%offset®)))
(setf
(f2cl-1ib:fref d-%dataj,
((f2c1-1ib:int-add i 1)) ((1 %)) d-Yoffset%)
(* cs (f2cl-lib:fref
d-%data ((f2cl-lib:int-add i 1)) ((1 *)) d-%offset®)))
(cond
((= icompq 1)
(setf
(f2cl-lib:fref qg-%dataj,
((f2cl-1lib:int-add i (f2cl-lib:int-mul 2 n)))
((1 %)) g-Yoffset¥)
cs)
(setf
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(f2cl-1ib:fref q-Y%datal
((f2cl-1ib:int-add i (f2cl-lib:int-mul 3 n)))
((1 %)) g-loffsetlh)
sn))
((= icompq 2)
(setf (f2cl-lib:fref work-%data¥% (i) ((1 *)) work-%offset’),) cs)
(setf
(f2cl-1ib:fref work-Jdatay
((f2cl-1lib:int-add nm1 i)) ((1 *)) work-%offset¥)
(= sn)NNN
(cond
((= icompq 0)
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8 var-9
var-10 var-11 var-12 var-13 var-14 var-15)
(dlasdq "U" O n 0 0 0 d e vt 1dvt u 1du u ldu
(f2cl-1lib:array-slice work double-float (wstart) ((1 *))) info)
(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7
var-8 var-9 var-10 var-11 var-12 var-13 var-14))
(setf info var-15))
(go labeld0)))
(cond
((<= n smlsiz)
(cond
((= icompq 2)
(dlaset "A" n n zero one u ldu)
(dlaset "A" n n zero one vt 1ldvt)
(multiple-value-bind

(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8
var-9 var-10 var-11 var-12 var-13 var-14 var-15)

(dlasdq "U" Onnn O de vt 1dvt u 1du u 1ldu
(f2cl-lib:array-slice work double-float (wstart) ((1 *)))
info)

(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6

var-7 var-8 var-9 var-10 var-11 var-12 var-13 var-14))

(setf info var-15)))

((= icompq 1)

(setf iu 1)

(setf ivt (f2cl-lib:int-add iu n))
(dlaset "A" n n zero one

(f2cl-lib:array-slice q double-float

((+ iu

(f2c1-1ib:int-mul

(f2cl-1lib:int-add gstart (f2cl-lib:int-sub 1)) n)))
(1 %)))

n)
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(dlaset "A" n n zero one
(f2cl-lib:array-slice q double-float
((+ ivt
(f2c1-1lib:int-mul
(f2cl-1ib:int-add gstart (f2cl-lib:int-sub 1)) n)))
(@ %))
n)
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8
var-9 var-10 var-11 var-12 var-13 var-14 var-15)
(dlasdq "U" Onnn Ode
(f2cl-lib:array-slice q double-float
((+ ivt
(f2c1-1ib:int-mul
(f2cl-lib:int-add gstart (f2cl-lib:int-sub 1))
n)))
(1 *)))
n
(f2cl-1lib:array-slice q double-float
((+ iu
(f2c1l-1ib:int-mul
(f2cl-1lib:int-add gstart (f2cl-lib:int-sub 1))
n)))
(1 %))
n
(f2cl-lib:array-slice q double-float
((+ iu
(f2cl-1lib:int-mul
(f2cl-1lib:int-add gstart (£f2cl-lib:int-sub 1))
n)))
(1 %))
n
(f2cl-lib:array-slice work double-float (wstart) ((1 *)))
info)
(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6
var-7 var-8 var-9 var-10 var-11 var-12 var-13 var-14))
(setf info var-15))))
(go labeld0)))
(cond
((= icompq 2)
(dlaset "A" n n zero one u ldu)
(dlaset "A" n n zero one vt 1ldvt)))
(setf orgnrm (dlanst "M" n d e))
(if (= orgnrm zero) (go end_label))
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8 var-9)
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(dlascl "G" 0 O orgnrm one n 1 d n ierr)
(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7
var-8))
(setf ierr var-9))
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8 var-9)
(dlascl "G" O O orgnrm one nml 1 e nml ierr)
(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7
var-8))
(setf ierr var-9))
(setf eps (dlamch "Epsilon"))
(setf mlvl
(f2c1-1lib:int-add
(f2c1l-1lib:int
v
(f2cl-1lib:flog
(/ (coerce (realpart n) ’double-float)
(coerce (realpart (f2cl-lib:int-add smlsiz 1)) ’double-float)))
(f2cl-1lib:flog two)))
1))
(setf smlszp (f2cl-lib:int-add smlsiz 1))
(cond
((= icompq 1)
(setf iu 1)
(setf ivt (f2cl-lib:int-add 1 smlsiz))
(setf difl (£f2cl-lib:int-add ivt smlszp))
(setf difr (f2cl-1ib:int-add difl mlvl))
(setf z (f2cl-lib:int-add difr (f2cl-lib:int-mul mlvl 2)))
(setf ic (f2cl-lib:int-add z mlvl))
(setf is (f2cl-lib:int-add ic 1))
(setf poles (f2cl-lib:int-add is 1))
(setf givnum (f2cl-lib:int-add poles (f2cl-lib:int-mul 2 mlvl)))
(setf k 1)
(setf givptr 2)
(setf perm 3)
(setf givcol (f2cl-lib:int-add perm mlvl))))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(cond
((< (abs (f2cl-lib:fref d (i) ((1 *)))) eps)
(setf
(f2cl-lib:fref d-Ydata)k (i) ((1 %)) d-Y%offseth)
(f2cl-1ib:sign eps
(f2cl-lib:fref d-%data% (i) ((1 *)) d-%offset%)))))))
(setf start 1)
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(setf sqre 0)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i nml) nil)
(tagbody
(cond
((or (< (abs (f2cl-lib:fref e (i) ((1 *)))) eps) (= i nml))
(cond
((< i nm1)
(setf nsize (f2cl-lib:int-add (f2cl-lib:int-sub i start) 1)))
((>= (abs (f2cl-1lib:fref e (i) ((1 *)))) eps)
(setf nsize (f2cl-lib:int-add (f2cl-lib:int-sub n start) 1)))
(t
(setf nsize (f2cl-lib:int-add (f2cl-lib:int-sub i start) 1))
(cond
((= icompq 2)
(setf
(f2cl-1ib:fref u-%datal, (n n) ((1 1du) (1 *)) u-%offsetl)
(f2cl-1lib:sign one
(f2cl-1ib:fref d-%data), (n) ((1 *)) d-Yoffset%)))
(setf
(f2cl-1ib:fref vt-Ydatal (n n) ((1 1ldvt) (1 *)) vt-Joffset%)
one))
((= icompq 1)
(setf
(f2cl-lib:fref qg-%datal,
((f2cl-1ib:int-add n
(f2c1l-1ib:int-mul (f2cl-lib:int-sub gstart 1) n)))
((1 %)) q-hoffset¥)
(f2cl-1lib:sign one
(f2cl-1ib:fref d-%data), (n) ((1 *)) d-%offset%)))
(setf
(f2cl-1lib:fref q-%dataj,
((f2cl-1ib:int-add n
(f2c1-1ib:int-mul
(f2cl-1ib:int-sub
(f2cl-1lib:int-add smlsiz gstart) 1) n)))
((1 %)) g-%offset%)
one)))
(setf
(f2cl-1ib:fref d-%data), (n) ((1 %)) d-offset¥%)
(abs (f2cl-lib:fref d-Ydata¥% (n) ((1 *)) d-Y%offset®%)))))
(cond
((= icompq 2)
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8
var-9 var-10 var-11)
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(dlasd0 nsize sqre
(f2cl-lib:array-slice d double-float (start) ((1 %)))
(f2cl-lib:array-slice e double-float (start) ((1 *)))
(f2cl-lib:array-slice u double-float
(start start) ((1 1ldu) (1 *)))
1du
(f2cl-lib:array-slice vt double-float
(start start) ((1 1dvt) (1 =%)))
ldvt
smlsiz
iwork
(f2cl-lib:array-slice work double-float (wstart) ((1 *))) info)
(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6
var-7 var-8 var-9 var-10))
(setf info var-11)))
(t
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8
var-9 var-10 var-11 var-12 var-13 var-14 var-15 var-16
var-17 var-18 var-19 var-20 var-21 var-22 var-23)
(dlasda icompq smlsiz nsize sqre
(f2cl-lib:array-slice d double-float (start) ((1 *)))
(f2cl-lib:array-slice e double-float (start) ((1 *)))
(f2cl-lib:array-slice q double-float
((+ start (£2cl-1lib:int-mul (f2cl-lib:int-add iu gstart
(f2cl-1ib:int-sub 2)) n))) ((1 *)))
n
(f2cl-lib:array-slice q double-float
((+ start (£f2cl-1lib:int-mul (f£f2cl-lib:int-add ivt gstart
(f2cl-1ib:int-sub 2)) n))) ((1 *)))
(f2cl-lib:array-slice iq fixnum
((+ start (£f2cl-lib:int-mul k n))) ((1 *)))
(f2cl-lib:array-slice q double-float
((+ start (f2cl-lib:int-mul (f2cl-1lib:int-add difl gstart
(f2cl-1lib:int-sub 2)) n))) ((1 *)))
(f2cl-lib:array-slice q double-float
((+ start (£2cl-1lib:int-mul (f2cl-lib:int-add difr gstart
(£f2cl-1lib:int-sub 2)) n))) ((1 *)))
(f2cl-lib:array-slice q double-float
((+ start (£f2cl-1lib:int-mul (f2cl-lib:int-add z gstart
(f2cl-1lib:int-sub 2)) n))) ((1 *)))
(f2cl-lib:array-slice q double-float
((+ start (f2cl-1lib:int-mul (f2cl-lib:int-add poles gstart
(f2c1-1ib:int-sub 2)) n))) ((1 *)))
(f2cl-lib:array-slice iq fixnum
((+ start (f2cl-lib:int-mul givptr n))) ((1 *)))
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(f2cl-lib:array-slice iq fixnum
((+ start (f2cl-lib:int-mul givcol n))) ((1 *)))
n
(f2cl-lib:array-slice iq fixnum
((+ start (f2cl-lib:int-mul perm n))) ((1 *)))
(f2cl-lib:array-slice q double-float
((+ start (f2cl-lib:int-mul (f2cl-1lib:int-add givnum gstart
(f2cl-1lib:int-sub 2)) n))) ((1 *)))
(f2cl-lib:array-slice q double-float
((+ start (£f2cl-1lib:int-mul (f2cl-lib:int-add ic gstart
(f2cl-1lib:int-sub 2)) n))) ((1 *)))
(f2cl-lib:array-slice q double-float
((+ start (£f2cl-1lib:int-mul (f2cl-lib:int-add is gstart
(f2cl-1lib:int-sub 2)) n))) ((1 *)))

(f2cl-lib:array-slice work double-float (wstart) ((1 *)))

iwork

info)

(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6
var-7 var-8 var-9 var-10 var-11 var-12
var-13 var-14 var-15 var-16 var-17 var-18
var-19 var-20 var-21 var-22))

(setf info var-23))

(cond
((/= info 0) (go end_label)))))
(setf start (f2cl-lib:int-add i 1))))))
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8 var-9)
(dlascl "G" O O one orgnrm n 1 d n ierr)
(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8))
(setf ierr var-9))
label40
(f2cl-1lib:fdo (ii 2 (f2cl-lib:int-add ii 1))
((> ii n) nil)
(tagbody
(setf i (f2cl-1lib:int-sub ii 1))
(setf kk i)
(setf p (f2cl-lib:fref d-%data) (i) ((1 *)) d-Y%offseti))
(f2cl-1lib:fdo (j ii (f2cl-lib:int-add j 1))
(> j n) nil)
(tagbody
(cond
((> (£f2cl-1lib:fref d (j) ((1 *))) p)
(setf kk j)
(setf p (f2cl-lib:fref d-%data’% (j) ((1 *)) d-Y%offset’))))))
(cond

((/= kk 1)
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(setf (f2cl-lib:fref d-Jdata) (kk) ((1 *)) d-Yoffset%)
(f2cl-lib:fref d-Y%data), (i) ((1 *)) d-%offsetl))
(setf (f2cl-lib:fref d-Ydata) (i) ((1 *)) d-%offset’) p)
(cond
((= icompq 1)
(setf (f2cl-lib:fref iq-Y%data) (i) ((1 %)) iqg-%offset’) kk))
((= icompq 2)
(dswap n
(f2cl-lib:array-slice u double-float (1 i) ((1 1ldu) (1 *)))
1
(f2cl-lib:array-slice u double-float (1 kk) ((1 1du) (1 *)))
1
(dswap n
(f2cl-lib:array-slice vt double-float (i 1) ((1 1dvt) (1 *)))
ldvt
(f2cl-lib:array-slice vt double-float (kk 1) ((1 ldvt) (1 *)))
1dvt))))
((= icompq 1)
(setf (f2cl-lib:fref iq-Ydatal (i) ((1 %)) igq-%offset’) i)))))
(cond
((= icompq 1)
(cond
((= iuplo 1)
(setf (f2cl-lib:fref ig-%datal, (n) ((1 *)) ig-%offset%) 1))
(t
(setf (f2cl-lib:fref ig-%datal (m) ((1 %)) ig-%offset?) 0)))))
(if (and (= iuplo 2) (= icompq 2))
(dlasr "L" "V" "B" n n
(f2cl-lib:array-slice work double-float (1) ((1 *)))
(f2cl-lib:array-slice work double-float (n) ((1 *))) u 1du))
end_label
(return
(values nil nil nil nil nil nil nil nil nil nil nil nil nil info))))))
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7.2 dbdsqr LAPACK

(dbdsgr.input)=
)set break resume
)sys rm -f dbdsqr.output
)spool dbdsqr.output
)set message test on
)set message auto off
Jclear all

) spool
)lisp (bye)
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(dbdsgr.help)=

dbdsqr examples

Man Page Details

NAME
DBDSQR - the singular values and, optionally, the right and/or left
singular vectors from the singular value decomposition (SVD) of a real
N-by-N (upper or 1lower) bidiagonal matrix B using the implicit zero-
shift QR algorithm
SYNOPSIS
SUBROUTINE DBDSQR( UPLO, N, NCVT, NRU, NCC, D, E, VT, LDVT, U, LDU, C,
LDC, WORK, INFO )
CHARACTER UPLO
INTEGER INFO, LDC, LDU, LDVT, N, NCC, NCVT, NRU
DOUBLE PRECISION C( LDC, * ), D( * ), EC * ), UC LDU, * ),
VT( LDVT, * ), WORK( * )
PURPOSE

DBDSQR computes the singular values and, optionally, the right and/or
left singular vectors from the singular value decomposition (SVD) of a
real N-by-N (upper or lower) bidiagonal matrix B wusing the implicit
zero-shift QR algorithm. The SVD of B has the form

B =Q % S * P#*T

where S 1is the diagonal matrix of singular values, Q is an orthogonal
matrix of left singular vectors, and P is an orthogonal matrix of right
singular vectors. If left singular vectors are requested, this subrou-
tine actually returns UxQ instead of Q, and, if right singular vectors
are requested, this subroutine returns Px*xT*VT instead of P**T, for
given real input matrices U and VT. When U and VT are the orthogonal
matrices that reduce a general matrix A to bidiagonal form: A =
UxB*VT, as computed by DGEBRD, then

A = (UxQ) * S x (PxxT*VT)

is the SVD of A. Optionally, the subroutine may also compute Q**T*C
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for a given real input matrix C.
See "Computing Small Singular Values of Bidiagonal Matrices With Guar-
anteed High Relative Accuracy," by J. Demmel and W. Kahan, LAPACK Work-
ing Note #3 (or SIAM J. Sci. Statist. Comput. vol. 11, no. 5, pp.
873-912, Sept 1990) and
"Accurate singular values and differential qd algorithms," by B. Par-
lett and V. Fernando, Technical Report CPAM-554, Mathematics Depart-
ment, University of California at Berkeley, July 1992 for a detailed
description of the algorithm.

ARGUMENTS

UPLO (input) CHARACTER*1
= ’0’: B is upper bidiagonal;
= ’L’: B is lower bidiagonal.

N (input) INTEGER
The order of the matrix B. N >= 0.

NCVT (input) INTEGER
The number of columns of the matrix VT. NCVT >= 0.

NRU (input) INTEGER
The number of rows of the matrix U. NRU >= 0.

NCC (input) INTEGER
The number of columns of the matrix C. NCC >= 0.

D (input/output) DOUBLE PRECISION array, dimension (N)
On entry, the n diagonal elements of the bidiagonal matrix B.
On exit, if INF0=0, the singular values of B 1in decreasing
order.

E (input/output) DOUBLE PRECISION array, dimension (N-1)
On entry, the N-1 offdiagonal elements of the bidiagonal matrix
B. On exit, if INFO = 0, E is destroyed; if INFO > O, D and E
will contain the diagonal and superdiagonal elements of a bidi-
agonal matrix orthogonally equivalent to the one given as
input.

VT (input/output) DOUBLE PRECISION array, dimension (LDVT, NCVT)
On entry, an N-by-NCVT matrix VT. On exit, VT is overwritten

by P**T *x VT. Not referenced if NCVT = O.

LDVT  (input) INTEGER
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LDU

LDC

WORK

INFO

PARAMETERS
TOLMUL

MAXITR

The leading dimension of the array VI. LDVT >= max(1,N) if
NCVT > 0; LDVT >= 1 if NCVT = O.

(input/output) DOUBLE PRECISION array, dimension (LDU, N)
On entry, an NRU-by-N matrix U. On exit, U is overwritten by U
* Q. Not referenced if NRU = 0.

(input) INTEGER
The leading dimension of the array U. LDU >= max(1,NRU).

(input/output) DOUBLE PRECISION array, dimension (LDC, NCC)
On entry, an N-by-NCC matrix C. On exit, C is overwritten by
Q**T * C. Not referenced if NCC = 0.

(input) INTEGER
The leading dimension of the array C. LDC >= max(1,N) if NCC >
0; LDC >=1 if NCC = 0.

(workspace) DOUBLE PRECISION array, dimension (2*N)
if NCVT = NRU = NCC = 0, (max(1, 4*N)) otherwise

(output) INTEGER

= 0: successful exit

< 0: If INFO = -i, the i-th argument had an illegal value

> 0: the algorithm did not converge; D and E contain the ele-
ments of a bidiagonal matrix which is orthogonally similar to
the input matrix B; if INFO = i, i elements of E have not con-
verged to zero.

DOUBLE PRECISION, default = max(10,min(100,EPS**(-1/8)))

TOLMUL controls the convergence criterion of the QR loop. If
it is positive, TOLMUL*EPS is the desired relative precision in
the computed singular values. If it is negative, abs(TOL-
MUL*EPS*sigma_max) is the desired absolute accuracy in the com-
puted singular values (corresponds to relative accuracy
abs (TOLMUL*EPS) in the 1largest singular value. abs(TOLMUL)
should be between 1 and 1/EPS, and preferably between 10 (for
fast convergence) and .1/EPS (for there to be some accuracy in
the results). Default is to lose at either one eighth or 2 of
the available decimal digits in each computed singular value
(whichever is smaller).

INTEGER, default = 6
MAXITR controls the maximum number of passes of the algorithm
through its inner loop. The algorithms stops (and so fails to
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converge) if the number of passes through the inner loop
exceeds MAXITR*N**2.
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(LAPACK dbdsqr)=
(let* ((zero 0.0)
(one 1.0)
(negone (- 1.0))
(hndrth 0.01)
(ten 10.0)
(hndrd 100.0)
(meigth (- 0.125))
(maxitr 6))
(declare (type (double-float 0.0 0.0) zero)
(type (double-float 1.0 1.0) one)
(type (double-float) negone)
(type (double-float 0.01 0.01) hndrth)
(type (double-float 10.0 10.0) ten)
(type (double-float 100.0 100.0) hndrd)
(type (double-float) meigth)
(type (fixnum 6 6) maxitr))
(defun dbdsqr (uplo n ncvt nru ncc d e vt 1ldvt u ldu ¢ ldc work info)
(declare (type (simple-array double-float (*)) work c u vt e d)
(type fixnum info ldc 1ldu 1ldvt ncc nru ncvt n)
(type character uplo))
(f2cl-lib:with-multi-array-data
((uplo character uplo-%data), uplo-joffset’,)
(d double-float d-%datal, d-%offset?)
(e double-float e-%datal, e-%offset?)
(vt double-float vt-datal, vt-%offset%)
(u double-float u-%datal, u-%offseti)
(c double-float c-%datal, c-hoffsetih)
(work double-float work-%datal, work-%offset%))
(prog ((abse 0.0) (abss 0.0) (cosl 0.0) (cosr 0.0) (cs 0.0) (eps 0.0)
(f 0.0) (g 0.0) (h 0.0) (mu 0.0) (oldcs 0.0) (oldsn 0.0) (r 0.0)
(shift 0.0) (sigmn 0.0) (sigmx 0.0) (sinl 0.0) (sinr 0.0)
(s1ll 0.0) (smax 0.0) (smin 0.0) (sminl 0.0) (sminlo 0.0)
(sminoa 0.0) (sn 0.0) (thresh 0.0) (tol 0.0) (tolmul 0.0)
(unfl 0.0) (i 0) (idir 0) (isub 0) (iter 0) (j 0) (11 0) (111 O)
(m 0) (maxit 0) (ami1 0) (mm12 0) (mmi13 0) (oldll 0) (oldm O)
(lower nil) (rotate nil))

(declare (type (double-float) abse abss cosl cosr cs eps f g h mu oldcs
oldsn r shift sigmn sigmx sinl sinr sll
smax smin sminl sminlo sminoa sn thresh
tol tolmul unfl)

(type fixnum i idir isub iter j 11 111 m maxit
nml nmi2 nml3 o0ldll oldm)
(type (member t nil) lower rotate))
(setf info 0)
(setf lower (char-equal uplo #\L))
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(cond
((and (not (char-equal uplo #\U)) (not lower))
(setf info -1))
((<n 0)
(setf info -2))
((< ncvt 0)
(setf info -3))
((< nru 0)
(setf info -4))
((< ncc 0)
(setf info -5))
((or (and (= ncvt 0) (< 1ldvt 1))
(and (> ncvt 0)
(< ldvt
(max (the fixnum 1)
(the fixnum n)))))
(setf info -9))
((< 1du (max (the fixnum 1) (the fixnum nru)))
(setf info -11))
((or (and (= ncc 0) (< 1ldc 1))
(and (> ncc 0)
(< 1ldc
(max (the fixnum 1)
(the fixnum n)))))
(setf info -13)))

(cond
((/= info 0)
(error

" %% On entry to “a parameter number “a had an illegal value~™%"
"DBDSQR" (f2cl-1lib:int-sub info))
(go end_label)))
(if (= n 0) (go end_label))
(if (= n 1) (go labell60))
(setf rotate (or (> ncvt 0) (> nru 0) (> ncc 0)))
(cond
((not rotate)
(multiple-value-bind (var-0 var-1 var-2 var-3 var-4)
(dlasql n d e work info)
(declare (ignore var-0 var-1 var-2 var-3))
(setf info var-4))
(go end_label)))
(setf nml (f2cl-lib:int-sub n 1))
(setf nm12 (f2cl-lib:int-add nml nml))
(setf nm13 (f2cl-1ib:int-add nm12 nml))
(setf idir 0)
(setf eps (dlamch "Epsilon"))
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(setf unfl (dlamch "Safe minimum"))
(cond
(lower
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i (f2cl-lib:int-add n (f2cl-lib:int-sub 1))) nil)
(tagbody
(multiple-value-bind (var-0 var-1 var-2 var-3 var-4)
(dlartg (f2cl-1lib:fref d-Ydatal, (i) ((1 *)) d-Yoffsetl)
(f2cl-1ib:fref e-Ydata), (i) ((1 *)) e-Y%offset’%) cs sn r)
(declare (ignore var-0 var-1))
(setf cs var-2)
(setf sn var-3)
(setf r var-4))
(setf (f2cl-lib:fref d-%data¥% (i) ((1 *)) d-%offsetl)) r)
(setf (f2cl-lib:fref e-Y%data)k% (i) ((1 *)) e-%offset’)
(x sn
(f2cl-1ib:fref d-%data
((f2cl-lib:int-add i 1))
((1 %))
d-%offset%)))
(setf (f2cl-lib:fref d-Y%data}
((f2cl-1lib:int-add i 1))
(1 %))
d-%offsetl)
(x cs
(f2cl-1ib:fref d-Ydata
((f2cl-1ib:int-add i 1))
(1 %))
d-%offset®)))
(setf (f2cl-lib:fref work-%data) (i) ((1 *)) work-%offset%) cs)
(setf (f2cl-lib:fref work-%data’,
((f2cl-lib:int-add nml i))
(1 %))
work-Joffset%)
sn)))
(if (> nru 0)
(dlasr "R" "V" "F" nru n
(f2cl-1lib:array-slice work double-float (1) ((1 *)))
(f2cl-lib:array-slice work double-float (n) ((1 *))) u 1ldu))
(if (> ncc 0)
(dlasr "L" "V" "F" n ncc
(f2cl-lib:array-slice work double-float (1) ((1 *)))
(f2cl-1lib:array-slice work double-float (n) ((1 *))) c 1dc))))
(setf tolmul (max ten (min hndrd (expt eps meigth))))
(setf tol (* tolmul eps))
(setf smax zero)
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(f2c1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(setf smax
(max smax
(abs
(f2cl-1lib:fref d-%data) (i) ((1 %)) d-%offset’))))))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i (f2cl-lib:int-add n (f2cl-lib:int-sub 1))) nil)
(tagbody
(setf smax
(max smax
(abs
(f2cl-1ib:fref e-Ydata), (i) ((1 *)) e-Yoffset%))))))
(setf sminl zero)
(cond
((>= tol zero)
(tagbody
(setf sminoa
(abs (f2cl-lib:fref d-Y%data)% (1) ((1 *)) d-%offset’%)))
(if (= sminoa zero) (go label50))
(setf mu sminoa)
(f2cl-1ib:fdo (i 2 (f2cl-lib:int-add i 1))
((> i n) nil)

(tagbody
(setf mu
(*
(abs (f2cl-lib:fref d-Jdata) (i) ((1 *)) d-%offset’))
(/ mu
(+ mu
(abs

(f2cl-1ib:fref e-dataj
((f2c1-1ib:int-sub i 1))
(1 %))
e-%offset%))))))
(setf sminoa (min sminoa mu))
(if (= sminoa zero) (go label50))))
labelb0
(setf sminoa
(/ sminoa (f2cl-1lib:fsqrt (coerce (realpart n) ’double-float))))
(setf thresh (max (* tol sminoa) (* maxitr n n unfl)))))
(t
(setf thresh (max (* (abs tol) smax) (* maxitr n n unfl)))))
(setf maxit (f2cl-lib:int-mul maxitr n n))
(setf iter 0)
(setf 01dll -1)
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(setf oldm -1)
(setf m n)
label60
(if (<= m 1) (go 1labell60))
(if (> iter maxit) (go 1label200))
(if

(and (< tol zero)

(<= (abs (f2cl-lib:fref d-%data) (m) ((1 *)) d-%offsetl))
thresh))

(setf (f2cl-lib:fref d-Y%data)k% (m) ((1 *)) d-%offset’) zero))
(setf smax (abs (f2cl-lib:fref d-%datal (m) ((1 %)) d-offset%)))
(setf smin smax)

(f2cl-1ib:fdo (111 1 (f2cl-lib:int-add 111 1))
((> 111 (f2cl-lib:int-add m (f2cl-lib:int-sub 1))) nil)
(tagbody
(setf 11 (f2cl-lib:int-sub m 111))
(setf abss (abs (f2cl-lib:fref d-%data’ (11) ((1 %)) d-%offset%)))
(setf abse (abs (f2cl-lib:fref e-Ydatal, (11) ((1 %)) e-Yoffset%)))
(if (and (< tol zero) (<= abss thresh))
(setf (f2cl-lib:fref d-%data) (11) ((1 *)) d-%offset)) zero))
(if (<= abse thresh) (go label80))
(setf smin (min smin abss))
(setf smax (max smax abss abse))))
(setf 11 0)
(go 1abel90)
1label80
(setf (f2cl-lib:fref e-Ydatal, (11) ((1 %)) e-%offseth) zero)
(cond
((= 11 (f2cl-lib:int-add m (f2cl-lib:int-sub 1)))
(setf m (f2cl-lib:int-sub m 1))
(go label60)))
label90
(setf 11 (f2cl-1lib:int-add 11 1))
(cond
((= 11 (f2cl-lib:int-add m (f2cl-lib:int-sub 1)))
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8)
(dlasv2
(f2cl-1ib:fref d-Ydata¥
((f2cl-1ib:int-sub m 1))
((1 %))
d-Y%offset%)
(f2cl-1lib:fref e-Ydata
((f2cl-1lib:int-sub m 1))
(1 %))
e-Y%offsetl)
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(f2cl-1lib:fref d-%data), (m) ((1 *)) d-Joffset)) sigmn sigmx
sinr cosr sinl cosl)
(declare (ignore var-0 var-1 var-2))
(setf sigmn var-3)
(setf sigmx var-4)
(setf sinr var-5)
(setf cosr var-6)
(setf sinl var-7)
(setf cosl var-8))
(setf (f2cl-lib:fref d-Ydatal
((f2cl-1ib:int-sub m 1))
(1 %))
d-Y%offset?)
sigmx)
(setf (f2cl-lib:fref e-Ydatal
((f2c1-1ib:int-sub m 1))
(1 %))
e-Yoffseth)
Zero)
(setf (f2cl-lib:fref d-%data), (m) ((1 *)) d-joffset’) sigmn)
(if (> ncvt 0)
(drot ncvt
(f2cl-lib:array-slice vt
double-float
((+ m (f2cl-lib:int-sub 1)) 1)
((1 1dvt) (1 *)))
ldvt
(f2cl-1lib:array-slice vt double-float (m 1) ((1 1dvt) (1 *)))
1dvt cosr sinr))
(if (> nru 0)
(drot nru
(f2cl-lib:array-slice u
double-float
(1 (f2cl-1ib:int-sub m 1))
((1 1duw) (1 *%)))
1 (f2cl-lib:array-slice u double-float (1 m) ((1 1du) (1 %*))) 1
cosl sinl))
(if (> ncc 0)
(drot ncc
(f2cl-lib:array-slice ¢
double-float
((+ m (f2cl-lib:int-sub 1)) 1)
((1 1lde) (1 %))
ldc (f2cl-lib:array-slice c¢ double-float (m 1) ((1 1ldc) (1 *)))
1ldc cosl sinl))
(setf m (f2cl-lib:int-sub m 2))
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(go label60)))
(cond

((or (> 11 o0ldm) (< m o0ldll))
(cond
((>= (abs (f2cl-lib:fref 4 (11) ((1 *))))
(abs (f2cl-lib:fref d (m) ((1 *)))))
(setf idir 1))
(t
(setf idir 2)))))
(cond
((= idir 1)
(cond
((or
(=
(abs
(f2cl-1ib:fref e

((f2cl-lib:int-add m (f2cl-1lib:int-sub 1)))
(1))

(x (abs tol) (abs (f2cl-lib:fref d (m) ((1 %*))))))
(and (< tol zero)

(<=
(abs
(f2cl-1lib:fref e

((f2cl-1ib:int-add m

(f2cl-1lib:int-sub 1)))
1 =)
thresh)))

(setf (f2cl-lib:fref e-Y%datal

((f2cl-1ib:int-sub m 1))
(1 %))

e-Y%offset¥)
zero)

(go label60)))
(cond
((>= tol zero)

(setf mu (abs (f2cl-lib:fref d-%data’) (11) ((1 %)) d-Y%offset’h)))
(setf sminl mu)

(f2cl-lib:fdo (111 11 (f2cl-1lib:int-add 111 1))

((> 111 (f2cl-lib:int-add m (f2cl-lib:int-sub 1)))
nil)
(tagbody
(cond

((<= (abs (f2cl-lib:fref e (111) ((1 *)))) (* tol mu))

(setf (f2cl-lib:fref e-%data) (111) ((1 *)) e-Y%offsetlh)
Zero)

(go label60)))
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(setf sminlo sminl)

(setf mu
(*
(abs
(f2cl-1ib:fref d-%data
((f2c1l-1ib:int-add 111 1))
(1 %))
d-%offsetl))
(/ mu
(+ mu
(abs
(f2cl-1lib:fref e-Ydatal,
(111D
(1 %))

e-%offset%))))))
(setf sminl (min sminl mu)))))))

(t
(cond
(Cor
(<= (abs (f2cl-lib:fref e (11) ((1 %*))))
(x (abs tol) (abs (f2cl-lib:fref d (11) ((1 *))))))
(and (< tol zero)
(<= (abs (f2cl-lib:fref e (11) ((1 *)))) thresh)))

(setf (f2cl-lib:fref e-Ydata) (11) ((1 %)) e-Yoffset)) zero)
(go label60)))

(cond
((>= tol zero)
(setf mu (abs (f2cl-lib:fref d-%datal, (m) ((1 *)) d-Joffset%)))
(setf sminl mu)
(f2cl-1ib:fdo (111 (f2cl-lib:int-add m (f2cl-1lib:int-sub 1))

(f2cl-1lib:int-add 111 (f2cl-lib:int-sub 1)))
((> 111 11) nil)
(tagbody
(cond

((<= (abs (f2cl-lib:fref e (111) ({1 *)))) (* tol mu))

(setf (f2cl-lib:fref e-Ydata) (111) ((1 *)) e-Yoffset¥)
Zero)

(go label60)))
(setf sminlo sminl)
(setf mu
(*
(abs
(f2cl-lib:fref d-Ydata) (111) ((1 *)) d-offset%))
(/ mu
(+ mu
(abs
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(f2cl-1ib:fref e-Ydatal,
(11D
((1 %)
e-%offset%))))))
(setf sminl (min sminl mu))))))))
(setf o0ldll 11)
(setf oldm m)
(cond
((and (>= tol zero)
(<= (* n tol (f2cl-1lib:f2cl/ sminl smax))
(max eps (* hndrth tol))))
(setf shift zero))
(t
(cond
((= idir 1)
(setf s11 (abs (f2cl-lib:fref d-%data), (11) ((1 *)) d-%offsetl)))
(multiple-value-bind (var-0 var-1 var-2 var-3 var-4)
(dlas?2
(f2cl-1ib:fref d-Y%datal
((f2cl-1ib:int-sub m 1))
((1 %))
d-Y%offset%)
(f2cl-1lib:fref e-Ydatal,
((f2cl-1ib:int-sub m 1))
(1 %))
e-Y%offset)
(f2cl-1ib:fref d-Ydata), (m) ((1 *)) d-%offset’k) shift r)
(declare (ignore var-0 var-1 var-2))
(setf shift var-3)
(setf r var-4)))
(t
(setf sl11 (abs (f2cl-lib:fref d-%datal (m) ((1 %)) d-Yoffset%)))
(multiple-value-bind (var-0 var-1 var-2 var-3 var-4)
(dlas2 (f2cl-1ib:fref d-%data¥% (11) ((1 *)) d-Y%offsetl)
(f2cl-1ib:fref e-%data), (11) ((1 *)) e-Joffset¥)
(f2cl-1ib:fref d-%dataj
((f2cl-1ib:int-add 11 1))
((1 %))
d-Y%offsetd)
shift r)
(declare (ignore var-0 var-1 var-2))
(setf shift var-3)
(setf r var-4))))
(cond
((> s11 zero)
(if (< (expt (/ shift sl1) 2) eps) (setf shift zero))))))
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(setf iter (f2cl-lib:int-sub (f2cl-lib:int-add iter m) 11))
(cond
((= shift zero)
(cond
((= idir 1)
(setf cs one)
(setf oldcs one)
(f2cl-1lib:fdo (i 11 (f2cl-lib:int-add i 1))
((> i (f2cl-lib:int-add m (f2cl-lib:int-sub 1)))
nil)
(tagbody
(multiple-value-bind (var-0 var-1 var-2 var-3 var-4)
(dlartg
(* (f2cl-lib:fref d-Y%data) (i) ((1 *)) d-Yoffset%) cs)
(f2cl-1ib:fref e-%data), (i) ((1 %)) e-Yoffset’%) cs sn r)
(declare (ignore var-0 var-1))
(setf cs var-2)
(setf sn var-3)
(setf r var-4))
(if (> i 11)
(setf (f2cl-lib:fref e-%data},
((f2c1l-1ib:int-sub i 1))
(1 %))
e-Y%offset?)
(* oldsn 1)))
(multiple-value-bind (var-0 var-1 var-2 var-3 var-4)
(dlartg (* oldcs r)
(*
(f2cl-1ib:fref d-Y%datal,
((f2cl-lib:int-add i 1))
(1 %))
d-Y%offset%)
sn)
oldcs oldsn
(f2cl-1ib:fref d-%data), (i) ((1 %)) d-Yioffset%))
(declare (ignore var-0 var-1))
(setf oldcs var-2)
(setf oldsn var-3)
(setf (f2cl-1ib:fref d-%data¥)% (i) ((1 *)) d-Y%offset)
var-4))
(setf (f2cl-lib:fref work-Y%data},
((f2cl-1ib:int-add
(f2cl-1ib:int-sub i 11)
1))
(1 %))
work-%offset%)
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cs)
(setf (f2cl-lib:fref work-%datal,
((f2cl-1ib:int-add
(f2cl-1ib:int-sub i 11)
1
nml))
(1 %))
work-Yoffset%)
sn)
(setf (f2cl-lib:fref work-%datal,
((f2c1-1ib:int-add
(f2c1-1ib:int-sub i 11)
1
nmi?2))
((1 %))
work-%offset?)
oldcs)
(setf (f2cl-lib:fref work-%data},
((f2cl-1ib:int-add
(f2cl-1ib:int-sub i 11)
1
nmi3))
(1 %))
work-Y%offset’,)
oldsn)))
(setf h (x (f2cl-lib:fref d-Y%data% (m) ((1 *)) d-Y%offset%) cs))
(setf (f2cl-lib:fref d-Jdata¥% (m) ((1 *)) d-%offset)k) (* h oldcs))
(setf (f2cl-lib:fref e-Ydata}
((f2cl-1ib:int-sub m 1))
(1 %)
e-Y%offsetl)
(* h oldsn))
(if (> ncvt 0)
(dlasr IIL" IIVIU IIF"
(f2cl-1ib:int-add (f2cl-lib:int-sub m 11) 1) ncvt
(f2cl-lib:array-slice work double-float (1) ((1 *)))
(f2cl-lib:array-slice work double-float (n) ((1 *)))
(f2cl-lib:array-slice vt
double-float
(11 1)
((1 1dvt) (1 %))
ldvt))
(if (> nru 0)
(dlasr "R" "V" "F" nru
(f2cl-1ib:int-add (f2cl-lib:int-sub m 11) 1)
(f2cl-lib:array-slice work
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double-float
((+ nm12 1))
(1 %))
(f2cl-lib:array-slice work
double-float
((+ nm13 1))
(1 %))
(f2cl-lib:array-slice u double-float (1 11) ((1 1ldu) (1 *)))
1du))
(if (> ncc 0)
(dlasr "L" "y" "F"
(f2cl-1ib:int-add (f2cl-lib:int-sub m 11) 1) ncc
(f2cl-lib:array-slice work
double-float
((+ om12 1))
(1 *)))
(f2cl-lib:array-slice work
double-float

((+ nm13 1))
(@ )N
(f2cl-lib:array-slice ¢ double-float (11 1) ((1 1dc) (1 *)))
1dc))
(if
(<=
(abs

(f2cl-1lib:fref e-Ydata
((f2cl1-1ib:int-sub m 1))
(1 %))
e-fhoffset%))
thresh)
(setf (f2cl-lib:fref e-Y%datal
((f2cl-1ib:int-sub m 1))
(1 =)
e-Y%offseth)
zero)))
(t
(setf cs one)
(setf oldcs one)
(f2c1-1ib:fdo (i m (f2cl-lib:int-add i (f2cl-lib:int-sub 1)))
((> i (f2cl-lib:int-add 11 1)) nil)
(tagbody
(multiple-value-bind (var-0 var-1 var-2 var-3 var-4)
(dlartg
(* (f2cl-lib:fref d-%data), (i) ((1 *)) d-Joffset%) cs)
(f2cl-1ib:fref e-Ydatal,
((f2cl-1ib:int-sub i 1))
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(1 =)
e-%offsetlh)
cs sn r)
(declare (ignore var-0 var-1))
(setf cs var-2)
(setf sn var-3)
(setf r var-4))
(if (< i m)
(setf (f2cl-lib:fref e-Ydata¥% (i) ((1 *)) e-Y%offset})
(* oldsn 1)))
(multiple-value-bind (var-0 var-1 var-2 var-3 var-4)
(dlartg (* oldcs r)
(*
(f2cl-1ib:fref d-%dataj
((f2c1-1ib:int-sub i 1))
((1 %))
d-Y%offset%)
sn)
oldcs oldsn
(f2cl-lib:fref d-%data¥% (i) ((1 =*)) d-%offset¥))
(declare (ignore var-0 var-1))
(setf oldcs var-2)
(setf oldsn var-3)
(setf (f2cl-lib:fref d-%data)% (i) ((1 *)) d-%offset’)
var-4))
(setf (f2cl-lib:fref work-%data},
((f2cl-1ib:int-sub i 11))
(1 =)
work-Yoffset%)
cs)
(setf (f2cl-lib:fref work-%data},
((f2cl-1ib:int-add
(f2cl-1ib:int-sub i 11)
nmil))
(1 %))
work-Y%offset’)
(- sn))
(setf (f2cl-lib:fref work-%datal,
((f2cl-1ib:int-add
(f2cl-1ib:int-sub i 11)
nmi2))
(1 %))
work-%offset?)
oldcs)
(setf (f2cl-lib:fref work-%data},
((f2cl-1ib:int-add
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(f2cl-1ib:int-sub i 11)
nm13))
(1 %))
work-Yoffset’)
oldsn))))

(setf h (¥ (f2cl-lib:fref d-%datal% (11) ((1 *)) d-%offset’) cs))

(setf (f2cl-lib:fref d-Ydata¥% (11) ((1 *)) d-Y%offset’h)
(* h oldcs))

(setf (f2cl-lib:fref e-Ydata¥% (11) ((1 *)) e-Y%offset?)
(* h oldsn))

(if (> ncvt 0)
(dlasr "L"

(f2cl-1ib:
(f2cl-1ib:

(f2cl-1ib:

(f2c1-1ib:

1dvt))
(if (> nru 0)
(dlasr "R"

(f2cl-1ib:
(f2cl-1ib:
(f2cl-1lib:
(f2cl-1ib:

1du))
(if (> ncc 0)
(dlasr "L"

(f2cl-1ib:
(f2c1-1ib:
(f2c1-1ib:
(f2c1-1ib:

1dc))
(if

IIVII IIBII
int-add (f2cl-lib:int-sub m 11) 1) ncvt
array-slice work

double-float

((+ om12 1))

(1 %))
array-slice work

double-float

((+ om13 1))

(1 *)))
array-slice vt

double-float

11 1)

((1 1dvt) (1 *)))

"y" "B" nru

int-add (f2cl-lib:int-sub m 11) 1)
array-slice work double-float (1) ((1 *)))
array-slice work double-float (n) ((1 *)))
array-slice u double-float (1 11) ((1 1lduw)

|IVI| IlBll

int-add (£f2cl-lib:int-sub m 11) 1) ncc
array-slice work double-float (1) ((1 %)))
array-slice work double-float (n) ((1 *)))
array-slice c¢ double-float (11 1) ((1 1dc)

1 %))

(1 %))

(<= (abs (f2cl-lib:fref e-Ydatal) (11) ((1 %)) e-Y%offset%))

thresh)

(setf (f2cl-lib:fref e-%data¥% (11) ((1 %)) e-%offsetl) zero)))))

(t
(cond
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((= idir 1)
(setf f
(*
(-
(abs (f2cl-lib:fref d-data¥% (11) ((1 *)) d-Yoffsetl))
shift)
(+

(f2cl-1lib:sign one
(f2cl-1ib:fref d-Y%datal,
an
(1 %)
d-%offset%))
(/ shift
(f2cl-lib:fref d-Jdata) (11) ((1 *)) d-%offset%)))))
(setf g (f2cl-lib:fref e-%data) (11) ((1 *)) e-%offset))
(f2cl1-1ib:fdo (i 11 (f2cl-lib:int-add i 1))
((> i (f2cl-lib:int-add m (f2cl-lib:int-sub 1)))
nil)
(tagbody
(multiple-value-bind (var-0 var-1 var-2 var-3 var-4)
(dlartg f g cosr sinr r)
(declare (ignore var-0 var-1))
(setf cosr var-2)
(setf sinr var-3)
(setf r var-4))
(if (> i 11)
(setf (f2cl-lib:fref e-Jdata
((f2cl-1ib:int-sub i 1))
(1 %))
e-Y%offseth)
r))
(setf f
(+
(* cosr
(f2cl-1ib:fref d-%data), (i) ((1 *)) d-Joffset%))
(x sinr
(f2cl-1ib:fref e-Ydatal
(1)
(1 %))
e-hoffsetl))))
(setf (f2cl-lib:fref e-Ydata¥% (i) ((1 *)) e-Y%offsetl)
(-
(x cosr
(f2cl-1ib:fref e-Ydata), (i) ((1 *)) e-Jjoffset%))
(x* sinr
(f2cl-1ib:fref d-Ydata
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(1)
(1 %))
d-Y%offset%))))

(* sinr

(f2cl-1ib:fref d-%datal

((f2cl-1ib:int-add i 1))
(=)
d-Y%offset%)))

(setf (f2cl-lib:fref d-%datal

((f2cl-1ib:int-add i 1))
(1 %))
d-Yoffset¥)

(* cosr

(f2cl-lib:fref d-Y%dataj,

((f2cl-1lib:int-add i 1))
(1 %))
d-%offset%)))

(multiple-value-bind (var-0 var-1 var-2 var-3 var-4)
(dlartg f g cosl sinl r)
(declare (ignore var-0 var-1))
(setf cosl var-2)
(setf sinl var-3)
(setf r var-4))
(setf (f2cl-lib:fref d-Jdata) (i) ((1 *)) d-%offsetl) r)

(setf f
(+
(*

(*

(setf (f2cl-

cosl
(f2cl-1ib:fref e-Ydata), (i) ((1 *)) e-Yoffset%))
sinl
(f2cl-1ib:fref d-Y%datal,
((f2cl-1ib:int-add i 1))
(1 =)
d-%offset%))))
lib:fref d-Jdata¥
((f2cl-1ib:int-add i 1))
(1 %))
d-Y%offset%)

(-
(* cosl
(f2cl-1ib:fref d-Y%datal,
((f2cl-1ib:int-add i 1))
(1 %))
d-%offset%))
(* sinl

(f2cl-1ib:fref e-%datal,
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(1)
(1 %))
e-Y%offset%))))
(cond
((< i (f2cl-1lib:int-add m (f2cl-lib:int-sub 1)))
(setf g

(* sinl
(f2cl-1ib:fref e-Ydataj,
((f2cl-1ib:int-add i 1))
(1 %)
e-%offset)))
(setf (f2cl-lib:fref e-%datal,
((f2cl-1ib:int-add i 1))
(1 %))
e-Y%offset%)
(x cosl
(f2cl-1ib:fref e-%datal
((f2cl-1ib:int-add i 1))
(1 %))
e-%offset%)))))
(setf (f2cl-lib:fref work-%data},
((f2cl-1ib:int-add
(f2cl-1ib:int-sub i 11)
1))
(1 %))
work-%offset%)
cosr)
(setf (f2cl-lib:fref work-%datal
((f2cl-1ib:int-add
(f2cl-1ib:int-sub i 11)
1
nml))
(1 =)
work-Yoffset’)
sinr)
(setf (f2cl-lib:fref work-%data},
((f2cl-1ib:int-add
(f2cl-1ib:int-sub i 11)
1
nmi2))
(1 %))
work-%offset%)
cosl)
(setf (f2cl-lib:fref work-%datal
((f2cl-1ib:int-add
(f2cl-1ib:int-sub i 11)
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1
nm13))
(1 %))
work-joffset%)
sinl)))
(setf (f2cl-lib:fref e-Ydatal
((f2c1-1ib:int-sub m 1))
((1 %))
e-Yoffseth)
£)
(if (> ncvt 0)
(dlasr "L" "y" "F"
(f2cl-1lib:int-add (f2cl-lib:int-sub m 11) 1) ncvt
(f2cl-lib:array-slice work double-float (1) ((1 *)))
(f2cl-lib:array-slice work double-float (n) ((1 *)))
(f2cl-lib:array-slice vt
double-float
(11 1
((1 1dvt) (1 %))
ldvt))
(if (> nru 0)
(dlasr "R" "V" "F" nru
(f2cl-lib:int-add (f2cl-lib:int-sub m 11) 1)
(f2cl-lib:array-slice work
double-float
((+ nm12 1))
(1 *)))
(f2cl-lib:array-slice work
double-float
((+ nm13 1))
(1 *)))
(f2cl-lib:array-slice u double-float (1 11) ((1 1du) (1 *)))
1du))
(if (> ncc 0)
(dlasr "L" "y" "p"
(f2cl-lib:int-add (£f2cl-lib:int-sub m 11) 1) ncc
(f2cl-lib:array-slice work
double-float
((+ nm12 1))
(1 %))
(f2cl-lib:array-slice work
double-float
((+ nm13 1))
(1 %))
(f2cl-lib:array-slice c double-float (11 1) ((1 1ldc) (1 *)))
ldc))
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(if
(<=
(abs
(f2cl-1ib:fref e-%dataj,
((f2cl-1ib:int-sub m 1))
(1 %))
e-Y%offset%))
thresh)
(setf (f2cl-lib:fref e-Y%data}
((f2cl-1lib:int-sub m 1))
(1 %)
e-hoffset?,)
zero)))
(t
(setf f
(*
(- (abs (f2cl-lib:fref d-%data) (m) ((1 *)) d-Y%offset’))
shift)
(+
(f2cl-1lib:sign one
(f2cl-1ib:fref d-Ydatal,
(m)
((1 %))
d-Y%offseth))
(/ shift
(f2cl-1ib:fref d-%datal, (m) ((1 *)) d-%offset%)))))
(setf g

(f2cl-lib:fref e-Ydataj,
((£f2cl-1ib:int-sub m 1))
(@ =)
e-%hoffseth))
(f2cl-1lib:fdo (i m (f2cl-lib:int-add i (£f2cl-lib:int-sub 1)))
((> i (f2cl-lib:int-add 11 1)) nil)
(tagbody
(multiple-value-bind (var-0 var-1 var-2 var-3 var-4)
(dlartg f g cosr sinr r)
(declare (ignore var-0 var-1))
(setf cosr var-2)
(setf sinr var-3)
(setf r var-4))
(Af (< im)
(setf (f2cl-lib:fref e-Y%datay% (i) ((1 *)) e-Yoffsetl) r))
(setf £
(+

(* cosr

(f2cl-1lib:fref d-%datal, (i) ((1 *)) d-Yoffsetl))
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(* sinr
(f2cl-1ib:fref e-Ydatal
((f2cl-1ib:int-sub i 1))
(1 %))
e-Y%offset%))))
(setf (f2cl-lib:fref e-Jdata

((f2cl-1ib:int-sub i 1))

(1 %)

e-Y%offset)

(-
(x cosr
(f2cl-1lib:fref e-Ydatal,
((f2cl-1ib:int-sub i 1))
((1 %))
e-Y%offseth))
(* sinr
(f2cl-1lib:fref d-%datal
(1)
((1 %))
d-%offset%))))
(setf g
(* sinr

(f2cl-1lib:fref d-Ydata,
((f2cl-1ib:int-sub i 1))
(1 %))
d-%offset%)))
(setf (f2cl-lib:fref d-Jdata¥
((f2cl-1ib:int-sub i 1))
(1 %))
d-Y%offset%)
(x cosr
(f2cl-1ib:fref d-%data
((f2cl-1ib:int-sub i 1))
(1 %))
d-Y%offset)))
(multiple-value-bind (var-0 var-1 var-2 var-3 var-4)
(dlartg f g cosl sinl r)
(declare (ignore var-0 var-1))
(setf cosl var-2)
(setf sinl var-3)
(setf r var-4))
(setf (f2cl-lib:fref d-Ydatal, (i) ((1 *)) d-Yoffset’) r)
(setf f
(+
(* cosl
(f2cl-1ib:fref e-Ydatal,
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((f2cl-1ib:int-sub i 1))
(1 %))
e-Y%offseth))
(* sinl
(f2cl-1ib:fref d-Y%data
((f2cl-1ib:int-sub i 1))
(1 %))
d-Y%offset%))))
(setf (f2cl-lib:fref d-Jdata¥

((f2c1-1ib:int-sub i 1))

((1 %))

d-Y%offset%)

(-
(* cosl
(f2cl-1ib:fref d-Ydata
((f2c1-1ib:int-sub i 1))
(1 =)
d-Y%offseth))
(* sinl
(f2cl-1ib:fref e-Ydatal
((f2c1l-1ib:int-sub i 1))
(1 %)
e-jhoffset%))))
(cond
((> i (f2cl-lib:int-add 11 1))
(setf g

(* sinl
(f2cl-1ib:fref e-datal
((f2cl-1ib:int-sub i 2))
((1 %))
e-%offset)))
(setf (f2cl-lib:fref e-%data},
((f2c1-1ib:int-sub i 2))
(1 %))
e-Y%offset%)
(x cosl
(f2cl-1ib:fref e-dataj
((f2c1l-1ib:int-sub i 2))
(1 =)
e-Y%offset%)))))
(setf (f2cl-lib:fref work-%datal,
((f2cl-1ib:int-sub i 11))
((1 %))
work-Yoffset)
cosr)
(setf (f2cl-lib:fref work-%datal,
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((f2cl-1ib:int-add
(f2cl-1ib:int-sub i 11)
nml))

(1 %))

work-Y%offset%)

sinr))

(setf (f2cl-lib:fref work-Y%datal,

((f2cl-1ib:int-add
(f2cl-1ib:int-sub i 11)
nmi2))

(1 %))

work-Y,offset)

cosl)
(setf (f2cl-lib:fref work-%datal,

(_

((f2cl-1ib:int-add
(f2cl-1ib:int-sub i 11)
nmi3))

(1 %))

work-Yoffset’)

sinl))))

(setf (f2cl-lib:fref e-Ydata) (11) ((1 *)) e-%offset%) f)

(if

(<= (abs (f2cl-lib:fref e-Ydata¥% (11) ((1 %)) e-Yoffset%))

thresh)

(setf (f2cl-lib:fref e-Ydata)% (11) ((1 %)) e-Yoffset¥%) zero))

(if (> ncvt 0)
(dlasr "L"

(f2cl-1ib:
(f2cl1-1ib:

(f2cl-1ib:

(f2cl-1lib:

1dvt))
(if (> nru 0)
(dlasr "R"

(f2cl-1ib:
(f2cl-1ib:
(f2cl-1ib:

IIVII IIBII
int-add (f2cl-lib:int-sub m 11) 1) ncvt
array-slice work

double-float

((+ nm12 1))

(@ %))
array-slice work

double-float

((+ nm13 1))

(@ %))
array-slice vt

double-float

(11 1

(1 ldvt) (1 %))

"y" "B" nru

int-add (f2cl-lib:int-sub m 11) 1)
array-slice work double-float (1) ((1 *)))
array-slice work double-float (n) ((1 *)))
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(f2cl-lib:array-slice u double-float (1 11) ((1 1du) (1 *)))
1du))
(if (> ncc 0)
(dlasr "L" "y" "B"
(f2cl-1lib:int-add (f2cl-lib:int-sub m 11) 1) ncc
(f2cl-lib:array-slice work double-float (1) ((1 *)))
(f2cl-lib:array-slice work double-float (n) ((1 *)))
(f2cl-lib:array-slice c double-float (11 1) ((1 1ldc) (1 *)))
1dc))N)))
(go label60)
labell60
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(cond
((< (f2cl-1ib:fref d (i) ((1 *))) zero)
(setf (f2cl-lib:fref d-Y%data), (i) ((1 %)) d-Joffsetl)
(- (f2cl-lib:fref d-%dataj (i) ((1 %)) d-loffsetk)))
(if (> ncvt 0)
(dscal ncvt negone
(f2cl-lib:array-slice vt
double-float
(G
((1 1dvt) (1 %))
1dvt))))))
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i (f2cl-lib:int-add n (f2cl-lib:int-sub 1))) nil)
(tagbody
(setf isub 1)
(setf smin (f2cl-1ib:fref d-Ydatal (1) ((1 *)) d-Yoffset%))
(f2cl-1lib:fdo (j 2 (f2cl-lib:int-add j 1))
((> j (f2cl-lib:int-add n 1 (f2cl-lib:int-sub 1i)))
nil)
(tagbody
(cond
((<= (f2cl-lib:fref d (j) ((1 *))) smin)
(setf isub j)
(setf smin
(f2cl-1lib:fref d-jdata) (j) ((1 *)) d-%offset’))))))
(cond
((/= isub (f2cl-1lib:int-add n 1 (f2cl-1lib:int-sub i)))
(setf (f2cl-lib:fref d-Ydata), (isub) ((1 %)) d-Yoffsetl)
(f2cl-lib:fref d-Y%dataj,
((f2cl-1ib:int-sub (f2cl-lib:int-add n 1)
i))
(1 %))
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d-%offseth))
(setf (f2cl-lib:fref d-Y%datal
((f2cl-1ib:int-sub (f2cl-lib:int-add n 1)
i)
(1 %)
d-Y%offset%)
smin)
(if (> ncvt 0)
(dswap ncvt
(f2cl-lib:array-slice vt
double-float
(isub 1)
((1 1dvt) (1 %))
ldvt
(f2cl-lib:array-slice vt
double-float
((+ n 1 (f2cl-lib:int-sub i)) 1)
((1 1dvt) (1 %))
1dvt))
(if (> nru 0)
(dswap nru
(f2cl-lib:array-slice u
double-float
(1 isub)
((1 ldu) (1 %))
1
(f2cl-lib:array-slice u
double-float
¢!
(f2cl1-1ib:int-sub
(f2cl-1lib:int-add n 1)
i)
((1 1dw) (1 %))
1))
(if (> ncc 0)
(dswap ncc
(f2cl-lib:array-slice c¢
double-float
(isub 1)
((1 1dc) (1 %))
1ldc
(f2cl-lib:array-slice c¢
double-float
((+ n 1 (f2cl-1lib:int-sub i)) 1)
((1 1de) (1 %))
1dc))))))
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(go end_label)
1label200
(setf info 0)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i (f2cl-lib:int-add n (f2cl-lib:int-sub 1))) nil)
(tagbody
(if (/= (f2cl-lib:fref e-%data¥% (i) ((1 *)) e-%offset’)) zero)
(setf info (f2cl-lib:int-add info 1)))))
end_label

(return

(values nil
nil
nil
nil
nil
nil
nil
nil
nil
nil
nil
nil
nil
nil

info))))))

7.3 ddisna LAPACK

(ddisna.input)=
)set break resume
)sys rm -f ddisna.output
)spool ddisna.output
)set message test on
)set message auto off
)clear all

)spool
)1lisp (bye)
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(ddisna.help)=

ddisna examples

Man Page Details

NAME
DDISNA - +the reciprocal condition numbers for the eigenvectors of a
real symmetric or complex Hermitian matrix or for the 1left or right
singular vectors of a general m-by-n matrix
SYNOPSIS
SUBROUTINE DDISNA( JOB, M, N, D, SEP, INFO )
CHARACTER JOB
INTEGER INFO, M, N
DOUBLE PRECISION D( * ), SEP( * )
PURPOSE
DDISNA computes the reciprocal condition numbers for the eigenvectors
of a real symmetric or complex Hermitian matrix or for the 1left or
right singular vectors of a general m-by-n matrix. The reciprocal con-
dition number is the ’gap’ between the corresponding eigenvalue or sin-
gular value and the nearest other one.
The bound on the error, measured by angle in radians, in the I-th com-
puted vector is given by
DLAMCH( ’E’ ) * ( ANORM / SEP( I ) )
where ANORM = 2-norm(A) = max( abs( D(j) ) ). SEP(I) is not allowed to
be smaller than DLAMCH( ’E’ )=*ANORM in order to limit the size of the
error bound.
DDISNA may also be used to compute error bounds for eigenvectors of the
generalized symmetric definite eigenproblem.
ARGUMENTS

JOB (input) CHARACTER*1
Specifies for which problem the reciprocal condition numbers
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SEP

INFO

should be computed:

= ’E’: the eigenvectors of a symmetric/Hermitian matrix;
= ’L’: the left singular vectors of a general matrix;
= ’R’: the right singular vectors of a general matrix.

(input) INTEGER
The number of rows of the matrix. M >= 0.

(input) INTEGER
If JOB = L’ or ’R’, the number of columns of the matrix, in
which case N >= 0. Ignored if JOB = ’E’.

(input) DOUBLE PRECISION array, dimension (M) if JOB = ’E’
dimension (min(M,N)) if JOB = ’L’ or ’R’ The eigenvalues (if
JOB = ’E’) or singular values (if JOB = °’L° or ’R’) of the
matrix, in either increasing or decreasing order. If singular
values, they must be non-negative.

(output) DOUBLE PRECISION array, dimension (M) if JOB = ’E’
dimension (min(M,N)) if JOB = ’L’ or ’R’ The reciprocal condi-
tion numbers of the vectors.

(output) INTEGER
= 0: successful exit.
< 0: 1if INFO = -i, the i-th argument had an illegal value.
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(LAPACK ddisna)=
(let* ((zero 0.0))
(declare (type (double-float 0.0 0.0) zero))
(defun ddisna (job m n d sep info)
(declare (type (simple-array double-float (*)) sep d)
(type fixnum info n m)
(type character job))
(f2cl-lib:with-multi-array-data
((job character job-Ydata), job-Y%offset%)
(d double-float d-%dataj, d-%offset)
(sep double-float sep-%datal, sep-loffseti))
(prog ((anorm 0.0) (eps 0.0) (newgap 0.0) (oldgap 0.0) (safmin 0.0)
(thresh 0.0) (i 0) (k 0) (decr nil) (eigen nil) (incr nil)
(left nil) (right nil) (sing nil))
(declare (type (double-float) anorm eps newgap oldgap safmin thresh)
(type fixnum i k)
(type (member t nil) decr eigen incr left right sing))
(setf info 0)
(setf eigen (char-equal job #\E))
(setf left (char-equal job #\L))
(setf right (char-equal job #\R))
(setf sing (or left right))
(cond
(eigen
(setf k m))
(sing
(setf k (min (the fixnum m) (the fixnum n)))))
(cond
((and (not eigen) (not sing))
(setf info -1))
((<m 0)
(setf info -2))
(< k 0)
(setf info -3))
(t
(setf incr t)
(setf decr t)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i (f2cl-lib:int-add k (f2cl-1ib:int-sub 1))) nil)

(tagbody
(if incr
(setf incr
(and incr
(<=

(f2cl-1ib:fref d-%datal
(1)
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(1 =)

d-Y%offseth)
(f2cl-1ib:fref d-%dataj

((f2cl-1ib:int-add i 1))

((1 %))

d-%offset%)))))

(if decr
(setf decr
(and decr
>=
(f2cl-1ib:fref d-%data
(1)
(1 %))
d-Y%offset%)
(f2cl-1ib:fref d-%dataj
((f2cl-1ib:int-add i 1))
(1 =)
d-%offset’%)))))))
(cond
((and sing (> k 0))
(if incr
(setf incr
(and incr
(<= zero
(f2cl-1ib:fref d-Ydata
¢D)
(1 %)
d-%offset%)))))
(if decr
(setf decr
(and decr
(>=
(f2cl-1ib:fref d-%datal, (k) ((1 %)) d-Joffset%)
zero))))))
(if (not (or incr decr)) (setf info -4))))
(cond
((/= info 0)
(error

" *x On entry to “a parameter number ~a had an illegal value~%"
"DDISNA" (f2cl-lib:int-sub info))
(go end_label)))
(if (= k 0) (go end_label))
(cond
(= D
(setf (f2cl-lib:fref sep-datay% (1) ((1 *)) sep-%offset¥)
(dlamch "0")))
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(t
(setf oldgap

(abs

(- (f2cl-lib:fref d-Jdata¥% (2) ((1 *)) d-Joffset)

(f2cl-lib:fref d-Ydatal (1) ((1 %)) d-%offset®))))
(setf (f2cl-lib:fref sep-%data) (1) ((1 %)) sep-%offset’) oldgap)
(f2c1-1lib:fdo (i 2 (f2cl-lib:int-add i 1))
((> i (f2cl-lib:int-add k (£f2cl-lib:int-sub 1))) nil)

(tagbody
(setf newgap
(abs
(_

(f2cl-1lib:fref d-%datal,
((f2cl-1lib:int-add i 1))
(1 %))
d-%offseth)
(f2cl-lib:fref d-%data) (i) ((1 *)) d-%offset’))))
(setf (f2cl-lib:fref sep-Ydatal, (i) ((1 *)) sep-offset’,)
(min oldgap newgap))
(setf oldgap newgap)))
(setf (f2cl-lib:fref sep-Ydata¥k% (k) ((1 %)) sep-loffset’) oldgap)))

(cond
(sing
(cond
((or (and left (> m n)) (and right (< m n)))
(if incr
(setf (f2cl-lib:fref sep-%data), (1) ((1 %)) sep-loffset%)
(min
(f2cl-1ib:fref sep-data) (1) ((1 *)) sep-foffset¥)
(f2c1-1lib:fref d-Jdata) (1) ((1 *)) d-offset’))))
(if decr
(setf (f2cl-lib:fref sep-%data), (k) ((1 %)) sep-loffset%)
(min

(f2cl-1lib:fref sep-%datal (k) ((1 *)) sep-Y%offsetl)
(f2cl-1ib:fref d-Ydata¥
(k)
(1 %))
d-%offset%))))))))
(setf eps (dlamch "E"))
(setf safmin (dlamch "S"))
(setf anorm
(max (abs (f2cl-1lib:fref d-%data) (1) ((1 *)) d-%offset’))
(abs (f2cl-lib:fref d-%data), (k) ((1 *)) d-%offset’))))
(cond
((= anorm zero)
(setf thresh eps))
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(t
(setf thresh (max (* eps anorm) safmin))))
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i k) nil)
(tagbody
(setf (f2cl-lib:fref sep-%data¥% (i) ((1 *)) sep-loffset’)
(max (f2cl-1lib:fref sep-¥%data’ (i) ((1 *)) sep-%offset’)
thresh))))
end_label
(return (values nil nil nil nil nil info))))))

7.4 dgebak LAPACK

(dgebak.input)=
)set break resume
)sys rm -f dgebak.output
)spool dgebak.output
)set message test on
)set message auto off
)clear all

) spool
)1lisp (bye)
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(dgebak.help)=

CHAPTER 7. LAPACK

dgebak examples

Man Page Details

NAME
DGEBAK - the right or left eigenvectors of a real general matrix by
backward transformation on the computed eigenvectors of the balanced
matrix output by DGEBAL
SYNOPSIS
SUBROUTINE DGEBAK( JOB, SIDE, N, ILO, IHI, SCALE, M, V, LDV, INFO )
CHARACTER JOB, SIDE
INTEGER IHI, ILO, INFO, LDV, M, N
DOUBLE PRECISION SCALE( * ), V( LDV, * )
PURPOSE
DGEBAK forms the right or left eigenvectors of a real general matrix by
backward transformation on the computed eigenvectors of the balanced
matrix output by DGEBAL.
ARGUMENTS
JOB (input) CHARACTER*1
Specifies the type of backward transformation required: = ’N’,
do nothing, return immediately; = ’P’, do backward transforma-
tion for permutation only; = ’S’, do backward transformation
for scaling only; = ’B’, do backward transformations for both
permutation and scaling. JOB must be the same as the argument
JOB supplied to DGEBAL.
SIDE (input) CHARACTER*1
= ’R’: V contains right eigenvectors;
= ’L’: V contains left eigenvectors.
N (input) INTEGER
The number of rows of the matrix V. N >= 0.
ILO (input) INTEGER
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SCALE

LDV

INFO

IHI (input) INTEGER The integers ILO and IHI determined by
DGEBAL. 1 <= 1ILO <= IHI <= N, if N > O0; ILO=1 and IHI=O0, if
N=0.

(input) DOUBLE PRECISION array, dimension (N)
Details of the permutation and scaling factors, as returned by
DGEBAL.

(input) INTEGER
The number of columns of the matrix V. M >= 0.

(input/output) DOUBLE PRECISION array, dimension (LDV,M)

On entry, the matrix of right or left eigenvectors to be trans-—
formed, as returned by DHSEIN or DTREVC. On exit, V 1is over-
written by the transformed eigenvectors.

(input) INTEGER
The leading dimension of the array V. LDV >= max(1,N).

(output) INTEGER
= 0: successful exit
< 0: if INFO = -i, the i-th argument had an illegal value.
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(LAPACK dgebak)=
(let* ((one 1.0))
(declare (type (double-float 1.0 1.0) one))
(defun dgebak (job side n ilo ihi scale m v 1ldv info)
(declare (type (simple-array double-float (*)) v scale)
(type fixnum info 1ldv m ihi ilo n)
(type character side job))
(f2cl-lib:with-multi-array-data
((job character job-Ydata), job-Y%offset%)
(side character side-Ydata} side-%offset¥)
(scale double-float scale-Ydata} scale-joffset’)
(v double-float v-Ydatal, v-joffset%))
(prog ((s 0.0) (i 0) (ii 0) (k 0) (leftv nil) (rightv nil))
(declare (type (double-float) s)
(type fixnum i ii k)
(type (member t nil) leftv rightv))
(setf rightv (char-equal side #\R))
(setf leftv (char-equal side #\L))
(setf info 0)
(cond
((and (not (char-equal job #\N))
(not (char-equal job #\P))
(not (char-equal job #\S))
(not (char-equal job #\B)))
(setf info -1))
((and (not rightv) (not leftv))
(setf info -2))
((<n0)
(setf info -3))
((or (< ilo 1)
(> ilo
(max (the fixnum 1) (the fixnum n))))
(setf info -4))

((or
(< ihi (min (the fixnum ilo) (the fixnum n)))
(> ihi n))

(setf info -5))

((<m 0)

(setf info -7))
((< 1dv (max (the fixnum 1) (the fixnum n)))
(setf info -9)))

(cond
((/= info 0)
(error

" %% On entry to “a parameter number “a had an illegal value~™%"
"DGEBAK" (f2cl-1lib:int-sub info))
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(go end_label)))
(if (= n 0) (go end_label))
(if (= m 0) (go end_label))
(if (char-equal job #\N) (go end_label))
(if (= ilo ihi) (go label30))
(cond
((or (char-equal job #\S) (char-equal job #\B))
(cond
(rightv
(f2cl-lib:fdo (i ilo (f2cl-lib:int-add i 1))
((> i ihi) nil)
(tagbody
(setf s
(f2cl-1ib:fref scale-Ydata%
(1)
(@ =)
scale-Y%offset?))
(dscal m s
(f2cl-lib:array-slice v double-float (i 1) ((1 1ldv) (1 %)))
1dv)))))
(cond
(leftv
(f2c1-1lib:fdo (i ilo (f2cl-lib:int-add i 1))
((> i ihi) nil)
(tagbody
(setf s
(/ one
(f2cl-1lib:fref scale-%datal
(i)
((1 %))
scale-%offset’)))
(dscal m s
(f2cl-lib:array-slice v double-float (i 1) ((1 1ldv) (1 *)))

1av))N))
label30

(cond
((or (char-equal job #\P) (char-equal job #\B))
(cond
(rightv
(f2cl-1ib:fdo (ii 1 (f2cl-lib:int-add ii 1))
((> ii n) nil)
(tagbody
(setf i ii)
(if (and (>= i ilo) (<= i ihi)) (go label40))
(if (< i ilo) (setf i (f2cl-lib:int-sub ilo ii)))
(setf k
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(f2cl-1ib:int
(f2cl-1ib:fref scale-%datal
(1)
(1 %))
scale-%offset’)))
(if (= k i) (go label40))
(dswap m
(f2cl-lib:array-slice v double-float (i 1) ((1 1ldv) (1 *)))
1dv
(f2cl-lib:array-slice v double-float (k 1) ((1 1dv) (1 *)))
1dv)
label40))))
(cond
(leftv
(f2cl1-1ib:fdo (ii 1 (f2cl-lib:int-add ii 1))
((> ii n) nil)
(tagbody
(setf i ii)
(if (and (>= i ilo) (<= i ihi)) (go label’0))
(if (< i ilo) (setf i (f2cl-lib:int-sub ilo ii)))
(setf k
(f2cl-1ib:int
(f2cl-1ib:fref scale-Ydatal,
(1)
((1 %))
scale-Joffset%)))
(if (= k i) (go label50))
(dswap m
(f2cl-lib:array-slice v double-float (i 1) ((1 1ldv) (1 %)))
1ldv
(f2cl-lib:array-slice v double-float (k 1) ((1 1dv) (1 *)))
1dv)
label50))))))
end_label

(return (values nil nil nil nil nil nil nil nil nil info))))))
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7.5 dgebal LAPACK

(dgebal.input)=
)set break resume
)sys rm -f dgebal.output
)spool dgebal.output
)set message test on
)set message auto off
)clear all

) spool
)1lisp (bye)
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(dgebal.help)=

dgebal examples

Man Page Details

NAME
DGEBAL - a general real matrix A
SYNOPSIS
SUBROUTINE DGEBAL( JOB, N, A, LDA, ILO, IHI, SCALE, INFO )
CHARACTER JOB
INTEGER IHI, ILO, INFO, LDA, N
DOUBLE PRECISION A( LDA, * ), SCALE( * )
PURPOSE
DGEBAL balances a general real matrix A. This involves, first, permut-
ing A by a similarity transformation to isolate eigenvalues in the
first 1 to ILO-1 and last IHI+1 to N elements on the diagonal; and sec-
ond, applying a diagonal similarity transformation to rows and columns
IL0 to IHI to make the rows and columns as close in norm as possible.
Both steps are optional.
Balancing may reduce the l-norm of the matrix, and improve the accuracy
of the computed eigenvalues and/or eigenvectors.
ARGUMENTS

JOB (input) CHARACTER*1
Specifies the operations to be performed on A:
= ’N’: none: simply set ILO = 1, IHI = N, SCALE(I) = 1.0 for

i=1,...,N; = ’P’: permute only;
= ’S’: scale only;
= ’B’: both permute and scale.

N (input) INTEGER

The order of the matrix A. N >= 0.

A (input/output) DOUBLE PRECISION array, dimension (LDA,N)
On entry, the input matrix A. On exit, A 1is overwritten by
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the balanced matrix. If JOB = ’N’, A is not referenced. See
Further Details. LDA (input) INTEGER The leading dimension
of the array A. LDA >= max(1,N).

I1L0 (output) INTEGER
IHI (output) INTEGER ILO and IHI are set to integers such
that on exit A(i,j) =0 if i > jand j= 1,...,IL0-1 or I =
IHI+1,...,N. If JOB = ’°N’ or ’S’, ILO = 1 and IHI = N.

SCALE  (output) DOUBLE PRECISION array, dimension (N)
Details of the permutations and scaling factors applied to A.
If P(j) is the index of the row and column interchanged with
row and column j and D(j) is the scaling factor applied to row

and column j, then SCALE(j) = P(j) for j = 1,...,IL0-1 =
D(j) for j = ILO,...,IHI = P(j) for j = IHI+1,...,N. The
order in which the interchanges are made is N to IHI+1, then 1
to ILO-1.

INFO (output) INTEGER
= 0: successful exit.
< 0: 1if INFO = -i, the i-th argument had an illegal value.

FURTHER DETAILS
The permutations consist of row and column interchanges which put the
matrix in the form

(TL X Y )
PAP=(C O B Z )
(0 0 T2)

where T1 and T2 are upper triangular matrices whose eigenvalues 1lie
along the diagonal. The column indices ILO and IHI mark the starting
and ending columns of the submatrix B. Balancing consists of applying a
diagonal similarity transformation inv(D) * B * D to make the 1-norms
of each row of B and its corresponding column nearly equal. The output
matrix is

(T1 X*D Y )
( 0 inv(D)*Bx*D inv(D)*Z ).
(o 0 T2 )

Information about the permutations P and the diagonal matrix D is
returned in the vector SCALE.

This subroutine is based on the EISPACK routine BALANC.
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(LAPACK dgebal)=
(let* ((zero 0.0) (ome 1.0) (sclfac 8.0) (factor 0.95))
(declare (type (double-float 0.0 0.0) zero)
(type (double-float 1.0 1.0) one)
(type (double-float 8.0 8.0) sclfac)
(type (double-float 0.95 0.95) factor))
(defun dgebal (job n a 1da ilo ihi scale info)
(declare (type (simple-array double-float (%)) scale a)
(type fixnum info ihi ilo lda n)
(type character job))
(f2cl-lib:with-multi-array-data
((job character job-%data) job-Y%offset?)
(a double-float a-%datal, a-%offset’)
(scale double-float scale-Ydataj), scale-joffset%))
(prog ((c 0.0) (ca 0.0) (f 0.0) (g 0.0) (r 0.0) (ra 0.0) (s 0.0)
(sfmaxl 0.0) (sfmax2 0.0) (sfminl 0.0) (sfmin2 0.0) (i 0) (ica 0)
(iexc 0) (ira 0) (j 0) (k 0) (1 0) (m O0) (moconv nil))
(declare (type (double-float) ¢ ca f g r ra s sfmaxl sfmax2 sfminl
sfmin2)
(type fixnum i ica iexc ira j k 1 m)
(type (member t nil) noconv))
(setf info 0)
(cond
((and (not (char-equal job #\N))
(not (char-equal job #\P))
(not (char-equal job #\S))
(not (char-equal job #\B)))
(setf info -1))
((<n0)
(setf info -2))
((< lda (max (the fixnum 1) (the fixnum n)))
(setf info -4)))
(cond
((/= info 0)
(error
" ** On entry to ~a parameter number ~a had an illegal value~™}"
"DGEBAL" (f2cl-1ib:int-sub info))
(go end_label)))
(setf k 1)
(setf 1 n)
(if (= n 0) (go label210))
(cond
((char-equal job #\N)
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
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(setf (f2cl-lib:fref scale-Ydatal, (i) ((1 *)) scale-Y%offset)
one)))
(go 1label210)))
(if (char-equal job #\S) (go labell20))
(go labelb0)
label20
(setf (f2cl-lib:fref scale-%data), (m) ((1 *)) scale-%offset’)
(coerce (the fixnum j) ’double-float))
(if (= j m) (go label30))
(dswap 1 (f2cl-lib:array-slice a double-float (1 j) ((1 1da) (1 %*))) 1
(f2cl-lib:array-slice a double-float (1 m) ((1 1da) (1 *))) 1)
(dswap (f2cl-1lib:int-add (f2cl-lib:int-sub n k) 1)
(f2cl-lib:array-slice a double-float (j k) ((1 1lda) (1 %))) 1lda
(f2cl-lib:array-slice a double-float (m k) ((1 1da) (1 *))) lda)
label30
(f2cl-1lib:computed-goto (label40 label80) iexc)
label40
(if (=1 1) (go label210))
(setf 1 (£f2cl-lib:int-sub 1 1))
labelb0
(f2cl-1lib:fdo (j 1 (f2cl-lib:int-add j (£2cl-1ib:int-sub 1)))
(> j 1) nil)
(tagbody
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((>1i 1) nil)
(tagbody
(if (=i j) (go label60))
(if
(/= (f2cl-lib:fref a-Ydata’% (j i) ((1 1da) (1 %)) a-Y%offset)
zero)
(go label70))
label60))
(setf m 1)
(setf iexc 1)
(go label20)
label70))
(go 1abel90)
label80
(setf k (f2cl-1ib:int-add k 1))
label90
(f2cl-lib:fdo (j k (f2cl-lib:int-add j 1))
(> j 1) nil)
(tagbody
(f2cl-1lib:fdo (i k (f2cl-lib:int-add i 1))
((> i 1) nil)
(tagbody
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(if (=i j) (go 1labell00))

(if
(/= (f2cl-lib:fref a-%data% (i j) ((1 lda) (1 *)) a-offset’)
zero)
(go labell10))
label100))
(setf m k)
(setf iexc 2)
(go label20)
label110))
label120

(£2cl-1lib:fdo (i k (f2cl-lib:int-add i 1))
((> i 1) nil)
(tagbody
(setf (f2cl-lib:fref scale-%data) (i) ((1 *)) scale-%offset)) omne)))
(if (char-equal job #\P) (go label210))
(setf sfminl (/ (dlamch "S") (dlamch "P")))
(setf sfmaxl (/ one sfminl))
(setf sfmin2 (* sfminl sclfac))
(setf sfmax2 (/ one sfmin2))
label140
(setf noconv nil)
(£2cl-1lib:fdo (i k (f2cl-lib:int-add i 1))
((> i 1) nil)
(tagbody
(setf c zero)
(setf r zero)
(f2cl-1lib:fdo (j k (f2cl-lib:int-add j 1))
((> j 1) nil)
(tagbody
(if (= j i) (go labell50))
(setf c
+c
(abs
(f2cl-1ib:fref a-%dataj,
(j 1)
((1 1da) (1 *))
a-%offset%))))
(setf r
(+r
(abs
(f2cl-1ib:fref a-%dataj,
(i j)
((1 1da) (1 %))
a-Y%offset))))
label150))
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labell60

labell70

label180

(setf

(setf

(setf

(setf

ica
(idamax 1
(f2cl-lib:array-slice a
double-float
(1 1)
((1 1da) (1 %))

1))
ca
(abs
(f2cl-1ib:fref a-Ydata
(ica 1)
((1 1da) (1 *))
a-hoffseti)))
ira

(idamax (f2cl-lib:int-add (f2cl-lib:int-sub n k) 1)
(f2cl-lib:array-slice a

double-float

Gk

((1 1da) (1 %))

lda))
ra
(abs
(f2cl-1ib:fref a-Y%data
(i
(f2cl-1ib:int-sub (f2cl-lib:int-add ira k)

1))
((1 1da) (1 %))
a-Y%offset%)))

(if (or (= ¢ zero) (= r zero)) (go 1label200))

(setf
(setf
(setf

g (/ r sclfac))
f one)
s (+ cr))

(if (or (>= c g) (>= (max f c ca) sfmax2) (<= (min r g ra) sfmin2))
(go labell70))

(setf
(setf
(setf
(setf
(setf
(setf

f (x f sclfac))
¢ (x ¢ sclfac))
ca (x ca sclfac))
r (/ r sclfac))
g (/ g sclfac))
ra (/ ra sclfac))

(go labell60)

(setf

g (/ c sclfac))

(if (or (< g r) (>= (max r ra) sfmax2) (<= (min f c g ca) sfmin2))
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label190

1label200))
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(go labell90))
(setf £ (/ f sclfac))
(setf ¢ (/ ¢ sclfac))
(setf g (/ g sclfac))
(setf ca (/ ca sclfac))
(setf r (* r sclfac))
(setf ra (x ra sclfac))
(go 1labell80)

(if (>= (+ ¢ r) (* factor s)) (go label200))
(cond
((and (< f one) (< (f2cl-lib:fref scale (i) ((1 *))) one))
(if
(<=
(x £ (f2cl-lib:fref scale-data% (i) ((1 *)) scale-%offset®))
sfminl)
(go label200))))
(cond
((and (> f one) (> (f2cl-lib:fref scale (i) ((1 *))) one))
(if
(>= (f2cl-lib:fref scale-Ydatal, (i) ((1 *)) scale-%offset’)
(/ sfmaxl £f))
(go 1abel200))))
(setf g (/ one £))
(setf (f2cl-lib:fref scale-%data’), (i) ((1 *)) scale-Joffset¥)
(* (f2cl-1lib:fref scale-%data) (i) ((1 *)) scale-Yoffset%)
£))
(setf noconv t)
(dscal (f2cl-lib:int-add (f2cl-lib:int-sub n k) 1) g
(f2cl-lib:array-slice a double-float (i k) ((1 1da) (1 *))) 1lda)
(dscal 1 f
(f2cl-lib:array-slice a double-float (1 i) ((1 1da) (1 *))) 1)

(if noconv (go labell40))

label210

(setf ilo k)
(setf ihi 1)

end_label

(return (values nil nil nil nil ilo ihi nil info))))))
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7.6 dgebd2 LAPACK

(dgebd2.input)=
)set break resume
)sys rm -f dgebd2.output
)spool dgebd2.output
)set message test on
)set message auto off
)clear all

) spool
)lisp (bye)
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(dgebd2.help)=

CHAPTER 7. LAPACK

dgebd2 examples

Man Page Details

NAME

DGEBD2

- a real general m by n matrix A to upper or lower bidiagonal

form B by an orthogonal transformation

SYNOPSIS

SUBROUTINE DGEBD2( M, N, A, LDA, D, E, TAUQ, TAUP, WORK, INFO )

PURPOSE

INTEGER INFO, LDA, M, N

DOUBLE PRECISION A(C LDA, * ), D( *x ), EC * ), TAUP( x* ),

TAUQ( * ), WORK( * )

DGEBD2 reduces a real general m by n matrix A to upper or lower bidiag-
onal form B by an orthogonal transformation: Q’ * A * P = B.

If m >= n, B is upper bidiagonal; if m < n, B is lower bidiagonal.

ARGUMENTS
M

(input) INTEGER
The number of rows in the matrix A. M >= 0.

(input) INTEGER
The number of columns in the matrix A. N >= 0.

(input/output) DOUBLE PRECISION array, dimension (LDA,N)

On entry, the m by n general matrix to be reduced. On exit, if
m >= n, the diagonal and the first superdiagonal are overwrit-
ten with the upper bidiagonal matrix B; the elements below the
diagonal, with the array TAUQ, represent the orthogonal matrix
Q as a product of elementary reflectors, and the elements above
the first superdiagonal, with the array TAUP, represent the
orthogonal matrix P as a product of elementary reflectors; if m
< n, the diagonal and the first subdiagonal are overwritten
with the lower bidiagonal matrix B; the elements below the
first subdiagonal, with the array TAUQ, represent the orthogo-
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nal matrix Q as a product of elementary reflectors, and the
elements above the diagonal, with the array TAUP, represent the
orthogonal matrix P as a product of elementary reflectors. See
Further Details. LDA (input) INTEGER The leading dimension
of the array A. LDA >= max(1,M).

D (output) DOUBLE PRECISION array, dimension (min(M,N))
The diagonal elements of the bidiagonal matrix B: D(i) =
A(i,1).

E (output) DOUBLE PRECISION array, dimension (min(M,N)-1)
The off-diagonal elements of the bidiagonal matrix B: if m >=
n, E(Q) = A(i,i+1) for i = 1,2,...,n-1; if m < n, E@{) =
A(i+1,i) for i = 1,2,...,m-1.

TAUQ (output) DOUBLE PRECISION array dimension (min(M,N))
The scalar factors of the elementary reflectors which represent
the orthogonal matrix Q. See Further Details. TAUP (output)
DOUBLE PRECISION array, dimension (min(M,N)) The scalar factors
of the elementary reflectors which represent the orthogonal
matrix P. See Further Details. WORK (workspace) DOUBLE PRE-
CISION array, dimension (max(M,N))

INFO (output) INTEGER
= 0: successful exit.
< 0: if INFO = -i, the i-th argument had an illegal value.

FURTHER DETAILS
The matrices Q and P are represented as products of elementary reflec-

tors:
If m >=n,
Q = H({) H(2) . . . Hn) and P =G(1) G(2) . . . G(n-1)

Each H(i) and G(i) has the form:

H(i) = I - tauq * v * v’ and G(i) = I - taup * u * u’
where tauq and taup are real scalars, and v and u are real vectors;
v(1:i-1) =0, v(i) =1, and v(i+1:m) is stored on exit in A(i+l:m,i);
u(l:i) = 0, u(i+1) =1, and u(i+2:n) is stored on exit in A(i,i+2:n);

tauq is stored in TAUQ(i) and taup in TAUP(i).

If m < n,
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Q = H(1) H(2) . . . H(m-1) and P
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G(1) G(2) . . . G

Each H(i) and G(i) has the form:

H(i)

=1 - taug * v * v’ and G(i)

I - taup * u * u’

where tauq and taup are real scalars, and v and u are real vectors;

v(1l:1i)

0, v(i+1) =1, and v(i+2:m) is stored on exit in A(i+2:m,i);

u(l:i-1) = 0, u(i) =1, and u(i+1:n) is stored on exit in A(i,i+1:n);
tauq is stored in TAUQ(i) and taup in TAUP(i).

The contents of A on exit are illustrated by the following examples:

m =6 and n

d

vl
vl
vl
vl
vl

A AN NN~

where

e
d
v2
v2
v2
v2

d and

5

ul
e
d
v3
v3
v3

(m > n): m=5andn=6 (m< n):

ul ul ) ( ul ul ul ul ul)
u2 u2 ) (e d w2 u2 u2 u2)
e u3) (vl e d u3 u3 u3d)
d e ) (vl v2 e d ud ud)
vd 4 ) ( vi v2 v3 e d ub)
v4d v5 )

e denote diagonal and off-diagonal elements of B, vi

denotes an element of the vector defining H(i), and ui an element of
the vector defining G(i).



7.6. DGEBD2 LAPACK 773

(LAPACK dgebd2)=
(let* ((zero 0.0) (one 1.0))
(declare (type (double-float 0.0 0.0) zero)
(type (double-float 1.0 1.0) omne))
(defun dgebd2 (m n a lda d e tauq taup work info)
(declare (type (simple-array double-float (*)) work taup tauq e d a)
(type fixnum info lda n m))
(f2cl-lib:with-multi-array-data
((a double-float a-Ydata}% a-%offset’,)
(d double-float d-Y%datal, d-%offseti)
(e double-float e-Ydatal, e-%offseti)
(tauq double-float tauq-%datal, tauq-%offset)
(taup double-float taup-%datal, taup-%offset?)
(work double-float work-Y%data), work-j%offset%))
(prog ((i 0))
(declare (type fixnum i))
(setf info 0)
(cond
((<m 0)
(setf info -1))
((<n 0)
(setf info -2))
((< 1da (max (the fixnum 1) (the fixnum m)))
(setf info -4)))
(cond
((< info 0)
(error
" %+ On entry to “a parameter number ~“a had an illegal value™}"
"DGEBD2" (f2cl-1lib:int-sub info))
(go end_label)))
(cond
((>=m n)
(f2cl-1ib:fdo (i 1 (£f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(multiple-value-bind (var-0 var-1 var-2 var-3 var-4)
(dlarfg (f2cl-lib:int-add (f2cl-lib:int-sub m i) 1)
(f2cl-lib:fref a-Jdata)k (i i) ((1 lda) (1 *)) a-%offsetl)
(f2cl-lib:array-slice a
double-float
((min (f2cl-lib:int-add i 1) m) i)
((1 1da) (1 %)))
1 (f2cl-lib:fref taug-data’% (i) ((1 *)) tauq-%offset%))
(declare (ignore var-0 var-2 var-3))
(setf (f2cl-lib:fref a-Ydatay
(1 1)
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((1 1da) (1 %))
a-Y%offset’)
var-1)
(setf (f2cl-lib:fref tauqg-%data), (i) ((1 *)) tauq-’offset’)
var-4))
(setf (f2cl-lib:fref d-Jdata)k% (i) ((1 %)) d-Y%offset’)
(f2cl-1lib:fref a-Ydatal,
(i 1)
((1 1da) (1 *))
a-%offset%))
(setf (f2cl-lib:fref a-Ydata)k% (i i) ((1 1da) (1 *)) a-Joffset%)
one)
(dlarf "Left" (f2cl-lib:int-add (f2cl-lib:int-sub m i) 1)
(f2cl-1ib:int-sub n i)
(f2cl-lib:array-slice a double-float (i i) ((1 1da) (1 *))) 1
(f2cl-1lib:fref tauq-%datal, (i) ((1 *)) tauq-loffsetl)
(f2cl-lib:array-slice a
double-float
(i (f2cl-1lib:int-add i 1))
((1 1da) (1 %))
1da work)
(setf (f2cl-lib:fref a-Ydata)k% (i i) ((1 1da) (1 *)) a-Joffset%)
(f2c1-1ib:fref d-%datalk (i) ((1 *)) d-%offseth))
(cond
(< in)
(multiple-value-bind (var-0 var-1 var-2 var-3 var-4)
(dlarfg (f2cl-lib:int-sub n i)
(f2cl-1ib:fref a-dataj,
(i (f2cl-lib:int-add i 1))
((1 1da) (1 %))
a-Y%offset%)
(f2cl-lib:array-slice a
double-float
(i
(min
(the fixnum
(f2cl-1ib:int-add i 2))
(the fixnum n)))
((1 1da) (1 %)))
1lda
(f2cl-lib:fref taup-Y%data), (i) ((1 *)) taup-ioffsetl))
(declare (ignore var-0 var-2 var-3))
(setf (f2cl-lib:fref a-Ydata}
(i (f2cl-1ib:int-add i 1))
((1 1da) (1 *))
a-Y%offsetl)



7.6. DGEBD2 LAPACK 775

var-1)
(setf (f2cl-lib:fref taup-%data¥% (i) ((1 *)) taup-loffset’)
var-4))
(setf (f2cl-lib:fref e-Jdata) (i) ((1 %)) e-Yoffset))
(f2cl-1lib:fref a-Ydatal
(i (£f2cl-lib:int-add i 1))
((1 1da) (1 *))
a-jhoffset))
(setf (f2cl-lib:fref a-Ydatal
(i (f2cl-lib:int-add i 1))
((1 1da) (1 %))
a-joffsetl)
one)
(dlarf "Right" (f2cl-1lib:int-sub m i) (f2cl-lib:int-sub n i)
(f2cl-lib:array-slice a
double-float
(i (£f2cl-lib:int-add i 1))
((1 1da) (1 %))
lda (f2cl-lib:fref taup-Y%data), (i) ((1 *)) taup-offsetl)
(f2cl-lib:array-slice a
double-float
((+ 1 1) (£f2cl-lib:int-add i 1))
((1 1da) (1 %)))
lda work)

(setf (f2cl-lib:fref a-jdata¥
(i (f2cl-1lib:int-add i 1))
((1 1da) (1 %))
a-Y%offset)
(f2cl-1ib:fref e-Ydata¥% (i) ((1 *)) e-Yoffset%)))
(t
(setf (f2cl-lib:fref taup-‘data’k (i) ((1 *)) taup-Y%offset’)
zero))))))
(t
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i m) nil)
(tagbody
(multiple-value-bind (var-0 var-1 var-2 var-3 var-4)

(dlarfg (f2cl-lib:int-add (f2cl-1lib:int-sub n i) 1)
(f2cl-1ib:fref a-Ydatal (i i) ((1 1da) (1 *)) a-Yoffset%)
(f2cl-lib:array-slice a

double-float
(i
(min
(the fixnum
(f2cl-1ib:int-add i 1))
(the fixnum n)))
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((1 1da) (1 %)))
lda (f2cl-lib:fref taup-%datal, (1) ((1 *)) taup-offsetl))
(declare (ignore var-0 var-2 var-3))
(setf (f2cl-lib:fref a-Y%datal
(11
((1 1da) (1 *))
a-Yoffsetl)
var-1)
(setf (f2cl-lib:fref taup-Y%data), (i) ((1 *)) taup-offset’,)
var-4))
(setf (f2cl-lib:fref d-Ydata), (i) ((1 %)) d-Yoffsetl)
(f2cl-lib:fref a-Ydatal,
i i)
((1 1da) (1 %))
a-joffset®))
(setf (f2cl-lib:fref a-Ydata) (i i) ((1 1lda) (1 *)) a-offsetl)
one)
(dlarf "Right" (f2cl-1lib:int-sub m i)
(f2cl-1ib:int-add (f2cl-lib:int-sub n i) 1)
(f2cl-lib:array-slice a double-float (i i) ((1 1lda) (1 *))) 1lda
(f2cl-1lib:fref taup-%datal, (i) ((1 *)) taup-loffsetl)
(f2cl-lib:array-slice a
double-float
((min (f2cl-1lib:int-add i 1) m) i)
((1 1da) (1 %))
lda work)
(setf (f2cl-lib:fref a-Ydata) (i i) ((1 1lda) (1 *)) a-offsetl)
(f2cl-lib:fref d-%datal (i) ((1 *)) d-loffset%))
(cond
((<im
(multiple-value-bind (var-0 var-1 var-2 var-3 var-4)
(dlarfg (f2cl-lib:int-sub m i)
(f2cl-lib:fref a-%datal,
((f2cl-1ib:int-add i 1) i)
((1 1da) (1 %))
a-joffset’)
(f2cl-lib:array-slice a
double-float
((min (f2cl-lib:int-add i 2) m) i)
((1 1da) (1 %))
1 (f2cl-1ib:fref tauq-datal (i) ((1 *)) tauqg-%offset%))
(declare (ignore var-0 var-2 var-3))
(setf (f2cl-lib:fref a-Ydatal
((f2cl-1lib:int-add i 1) i)
((1 1da) (1 %))
a-Yoffseth)
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var-1)
(setf (f2cl-lib:fref taug-%data% (i) ((1 *)) tauq-loffset’)
var-4))
(setf (f2cl-lib:fref e-jdata¥% (i) ((1 *)) e-Y%offset})
(f2cl-1ib:fref a-Ydata
((f2cl-1ib:int-add i 1) i)
((1 1da) (1 %))
a-hoffset%))
(setf (f2cl-lib:fref a-jdata¥
((f2cl-1ib:int-add i 1) i)
((1 1da) (1 %))
a-%offset)
one)
(dlarf "Left" (f2cl-lib:int-sub m i) (f2cl-lib:int-sub n i)
(f2cl-lib:array-slice a
double-float
((+4i1) i)
((1 1da) (1 %))
1 (f2cl-lib:fref taug-ldata) (i) ((1 *)) tauq-%offset’,)
(f2cl-lib:array-slice a
double-float
((+ 1 1) (f2cl-lib:int-add i 1))
((1 1da) (1 %))
1da work)
(setf (f2cl-lib:fref a-jdata¥
((f2cl-1ib:int-add i 1) i)
((1 1da) (1 %))
a-Y%offset)
(f2cl-1ib:fref e-Ydata¥% (i) ((1 *)) e-Yoffset%)))
(t
(setf (f2cl-lib:fref taug-‘data’k (i) ((1 *)) tauq-Y%offset’)
zero)))))))
end_label
(return (values nil nil nil nil nil nil nil nil nil info))))))
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7.7 dgebrd LAPACK

(dgebrd.input)=
)set break resume
)sys rm -f dgebrd.output
)spool dgebrd.output
)set message test on
)set message auto off
Jclear all

) spool
)lisp (bye)
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(dgebrd.help)=

dgebrd examples

Man Page Details

NAME
DGEBRD - a general real M-by-N matrix A to upper or lower bidiagonal
form B by an orthogonal transformation
SYNOPSIS
SUBROUTINE DGEBRD( M, N, A, LDA, D, E, TAUQ, TAUP, WORK, LWORK, INFO )
INTEGER INFO, LDA, LWORK, M, N
DOUBLE PRECISION A( LDA, * ), D( * ), EC * ), TAUP( * ),
TAUQ( * ), WORK( * )
PURPOSE
DGEBRD reduces a general real M-by-N matrix A to upper or lower bidiag-
onal form B by an orthogonal transformation: Q**T * A * P = B.
If m >= n, B is upper bidiagonal; if m < n, B is lower bidiagonal.
ARGUMENTS

M (input) INTEGER
The number of rows in the matrix A. M >= 0.

N (input) INTEGER
The number of columns in the matrix A. N >= 0.

A (input/output) DOUBLE PRECISION array, dimension (LDA,N)
On entry, the M-by-N general matrix to be reduced. On exit, if
m >= n, the diagonal and the first superdiagonal are overwrit-
ten with the upper bidiagonal matrix B; the elements below the
diagonal, with the array TAUQ, represent the orthogonal matrix
Q as a product of elementary reflectors, and the elements above
the first superdiagonal, with the array TAUP, represent the
orthogonal matrix P as a product of elementary reflectors; if m
< n, the diagonal and the first subdiagonal are overwritten
with the lower bidiagonal matrix B; the elements below the
first subdiagonal, with the array TAUQ, represent the orthogo-
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TAUQ

LWORK

INFO

FURTHER DETAILS
The matr
tors:

If m >=

Q=H

CHAPTER 7. LAPACK

nal matrix Q as a product of elementary reflectors, and the
elements above the diagonal, with the array TAUP, represent the
orthogonal matrix P as a product of elementary reflectors. See
Further Details. LDA (input) INTEGER The leading dimension
of the array A. LDA >= max(1,M).

(output) DOUBLE PRECISION array, dimension (min(M,N))
The diagonal elements of the bidiagonal matrix B: D(i) =
A(i,1).

(output) DOUBLE PRECISION array, dimension (min(M,N)-1)

The off-diagonal elements of the bidiagonal matrix B: if m >=
n, E(i) = A(i,i+1) for i = 1,2,...,n-1; if m < n, E() =
A(i+1,i) for i = 1,2,...,m-1.

(output) DOUBLE PRECISION array dimension (min(M,N))

The scalar factors of the elementary reflectors which represent
the orthogonal matrix Q. See Further Details. TAUP (output)
DOUBLE PRECISION array, dimension (min(M,N)) The scalar factors
of the elementary reflectors which represent the orthogonal
matrix P. See Further Details. WORK (workspace/output) DOU-
BLE PRECISION array, dimension (MAX(1,LWORK)) On exit, if INFO
= 0, WORK(1) returns the optimal LWORK.

(input) INTEGER

The 1length of the array WORK. LWORK >= max(1,M,N). For opti-
mum performance LWORK >= (M+N)*NB, where NB is the optimal
blocksize.

If LWORK = -1, then a workspace query is assumed; the routine
only calculates the optimal size of the WORK array, returns
this value as the first entry of the WORK array, and no error
message related to LWORK is issued by XERBLA.

(output) INTEGER

= 0: successful exit
< 0: if INFO = -i, the i-th argument had an illegal value.

ices Q and P are represented as products of elementary reflec-

n,

(1) H(2) . . . H(n) and P = G(1) G(2) . . . G(n-1)
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Each H(i) and G(i) has the form:

H(i) = I - taug * v * v’ and G(i) = I - taup * u * w’
where tauq and taup are real scalars, and v and u are real vectors;
v(1:i-1) = 0, v(i) =1, and v(i+1:m) is stored on exit in A(i+1:m,i);
u(l:i) = 0, u(i+1) =1, and u(i+2:n) is stored on exit in A(i,i+2:n);

tauq is stored in TAUQ(i) and taup in TAUP(i).

If m < n,

Q = H(1) H(2) . . . H(m-1) and P =G(1) G(2) . . . G(m)

Each H(i) and G(i) has the form:

H(i) = I - tauq * v * v’ and G(i) = I - taup * u * u’

where tauq and taup are real scalars, and v and u are real vectors;
v(1l:i1) = 0, v(i+1) =1, and v(i+2:m) is stored on exit in A(i+2:m,i);
u(l:i-1) = 0, u(i) =1, and u(i+1:n) is stored on exit in A(i,i+1:n);
tauq is stored in TAUQ(i) and taup in TAUP(i).

The contents of A on exit are illustrated by the following examples:

m=6andn=5 (m>n): m=5andn=6 (m< n):
(d e ul ul ul) (' d wul ul ul ul wul)
(vi d e u2 u2) (e d w2 u2 u2 u2)
( vi v2 4 e u3) ( vi e 4 u3 u3 u3d)
(vl v2 v3 4 e ) ( vi v2 e d ud ud)
( vl v2 v3 v4 4 ) ( vi v2 v3 e d ub)
( vi v2 v3 v4 vh)

where d and e denote diagonal and off-diagonal elements of B, vi
denotes an element of the vector defining H(i), and ui an element of
the vector defining G(i).
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(LAPACK dgebrd)=
(let* ((one 1.0))
(declare (type (double-float 1.0 1.0) one))
(defun dgebrd (m n a lda d e tauq taup work lwork info)
(declare (type (simple-array double-float (*)) work taup tauq e d a)
(type fixnum info lwork lda n m))
(f2cl-lib:with-multi-array-data
((a double-float a-Ydata% a-l%offset’,)
(d double-float d-%datal, d-%offset’)
(e double-float e-%dataj, e-%offset)
(tauq double-float tauq-%datal, tauq-%offset)
(taup double-float taup-%datal, taup-%offset)
(work double-float work-%datal, work-%offset%))
(prog ((ws 0.0) (i 0) (iinfo 0) (j 0) (ldwrkx 0) (ldwrky 0) (lwkopt 0)
(minmn 0) (nb 0) (nbmin 0) (nx 0) (lquery nil))
(declare (type (double-float) ws)
(type fixnum i iinfo j ldwrkx ldwrky lwkopt minmn
nb nbmin nx)
(type (member t nil) lquery))
(setf info 0)
(setf nb
(max (the fixnum 1)
(the fixnum
(ilaenv 1 "DGEBRD" " " m n -1 -1))))
(setf lwkopt (f2cl-lib:int-mul (f2cl-lib:int-add m n) nb))
(setf (f2cl-lib:fref work-Y%data¥% (1) ((1 *)) work-%offset’)
(coerce (realpart lwkopt) ’double-float))
(setf lquery (coerce (= lwork -1) ’(member t nil)))
(cond
((<m 0)
(setf info -1))
((<n 0)
(setf info -2))
((< 1da (max (the fixnum 1) (the fixnum m)))
(setf info -4))
((and
(< lwork
(max (the fixnum 1)
(the fixnum m)
(the fixnum n)))
(not lquery))
(setf info -10)))
(cond
((< info 0)
(error
" *x On entry to “a parameter number “a had an illegal value~%"
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"DGEBRD" (f2cl-lib:int-sub info))
(go end_label))
(1query
(go end_label)))
(setf minmn (min (the fixnum m) (the fixnum n)))
(cond
((= minmn 0)
(setf (f2cl-lib:fref work-%data) (1) ((1 *)) work-Yoffset¥)
(coerce (the fixnum 1) ’double-float))
(go end_label)))
(setf ws
(coerce
(the fixnum
(max (the fixnum m)
(the fixnum n)))
’double-float))
(setf ldwrkx m)
(setf ldwrky n)

(cond
((and (> nb 1) (< nb minmn))
(setf nx
(max (the fixnum nb)
(the fixnum
(ilaenv 3 "DGEBRD" " " m n -1 -1))))
(cond
((< nx minmn)
(setf ws
(coerce
(the fixnum
(f2cl-1ib:int-mul (f2cl-lib:int-add m n) nb))
’double-float))
(cond
((< lwork ws)
(setf nbmin (ilaenv 2 "DGEBRD" " "m n -1 -1))
(cond
((>= 1lwork (f2cl-lib:int-mul (f2cl-lib:int-add m n) nbmin))
(setf nb (the fixnum (truncate lwork (+ m n)))))
(t
(setf nb 1)
(setf nx minmn))))))))
(t

(setf nx minmn)))
(f2cl1-1ib:fdo (i 1 (f2cl-lib:int-add i nb))
((> i (f2cl-lib:int-add minmn (f2cl-1lib:int-sub nx))) nil)
(tagbody
(dlabrd (f2cl-lib:int-add (f2cl-lib:int-sub m i) 1)



784 CHAPTER 7. LAPACK

(f2cl-lib:int-add (f2cl-lib:int-sub n i) 1) nb
(f2cl-lib:array-slice a double-float (i i) ((1 1lda) (1 *))) 1lda
(f2cl-lib:array-slice d double-float (i) ((1 *)))
(f2cl-lib:array-slice e double-float (i) ((1 *)))
(f2cl-lib:array-slice tauq double-float (i) ((1 *)))
(f2cl-lib:array-slice taup double-float (i) ((1 *))) work ldwrkx
(f2cl-lib:array-slice work
double-float
((+ (£2cl-1ib:int-mul ldwrkx nb) 1))
(1 %))
ldwrky)
(dgemm "No transpose" "Transpose"
(f2cl-lib:int-add (£f2cl-lib:int-sub m i nb) 1)
(f2cl-lib:int-add (£f2cl-lib:int-sub n i nb) 1) nb (- one)
(f2cl-lib:array-slice a double-float ((+ i mnb) i) ((1 1lda) (1 *)))
lda
(f2cl-lib:array-slice work
double-float
((+ (£2cl-1ib:int-mul ldwrkx nb) nb 1))
(1 %))
ldwrky one
(f2cl-lib:array-slice a
double-float
((+ i nb) (£2cl-1lib:int-add i nb))
((1 1da) (1 %))
1da)
(dgemm "No transpose" "No transpose"
(f2cl-1lib:int-add (f2cl-lib:int-sub m i nb) 1)
(f2cl-lib:int-add (f2cl-lib:int-sub n i nb) 1) nb (- one)
(f2cl-lib:array-slice work double-float ((+ nb 1)) ((1 *))) ldwrkx
(f2cl-lib:array-slice a
double-float
(i (f2cl-lib:int-add i nb))
((1 1da) (1 *)))
lda one
(f2cl-lib:array-slice a
double-float
((+ i nb) (£f2cl-1lib:int-add i nb))
((1 1da) (1 *)))
1lda)
(cond
((>=m n)
(f2cl-1lib:fdo (j i (f2cl-lib:int-add j 1))
(> ]
(f2cl-1lib:int-add i nb (f2cl-1lib:int-sub 1)))
nil)
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(tagbody
(setf (f2cl-1lib:fref a-Jdatal,
G
((1 1da) (1 *))
a-Yoffseth)
(f2cl-1lib:fref d-%data¥% (j) ((1 *)) d-Yoffset))
(setf (f2cl-lib:fref a-Ydatal,
(j (f2cl-lib:int-add j 1))
((1 1da) (1 *))
a-Yoffset)
(f2cl-lib:fref e-Ydata) (j) ((1 *)) e-%offset’)))))

t
(f2cl-lib:fdo (j i (f2cl-1lib:int-add j 1))
(> ]
(f2cl-lib:int-add i nb (f2cl-lib:int-sub 1)))
nil)
(tagbody
(setf (f2cl-lib:fref a-Ydata’

G
((1 1da) (1 %))
a-%offset’)
(f2cl1-lib:fref d-Ydatal (j) ((1 *)) d-Yoffseth))
(setf (f2cl-lib:fref a-Ydata%
((f2cl-lib:int-add j 1) j)
((1 1da) (1 %))
a-%offset’)
(f2cl-1lib:fref e-%data% (j) ((1 %)) e-%offset’))))))))
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8 var-9)
(dgebd2 (f2cl-1ib:int-add (f2cl-1lib:int-sub m i) 1)
(f2cl-lib:int-add (f2cl-1lib:int-sub n i) 1)
(f2cl-lib:array-slice a double-float (i i) ((1 1da) (1 *))) 1lda
(f2cl-lib:array-slice d double-float (i) ((1 *)))
(f2cl-lib:array-slice e double-float (i) ((1 *)))
(f2cl-lib:array-slice tauq double-float (i) ((1 *)))
(f2cl-lib:array-slice taup double-float (i) ((1 *))) work iinfo)
(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7
var-8))
(setf iinfo var-9))
(setf (f2cl-lib:fref work-Ydata’ (1) ((1 *)) work-%offset?) ws)
end_label
(return (values nil nil nil nil nil nil nil nil nil nil info))))))
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7.8 dgeev LAPACK

(dgeev.input)=
)set break resume
)sys rm -f dgeev.output
)spool dgeev.output
)set message test on
)set message auto off
Jclear all

) spool
)lisp (bye)
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(dgeev.help)=

dgeev examples

Man Page Details

NAME
DGEEV - for an N-by-N real nonsymmetric matrix A, the eigenvalues and,
optionally, the left and/or right eigenvectors

SYNOPSIS
SUBROUTINE DGEEV( JOBVL, JOBVR, N, A, LDA, WR, WI, VL, LDVL, VR, LDVR,
WORK, LWORK, INFO )

CHARACTER JOBVL, JOBVR
INTEGER INFO, LDA, LDVL, LDVR, LWORK, N

DOUBLE PRECISION A( LDA, * ), VL( LDVL, * ), VR(C LDVR, * ),
WI( * ), WORK( * ), WR( * )

PURPOSE
DGEEV computes for an N-by-N real nonsymmetric matrix A, the eigenval-
ues and, optionally, the left and/or right eigenvectors.

The right eigenvector v(j) of A satisfies
A x v(j) = lambda(j) * v(j)
where lambda(j) is its eigenvalue.
The left eigenvector u(j) of A satisfies
u(j)**H * A = lambda(j) * u(j)=**H
where u(j)#**H denotes the conjugate transpose of u(j).

The computed eigenvectors are normalized to have Euclidean norm equal
to 1 and largest component real.

ARGUMENTS
JOBVL (input) CHARACTER*1
= ’N’: left eigenvectors of A are not computed;
’V’: left eigenvectors of A are computed.

JOBVR  (input) CHARACTER*1
= ’N’: right eigenvectors of A are not computed;
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LDA

WR

VL

LDVL

VR

LDVR

WORK
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= ’V’: right eigenvectors of A are computed.

(input) INTEGER
The order of the matrix A. N >= 0.

(input/output) DOUBLE PRECISION array, dimension (LDA,N)
On entry, the N-by-N matrix A. On exit, A has been overwrit-
ten.

(input) INTEGER
The leading dimension of the array A. LDA >= max(1,N).

(output) DOUBLE PRECISION array, dimension (N)

WI (output) DOUBLE PRECISION array, dimension (N) WR and
WI contain the real and imaginary parts, respectively, of the
computed eigenvalues. Complex conjugate pairs of eigenvalues
appear consecutively with the eigenvalue having the positive
imaginary part first.

(output) DOUBLE PRECISION array, dimension (LDVL,N)

If JOBVL = ’V’, the left eigenvectors u(j) are stored one after
another in the columns of VL, in the same order as their eigen-
values. If JOBVL = ’N’, VL is not referenced. If the j-th
eigenvalue is real, then u(j) = VL(:,j), the j-th column of VL.
If the j-th and (j+1)-st eigenvalues form a complex conjugate
pair, then u(j) = VL(:,j) + i*VL(:,j+1) and

u(j+1) = VL(:,j) - ixVL(:,j+1).

(input) INTEGER
The leading dimension of the array VL. LDVL >= 1; if JOBVL =
’V’, LDVL >= N.

(output) DOUBLE PRECISION array, dimension (LDVR,N)

If JOBVR = ’V’, the right eigenvectors v(j) are stored one
after another in the columns of VR, in the same order as their
eigenvalues. If JOBVR = °N’, VR is not referenced. If the j-
th eigenvalue is real, then v(j) = VR(:,j), the j-th column of
VR. If the j-th and (j+1)-st eigenvalues form a complex conju-
gate pair, then v(j) = VR(:,j) + i*VR(:,j+1) and

v(j+1) = VR(:,j) - i*VR(:,j+1).

(input) INTEGER
The leading dimension of the array VR. LDVR >= 1; if JOBVR =
’V’, LDVR >= N.

(workspace/output) DOUBLE PRECISION array, dimension
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(MAX (1,LWORK))

LWORK

INFO

On exit, if INFO = O, WORK(1) returns the optimal LWORK.

(input) INTEGER

The dimension of the array WORK. LWORK >= max(1,3*N), and if
JOBVL = ’V’ or JOBVR = ’V’, LWORK >= 4x*N. For good perfor-
mance, LWORK must generally be larger.

If LWORK = -1, then a workspace query is assumed; the routine
only calculates the optimal size of the WORK array, returns
this value as the first entry of the WORK array, and no error
message related to LWORK is issued by XERBLA.

(output) INTEGER

= 0: successful exit

< 0: 1if INFO = -i, the i-th argument had an illegal value.

> 0: if INFO = i, the QR algorithm failed to compute all the
eigenvalues, and no eigenvectors have been computed; elements
i+1:N of WR and WI contain eigenvalues which have converged.
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(LAPACK dgeev)=
(let* ((zero 0.0) (one 1.0))
(declare (type (double-float 0.0 0.0) zero)
(type (double-float 1.0 1.0) one))
(defun dgeev (jobvl jobvr n a lda wr wi vl ldvl vr ldvr work lwork info)
(declare (type (simple-array double-float (*)) work vr vl wi wr a)
(type fixnum info lwork ldvr 1ldvl lda n)
(type character jobvr jobvl))
(f2cl-lib:with-multi-array-data
((jobvl character jobvl-Ydatal, jobvl-Y%offset?)
(jobvr character jobvr-idata), jobvr-joffset)
(a double-float a-%dataj, a-hoffseth)
(wr double-float wr-Ydata), wr-joffset%)
(wi double-float wi-Ydata), wi-joffset%)
(vl double-float vl-%dataj, vl-Yoffset’)
(vr double-float vr-dataj, vr-joffset’)
(work double-float work-j%data) work-j%offseth))
(prog ((dum (make-array 1 :element-type ’double-float))
(select (make-array 1 :element-type ’t)) (anrm 0.0) (bignum 0.0)
(cs 0.0) (cscale 0.0) (eps 0.0) (r 0.0) (scl 0.0) (smlnum 0.0)
(sn 0.0) (hswork 0) (i 0) (ibal 0) (ierr 0) (ihi 0) (ilo 0)
(itau 0) (iwrk 0) (k 0) (maxb 0) (maxwrk 0) (minwrk 0) (nout 0)
(side
(make-array ’(1) :element-type ’character :initial-element #\ ))
(lquery nil) (scalea nil) (wantvl nil) (wantvr nil))
(declare (type (simple-array double-float (1)) dum)
(type (simple-array (member t nil) (1)) select)
(type (double-float) anrm bignum cs cscale eps r scl smlnum
sn)
(type fixnum hswork i ibal ierr ihi ilo itau iwrk
k maxb maxwrk minwrk nout)
(type (simple-array character (1)) side)
(type (member t nil) lquery scalea wantvl wantvr))
(setf info 0)
(setf lquery (coerce (= lwork -1) ’(member t nil)))
(setf wantvl (char-equal jobvl #\V))
(setf wantvr (char-equal jobvr #\V))
(cond
((and (not wantvl) (not (char-equal jobvl #\N)))
(setf info -1))
((and (not wantvr) (not (char-equal jobvr #\N)))
(setf info -2))
((<n 0)
(setf info -3))
((< 1da (max (the fixnum 1) (the fixnum n)))
(setf info -5))
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((or (< 1dvl 1) (and wantvl (< 1dvl n)))
(setf info -9))
((or (< 1dvr 1) (and wantvr (< 1dvr n)))
(setf info -11)))
(setf minwrk 1)
(cond
((and (= info 0) (or (>= lwork 1) lquery))
(setf maxwrk
(f2cl-1ib:int-add (f2cl-1lib:int-mul 2 n)
(f2cl1-1ib:int-mul n
(ilaenv 1 "DGEHRD" " " n
1n 0))))
(cond
((and (not wantvl) (not wantvr))
(setf minwrk
(max (the fixnum 1)
(the fixnum (f2cl-lib:int-mul 3 n))))
(setf maxb
(max
(the fixnum
(ilaenv 8 "DHSEQR" "EN" n 1 n -1))
(the fixnum 2)))
(setf k
(min (the fixnum maxb)
(the fixnum n)
(the fixnum
(max (the fixnum 2)
(the fixnum
(ilaenv 4 "DHSEQR" "EN" n 1 n -1))))))
(setf hswork
(max
(the fixnum
(f2cl-1ib:int-mul k (f2cl-lib:int-add k 2)))
(the fixnum (f2cl-lib:int-mul 2 n))))
(setf maxwrk
(max (the fixnum maxwrk)
(the fixnum (f2cl-lib:int-add n 1))
(the fixnum
(f2cl-1ib:int-add n hswork)))))
(t
(setf minwrk
(max (the fixnum 1)
(the fixnum (f2cl-lib:int-mul 4 n))))
(setf maxwrk
(max (the fixnum maxwrk)
(the fixnum
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(f2cl-1ib:int-add (f2cl-lib:int-mul 2 n)
(f2cl1-1ib:int-mul
(f2cl-1ib:int-sub n 1)
(ilaenv 1 "DORGHR" " " n 1 n
-1))))))
(setf maxb
(max
(the fixnum
(ilaenv 8 "DHSEQR" "SV" n 1 n -1))
(the fixnum 2)))
(setf k
(min (the fixnum maxb)
(the fixnum n)
(the fixnum
(max (the fixnum 2)
(the fixnum
(ilaenv 4 "DHSEQR" "SV" n 1 n -1))))))
(setf hswork
(max
(the fixnum
(f2cl-1ib:int-mul k (f2cl-lib:int-add k 2)))
(the fixnum (f2cl-lib:int-mul 2 n))))
(setf maxwrk
(max (the fixnum maxwrk)
(the fixnum (f2cl-lib:int-add n 1))
(the fixnum (f2cl-lib:int-add n hswork))))
(setf maxwrk
(max (the fixnum maxwrk)
(the fixnum (f2cl-lib:int-mul 4 n))))))
(setf (f2cl-lib:fref work-%data), (1) ((1 *)) work-%offset%)
(coerce (the fixnum maxwrk) ’double-float))))
(cond
((and (< lwork minwrk) (not lquery))
(setf info -13)))
(cond
((/= info 0)
(error
" x* On entry to “a parameter number “a had an illegal value™}"
"DGEEV " (f2cl-1ib:int-sub info))
(go end_label))
(1query
(go end_label)))
(if (= n 0) (go end_label))
(setf eps (dlamch "P"))
(setf smlnum (dlamch "S"))
(setf bignum (/ one smlnum))
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(multiple-value-bind (var-0 var-1)
(dlabad smlnum bignum)
(declare (ignore))
(setf smlnum var-0)
(setf bignum var-1))
(setf smlnum (/ (f2cl-lib:fsqrt smlnum) eps))
(setf bignum (/ one smlnum))
(setf anrm (dlange "M" n n a lda dum))
(setf scalea nil)
(cond
((and (> anrm zero) (< anrm smlnum))
(setf scalea t)
(setf cscale smlnum))
((> anrm bignum)
(setf scalea t)
(setf cscale bignum)))
(if scalea
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8 var-9)
(dlascl "G" O O anrm cscale n n a lda ierr)
(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7
var-8))
(setf ierr var-9)))
(setf ibal 1)
(multiple-value-bind (var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7)
(dgebal "B" n a lda ilo ihi
(f2cl-lib:array-slice work double-float (ibal) ((1 *))) ierr)
(declare (ignore var-0 var-1 var-2 var-3 var-6))
(setf ilo var-4)
(setf ihi var-5)
(setf ierr var-7))
(setf itau (f2cl-lib:int-add ibal n))
(setf iwrk (f2cl-lib:int-add itau n))
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8)
(dgehrd n ilo ihi a 1lda
(f2cl-lib:array-slice work double-float (itau) ((1 *)))
(f2cl-lib:array-slice work double-float (iwrk) ((1 *)))
(f2cl-1lib:int-add (f2cl-lib:int-sub lwork iwrk) 1) ierr)
(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7))
(setf ierr var-8))
(cond
(wantvl
(f2cl-1ib:f2cl-set-string side "L" (string 1))
(dlacpy "L" n n a lda vl 1ldvl)
(multiple-value-bind
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(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8)

(dorghr n ilo ihi vl 1dvl
(f2cl-lib:array-slice work double-float (itau) ((1 *)))
(f2cl-lib:array-slice work double-float (iwrk) ((1 *)))
(f2cl-1lib:int-add (f2cl-lib:int-sub lwork iwrk) 1) ierr)

(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7))
(setf ierr var-8))
(setf iwrk itau)
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8 var-9
var-10 var-11 var-12 var-13)

(dhseqr "S" "V" n ilo ihi a lda wr wi vl 1ldvl
(f2cl-lib:array-slice work double-float (iwrk) ((1 *)))
(f2cl-1lib:int-add (f2cl-lib:int-sub lwork iwrk) 1) info)

(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7
var-8 var-9 var-10 var-11 var-12))
(setf info var-13))
(cond
(wantvr
(f2cl-1lib:f2cl-set-string side "B" (string 1))
(dlacpy "F" n n vl 1dvl vr 1ldvr))))
(wantvr
(f2cl-1ib:f2cl-set-string side "R" (string 1))
(dlacpy "L" n n a lda vr ldvr)
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8)

(dorghr n ilo ihi vr ldvr
(f2cl-1lib:array-slice work double-float (itau) ((1 *)))
(f2cl-lib:array-slice work double-float (iwrk) ((1 *)))
(f2cl-1lib:int-add (f2cl-lib:int-sub lwork iwrk) 1) ierr)

(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7))
(setf ierr var-8))
(setf iwrk itau)
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8 var-9
var-10 var-11 var-12 var-13)

(dhseqr "S" "V" n ilo ihi a lda wr wi vr ldvr
(f2cl-1lib:array-slice work double-float (iwrk) ((1 *)))
(f2cl-1lib:int-add (f2cl-lib:int-sub lwork iwrk) 1) info)

(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7
var-8 var-9 var-10 var-11 var-12))
(setf info var-13)))
(t
(setf iwrk itau)
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8 var-9
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var-10 var-11 var-12 var-13)
(dhseqr "E" "N" n ilo ihi a 1lda wr wi vr ldvr
(f2cl-1lib:array-slice work double-float (iwrk) ((1 *)))
(f2cl-1lib:int-add (f2cl-lib:int-sub lwork iwrk) 1) info)
(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7

var-8 var-9 var-10 var-11 var-12))
(setf info var-13))))

(if (> info 0) (go label50))
(cond

((or wantvl wantvr)

(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8 var-9
var-10 var-11 var-12 var-13)

(dtrevc side "B" select n a lda vl 1dvl vr ldvr n nout
(f2cl-1lib:array-slice work double-float (iwrk) ((1 *))) ierr)
(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7

var-8 var-9 var-10 var-12))
(setf nout var-11)

(setf ierr var-13))))
(cond

(wantvl

(multiple-value-bind

(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8 var-9)
(dgebak "B" "L" n ilo ihi

(f2cl-1lib:array-slice work double-float (ibal) ((1 *))) n vl
ldvl ierr)

(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7
var-8))
(setf ierr var-9))

(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))

((> i n) nil)
(tagbody

(cond

((= (f2cl-lib:fref wi (i) ((1 *))) =zero)
(setf scl

(/ omne
(dnrm2 n

(f2cl-lib:array-slice vl

double-float
1 1i)
((1 1avl) (1 *)))
iDD))
(dscal n scl
(f2cl-lib:array-slice vl

double-float
(1 1)
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((1 1dvl) (1 %))
1))
((> (f2cl-lib:fref wi (i) ((1 *))) zero)
(setf scl
(/ one
(dlapy2
(dnrm2 n
(f2cl-lib:array-slice vl
double-float
(1 1)
((1 1avl) (1 *)))
1)
(dnrm2 n
(f2cl-lib:array-slice vl
double-float
(1 (f2cl-1lib:int-add i 1))
((1 1dvl) (1 %))
1))

(dscal n scl
(f2cl-lib:array-slice vl
double-float
1 1)
((1 1avl) (1 =*)))
1)
(dscal n scl
(f2cl-lib:array-slice vl
double-float
(1 (f2cl-1ib:int-add i 1))
(1 1dvl) (1 %))
1)
(f2cl1-1ib:fdo (k 1 (f2cl-lib:int-add k 1))
((> k n) nil)
(tagbody
(setf (f2cl-1lib:fref work-Ydatal
((f2cl-1ib:int-sub
(f2cl-1ib:int-add iwrk k)

1))
(1 %)
work-Yjoffset%)
(+
(expt
(f2cl-1ib:fref vl-Jdata¥

(k i)
((1 1dvl) (1 %))
vl-Y%offset’h)

2)
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(expt
(f2cl-1ib:fref vl-Ydatal,
(k (f2cl-lib:int-add i 1))
((1 1avl) (1 %))
vl-Yoffset?)
2)))))
(setf k
(idamax n
(f2cl-lib:array-slice work
double-float
(iwrk)
(1 =*)))
1))
(multiple-value-bind (var-0 var-1 var-2 var-3 var-4)
(dlartg
(f2cl-1ib:fref vl-Y%datal,
(k 1)
((1 1dvl) (1 %))
vl-Y%offset%)
(f2cl-1ib:fref vl-Y%dataj,
(k (f2cl-1lib:int-add i 1))
((1 1avl) (1 %))
vl-%offsety)
cs sn r)
(declare (ignore var-0 var-1))
(setf cs var-2)
(setf sn var-3)
(setf r var-4))
(drot n
(f2cl-lib:array-slice vl
double-float
(1 1)
((1 1dvl) (1 %))
1
(f2cl-lib:array-slice vl
double-float
(1 (f2cl-lib:int-add i 1))
((1 1avl) (1 *)))
1 cs sn)
(setf (f2cl-lib:fref vl-Y%data¥
(k (f2cl-lib:int-add i 1))
((1 1dvl) (1 %))
vl-Yoffset’,)
zero)))))))
(cond
(wantvr
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(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8 var-9)
(dgebak "B" "R" n ilo ihi

(f2cl-lib:array-slice work double-float (ibal) ((1 *))) n vr
ldvr ierr)

(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7
var-8))
(setf ierr var-9))
(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(cond
((= (f2cl-lib:fref wi (i) ((1 *))) =zero)
(setf scl
(/ one
(dnrm2 n
(f2cl-lib:array-slice vr
double-float
(1 1)
((1 1davr) (1 *)))
iDD))

(dscal n scl

(f2cl-lib:array-slice vr
double-float
(1 1)

((1 ldvr) (1 %)))
)

((> (f2cl-lib:fref wi (i) ((1 *))) zero)
(setf scl

(/ one
(dlapy2
(dnrm2 n
(f2cl-lib:array-slice vr
double-float
(1 1)

((1 ldvr) (1 %))
1

(dnrm2 n
(f2cl-lib:array-slice vr
double-float
(1 (f2cl-lib:int-add i 1))

(1 1dvr) (1 %))
I

(dscal n scl
(f2cl-lib:array-slice vr
double-float
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(1 1)
((1 ldvr) (1 %))
1)

(dscal n scl
(f2cl-lib:array-slice vr
double-float
(1 (£f2cl-lib:int-add i 1))

((1 1ldvr) (1 %))
1)

(f2cl-1lib:fdo (k 1 (f2cl-lib:int-add k 1))
((> k n) nil)
(tagbody

(setf (f2cl-lib:fref work-Y%datal,
((£f2cl-1ib:int-sub
(f2cl-1ib:int-add iwrk k)

1))
(1 =*))
work-%offset%)
(+
(expt
(f2cl-1ib:fref vr-%dataj,
(k 1)
((1 1dvr) (1 %))
vr-joffset)
2)
(expt

(f2cl-1ib:fref vr-Y%datal,
(k (f2cl-1lib:int-add i 1))
((1 1dvr) (1 %))

vr-Y%offsety,)
2)))))
(setf k

(idamax n

(f2cl-lib:array-slice work
double-float
(iwrk)

(@ %))
1))

(multiple-value-bind (var-0 var-1 var-2 var-3 var-4)
(dlartg

(f2cl-1lib:fref vr-%data’
(k i)
((1 ldavr) (1 *))

vr-joffsety)
(f2cl-1ib:fref vr-%datal,

(k (f2cl-lib:int-add i 1))
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((1 ldvr) (1 *))
vr-Y%offset)
cs sn r)
(declare (ignore var-0 var-1))
(setf cs var-2)
(setf sn var-3)
(setf r var-4))
(drot n
(f2cl-lib:array-slice vr
double-float
(1 1)
((1 1dvr) (1 %)))
1
(f2cl-lib:array-slice vr
double-float
(1 (f2cl-1ib:int-add i 1))
((1 1ldvr) (1 %)))
1 cs sn)
(setf (f2cl-lib:fref vr-jdatay
(k (f2cl-lib:int-add i 1))
((1 1dvr) (1 %))
vr-joffset’,)
zero)))))))
labelb0
(cond
(scalea
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8 var-9)
(dlascl "G" 0 O cscale anrm (f2cl-lib:int-sub n info) 1
(f2cl-lib:array-slice wr double-float ((+ info 1)) ((1 *)))
(max (the fixnum (f2cl-lib:int-sub n info))
(the fixnum 1))
ierr)
(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7
var-8))
(setf ierr var-9))
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8 var-9)
(dlascl "G" O O cscale anrm (f2cl-lib:int-sub n info) 1
(f2cl-lib:array-slice wi double-float ((+ info 1)) ((1 *)))
(max (the fixnum (f2cl-lib:int-sub n info))
(the fixnum 1))
ierr)
(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7
var-8))
(setf ierr var-9))
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(cond
((> info 0)
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8
var-9)
(dlascl "G" O O cscale anrm (f2cl-lib:int-sub ilo 1) 1 wr n
ierr)
(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6
var-7 var-8))
(setf ierr var-9))
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8
var-9)
(dlascl "G" O O cscale anrm (f2cl-lib:int-sub ilo 1) 1 wi n
ierr)
(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6
var-7 var-8))
(setf ierr var-9))))))
(setf (f2cl-lib:fref work-%data) (1) ((1 *)) work-%offsety)
(coerce (the fixnum maxwrk) ’double-float))
end_label
(return
(values nil nil nil nil nil nil nil nil nil nil nil nil nil info))))))

7.9 dgeevx LAPACK

(dgeevz.input)=
)set break resume
)sys rm -f dgeevx.output
)spool dgeevx.output
)set message test on
)set message auto off
)clear all

)spool
)1lisp (bye)



802

(dgeevz.help)=

CHAPTER 7. LAPACK

dgeevx examples

Man Page Details

NAME
DGEEVX - for an N-by-N real nonsymmetric matrix A, the eigenvalues and,
optionally, the left and/or right eigenvectors
SYNOPSIS
SUBROUTINE DGEEVX( BALANC, JOBVL, JOBVR, SENSE, N, A, LDA, WR, WI, VL,
LDVL, VR, LDVR, ILO, IHI, SCALE, ABNRM, RCONDE,
RCONDV, WORK, LWORK, IWORK, INFO )
CHARACTER BALANC, JOBVL, JOBVR, SENSE
INTEGER IHI, ILO, INFO, LDA, LDVL, LDVR, LWORK, N
DOUBLE PRECISION ABNRM
INTEGER IWORK( * )
DOUBLE PRECISION A( LDA, * ), RCONDE( * ), RCONDV( * ),
SCALE( * ), VL( LDVL, * ), VR( LDVR, * ), WI( * ),
WORK( * ), WR( * )
PURPOSE

DGEEVX computes for an N-by-N real nonsymmetric matrix A, the eigenval-
ues and, optionally, the left and/or right eigenvectors.

Optionally also, it computes a balancing transformation to improve the
conditioning of the eigenvalues and eigenvectors (ILO, IHI, SCALE, and
ABNRM), reciprocal condition numbers for the eigenvalues (RCONDE), and

reciprocal condition numbers for the right
eigenvectors (RCONDV).

The right eigenvector v(j) of A satisfies
A * v(§) = lambda(j) * v(j)
where lambda(j) is its eigenvalue.
The left eigenvector u(j) of A satisfies
u(j)**H * A = lambda(j) * u(j)**H
where u(j)#**H denotes the conjugate transpose of u(j).
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The computed eigenvectors are normalized to have Euclidean norm equal
to 1 and largest component real.

Balancing a matrix means permuting the rows and columns to make it more
nearly upper triangular, and applying a diagonal similarity transforma-
tion D * A * D*x(-1), where D is a diagonal matrix, to make its rows
and columns closer in norm and the condition numbers of its eigenvalues
and eigenvectors smaller. The computed reciprocal condition numbers
correspond to the balanced matrix. Permuting rows and columns will not
change the condition numbers (in exact arithmetic) but diagonal scaling
will. For further explanation of balancing, see section 4.10.2 of the
LAPACK Users’ Guide.

ARGUMENTS
BALANC (input) CHARACTER*1

Indicates how the input matrix should be diagonally scaled
and/or permuted to improve the conditioning of its eigenvalues.
= ’N’: Do not diagonally scale or permute;

’P’: Perform permutations to make the matrix more nearly
upper triangular. Do not diagonally scale; = ’S’: Diagonally
scale the matrix, i.e. replace A by D*A#D**(-1), where D is a
diagonal matrix chosen to make the rows and columns of A more
equal in norm. Do not permute; = ’B’: Both diagonally scale and
permute A.

Computed reciprocal condition numbers will be for the matrix
after balancing and/or permuting. Permuting does not change
condition numbers (in exact arithmetic), but balancing does.

JOBVL  (input) CHARACTER*1

= ’N’: left eigenvectors of A are not computed;
’V’: left eigenvectors of A are computed. If SENSE = ’E’ or
’B’, JOBVL must = ’V’.

JOBVR  (input) CHARACTER*1
= ’N’: right eigenvectors of A are not computed;
= ’V’: right eigenvectors of A are computed. If SENSE = ’E’ or
’B’, JOBVR must = ’V’.

SENSE (input) CHARACTER*1
Determines which reciprocal condition numbers are computed. =
’N’: None are computed;

’E’: Computed for eigenvalues only;

= ’V’: Computed for right eigenvectors only;
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LDA

WR

VL

LDVL

VR

LDVR
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= ’B’: Computed for eigenvalues and right eigenvectors.

If SENSE = ’E’ or ’B’, both left and right eigenvectors must
also be computed (JOBVL = ’V’ and JOBVR = ’V’).

(input) INTEGER
The order of the matrix A. N >= 0.

(input/output) DOUBLE PRECISION array, dimension (LDA,N)

On entry, the N-by-N matrix A. On exit, A has been overwrit-
ten. If JOBVL = ’V’ or JOBVR = ’V’, A contains the real Schur
form of the balanced version of the input matrix A.

(input) INTEGER
The leading dimension of the array A. LDA >= max(1,N).

(output) DOUBLE PRECISION array, dimension (N)

WI (output) DOUBLE PRECISION array, dimension (N) WR and
WI contain the real and imaginary parts, respectively, of the
computed eigenvalues. Complex conjugate pairs of eigenvalues
will appear consecutively with the eigenvalue having the posi-
tive imaginary part first.

(output) DOUBLE PRECISION array, dimension (LDVL,N)

If JOBVL = ’V’, the left eigenvectors u(j) are stored one after
another in the columns of VL, in the same order as their eigen-
values. If JOBVL = ’N’, VL is not referenced. If the j-th
eigenvalue is real, then u(j) = VL(:,j), the j-th column of VL.
If the j-th and (j+1)-st eigenvalues form a complex conjugate
pair, then u(j) = VL(:,j) + i*VL(:,j+1) and

u(j+1) = VL(:,j) - ixVL(:,j+1).

(input) INTEGER
The leading dimension of the array VL. LDVL >= 1; if JOBVL =
’V’, LDVL >= N.

(output) DOUBLE PRECISION array, dimension (LDVR,N)

If JOBVR = ’V’, the right eigenvectors v(j) are stored one
after another in the columns of VR, in the same order as their
eigenvalues. If JOBVR = ’N’, VR is not referenced. If the j-
th eigenvalue is real, then v(j) = VR(:,j), the j-th column of
VR. If the j-th and (j+1)-st eigenvalues form a complex conju-
gate pair, then v(j) = VR(:,j) + i*VR(:,j+1) and

v(j+1) = VR(:,j) - i*VR(:,j+1).

(input) INTEGER



7.9. DGEEVX LAPACK 805

IL0

SCALE

ABNRM

RCONDE

RCONDV

WORK

The leading dimension of the array VR. LDVR >= 1, and if JOBVR
= ’V’, LDVR >= N.

(output) INTEGER

IHI (output) INTEGER ILO and IHI are integer values deter-
mined when A was balanced. The balanced A(i,j) =0 if I > J
and J = 1,...,IL0-1 or I = IHI+1,...,N.

(output) DOUBLE PRECISION array, dimension (N)

Details of the permutations and scaling factors applied when
balancing A. If P(j) is the index of the row and column inter-
changed with row and column j, and D(j) is the scaling factor

applied to row and column j, then SCALE(J) = P(J), for J =
1,...,IL0-1 = D(J), for J = ILO,...,IHI = P(J) for J =
IHI+1,...,N. The order in which the interchanges are made is N

to IHI+1, then 1 to ILO-1.

(output) DOUBLE PRECISION
The one-norm of the balanced matrix (the maximum of the sum of
absolute values of elements of any column).

(output) DOUBLE PRECISION array, dimension (N)
RCONDE(j) is the reciprocal condition number of the j-th eigen-
value.

(output) DOUBLE PRECISION array, dimension (N)
RCONDV(j) is the reciprocal condition number of the j-th right
eigenvector.

(workspace/output) DOUBLE PRECISION array, dimension

(MAX(1,LWORK))

LWORK

IWORK

On exit, if INFO = O, WORK(1) returns the optimal LWORK.

(input) INTEGER

The dimension of the array WORK. If SENSE = ’N’ or ’E’, LWORK
>= max(1,2*N), and if JOBVL = ’V’ or JOBVR = ’V’, LWORK >= 3*N.
If SENSE = ’V’ or ’B’, LWORK >= N*(N+6). For good performance,
LWORK must generally be larger.

If LWORK = -1, then a workspace query is assumed; the routine
only calculates the optimal size of the WORK array, returns
this value as the first entry of the WORK array, and no error
message related to LWORK is issued by XERBLA.

(workspace) INTEGER array, dimension (2#N-2)
If SENSE = ’N’ or ’E’, not referenced.
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INFO
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(output) INTEGER

= 0: successful exit

< 0: if INFO = -i, the i-th argument had an illegal value.

> 0: if INFO = i, the QR algorithm failed to compute all the
eigenvalues, and no eigenvectors or condition numbers have been
computed; elements 1:IL0-1 and i+1:N of WR and WI contain
eigenvalues which have converged.
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(LAPACK dgeevz)=
(let* ((zero 0.0) (ome 1.0))
(declare (type (double-float 0.0 0.0) zero)
(type (double-float 1.0 1.0) omne))
(defun dgeevx
(balanc jobvl jobvr sense n a lda wr wi vl ldvl vr ldvr ilo ihi scale
abnrm rconde rcondv work lwork iwork info)
(declare (type (simple-array fixnum (%)) iwork)
(type (double-float) abnrm)
(type (simple-array double-float (%)) work rcondv rconde scale vr vl wi
wr a)
(type fixnum info lwork ihi ilo ldvr 1ldvl lda n)
(type character sense jobvr jobvl balanc))
(f2c1l-lib:with-multi-array-data
((balanc character balanc-%dataj balanc-%offset)
(jobvl character jobvl-Ydata), jobvl-%offset?)
(jobvr character jobvr-idataj), jobvr-%offset)
(sense character sense-}dataj sense-joffset)
(a double-float a-%datal, a-%offset?)
(wr double-float wr-Ydata), wr-%offset)
(wi double-float wi-%dataj, wi-%offset%)
(vl double-float vl-%datal, vl-%offset%)
(vr double-float vr-Ydatal, vr-joffset’)
(scale double-float scale-jdata), scale-joffset%)
(rconde double-float rconde-Y%datal, rconde-joffset%)
(rcondv double-float rcondv-%dataj rcondv-%offset)
(work double-float work-Y%data) work-j%offseti)
(iwork fixnum iwork-Ydata), iwork-%offset%))
(prog ((dum (make-array 1 :element-type ’double-float))
(select (make-array 1 :element-type ’t)) (anrm 0.0) (bignum 0.0)
(cs 0.0) (cscale 0.0) (eps 0.0) (r 0.0) (scl 0.0) (smlnum 0.0)
(sn 0.0) (hswork 0) (i 0) (icond 0) (ierr 0) (itau 0) (iwrk 0)
(k 0) (maxb 0) (maxwrk 0) (minwrk 0) (nout 0)
(job
(make-array ’(1) :element-type ’character :initial-element #\ ))
(side
(make-array ’(1) :element-type ’character :initial-element #\ ))
(1query nil) (scalea nil) (wantvl nil) (wantvr nil) (wntsnb nil)
(wntsne nil) (wntsnn nil) (wntsnv nil))
(declare (type (simple-array double-float (1)) dum)
(type (simple-array (member t nil) (1)) select)
(type (double-float) anrm bignum cs cscale eps r scl smlnum
sn)
(type fixnum hswork i icond ierr itau iwrk k maxb
maxwrk minwrk nout)
(type (simple-array character (1)) job side)
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(type (member t nil) lquery scalea wantvl wantvr wntsnb
wntsne wntsnn wntsnv))
(setf info 0)
(setf lquery (coerce (= lwork -1) ’(member t nil)))
(setf wantvl (char-equal jobvl #\V))
(setf wantvr (char-equal jobvr #\V))
(setf wntsnn (char-equal sense #\N))
(setf wntsne (char-equal sense #\E))
(setf wntsnv (char-equal sense #\V))
(setf wntsnb (char-equal sense #\B))
(cond
((not
(or (char-equal balanc #\N)
(char-equal balanc #\S)
(char-equal balanc #\P)
(char-equal balanc #\B)))
(setf info -1))
((and (not wantvl) (mot (char-equal jobvl #\N)))
(setf info -2))
((and (not wantvr) (not (char-equal jobvr #\N)))
(setf info -3))
((or (not (or wntsnn wntsne wntsnb wntsnv))
(and (or wntsne wntsnb) (not (and wantvl wantvr))))
(setf info -4))
(< no0)
(setf info -5))
((< lda (max (the fixnum 1) (the fixnum n)))
(setf info -7))
((or (< 1dvl 1) (and wantvl (< 1ldvl n)))
(setf info -11))
((or (< ldvr 1) (and wantvr (< ldvr n)))
(setf info -13)))
(setf minwrk 1)
(cond
((and (= info 0) (or (>= lwork 1) lquery))
(setf maxwrk
(f2cl-lib:int-add n
(f2cl-lib:int-mul n
(ilaenv 1 "DGEHRD" " " n
1n0))))
(cond
((and (not wantvl) (not wantvr))
(setf minwrk
(max (the fixnum 1)
(the fixnum (£f2cl-lib:int-mul 2 n))))
(if (not wntsnn)
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(setf minwrk
(max (the fixnum minwrk)
(the fixnum
(f2cl-1ib:int-add (f2cl-lib:int-mul n n)
(f2cl-1ib:int-mul 6
n))))))
(setf maxb
(max
(the fixnum
(ilaenv 8 "DHSEQR" "SN" n 1 n -1))
(the fixnum 2)))

(cond
(wntsnn
(setf k
(min (the fixnum maxb)
(the fixnum n)
(the fixnum
(max (the fixnum 2)
(the fixnum
(ilaenv 4 "DHSEQR" "EN" n 1 n
NN
(t
(setf k

(min (the fixnum maxb)
(the fixnum n)
(the fixnum
(max (the fixnum 2)
(the fixnum
(ilaenv 4 "DHSEQR" "SN" n 1 n
=DM
(setf hswork
(max
(the fixnum
(f2cl-1ib:int-mul k (f2cl-lib:int-add k 2)))
(the fixnum (f2cl-lib:int-mul 2 n))))
(setf maxwrk
(max (the fixnum maxwrk)
(the fixnum 1)
(the fixnum hswork)))
(if (not wntsnn)
(setf maxwrk
(max (the fixnum maxwrk)
(the fixnum
(f2cl-1ib:int-add (f2cl-lib:int-mul n n)
(f2cl-1ib:int-mul 6
n)))))))
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(t
(setf minwrk
(max (the fixnum 1)
(the fixnum (f2cl-lib:int-mul 3 n))))
(if (and (not wntsnn) (not wntsne))
(setf minwrk
(max (the fixnum minwrk)
(the fixnum
(f2cl-1ib:int-add (f2cl-lib:int-mul n n)
(f2cl1-1ib:int-mul 6
n))))))
(setf maxb
(max
(the fixnum
(ilaenv 8 "DHSEQR" "SN" n 1 n -1))
(the fixnum 2)))
(setf k
(min (the fixnum maxb)
(the fixnum n)
(the fixnum
(max (the fixnum 2)
(the fixnum
(ilaenv 4 "DHSEQR" "EN" n 1 n -1))))))
(setf hswork
(max
(the fixnum
(f2cl1-1ib:int-mul k (f2cl-lib:int-add k 2)))
(the fixnum (f2cl-lib:int-mul 2 n))))
(setf maxwrk
(max (the fixnum maxwrk)
(the fixnum 1)
(the fixnum hswork)))
(setf maxwrk
(max (the fixnum maxwrk)
(the fixnum
(f2cl-1ib:int-add n
(f2cl1-1ib:int-mul
(f2cl-1ib:int-sub n 1)
(ilaenv 1 "DORGHR" " " n 1 n
-1))))))
(if (and (not wntsnn) (not wntsne))
(setf maxwrk
(max (the fixnum maxwrk)
(the fixnum
(f2cl-1ib:int-add (f2cl-1lib:int-mul n n)
(f2cl-1ib:int-mul 6
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n))))))
(setf maxwrk
(max (the fixnum maxwrk)

(the fixnum (f2cl-lib:int-mul 3 n))

(the fixnum 1)))))
(setf (f2cl-lib:fref work-%data), (1) ((1 *)) work-offset%)

(coerce (the fixnum maxwrk) ’double-float))))
(cond

((and (< lwork minwrk) (not lquery))
(setf info -21)))

(cond
((/= info 0)
(error

" *x On entry to “a parameter number “a had an illegal value~%"
"DGEEVX" (f2cl-lib:int-sub info))
(go end_label))
(1query
(go end_label)))
(if (= n 0) (go end_label))
(setf eps (dlamch "P"))
(setf smlnum (dlamch "S"))
(setf bignum (/ one smlnum))
(multiple-value-bind (var-0 var-1)
(dlabad smlnum bignum)
(declare (ignore))
(setf smlnum var-0)
(setf bignum var-1))
(setf smlnum (/ (f2cl-lib:fsqrt smlnum) eps))
(setf bignum (/ one smlnum))
(setf icond 0)
(setf anrm (dlange "M" n n a lda dum))
(setf scalea nil)
(cond
((and (> anrm zero) (< anrm smlnum))
(setf scalea t)
(setf cscale smlnum))
((> anrm bignum)
(setf scalea t)
(setf cscale bignum)))
(if scalea
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8 var-9)
(dlascl "G" O O anrm cscale n n a lda ierr)
(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7
var-8))
(setf ierr var-9)))
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(multiple-value-bind (var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7)
(dgebal balanc n a lda ilo ihi scale ierr)
(declare (ignore var-0 var-1 var-2 var-3 var-6))
(setf ilo var-4)
(setf ihi var-5)
(setf ierr var-7))
(setf abnrm (dlange "1" n n a 1lda dum))
(cond
(scalea
(setf (f2cl-lib:fref dum (1) ((1 1))) abnrm)
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8 var-9)
(dlascl "G" 0 O cscale anrm 1 1 dum 1 ierr)
(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7
var-8))
(setf ierr var-9))
(setf abnrm (f2cl-lib:fref dum (1) ((1 1))))))
(setf itau 1)
(setf iwrk (f2cl-1lib:int-add itau n))
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8)
(dgehrd n ilo ihi a 1lda
(f2cl-lib:array-slice work double-float (itau) ((1 *)))
(f2cl-lib:array-slice work double-float (iwrk) ((1 *)))
(f2cl-lib:int-add (£f2cl-lib:int-sub lwork iwrk) 1) ierr)
(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7))
(setf ierr var-8))
(cond
(wantvl
(f2cl-1lib:f2cl-set-string side "L" (string 1))
(dlacpy "L" n n a lda vl 1dvl)
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8)
(dorghr n ilo ihi vl 1ldvl
(f2cl-lib:array-slice work double-float (itau) ((1 *)))
(f2cl-lib:array-slice work double-float (iwrk) ((1 *)))
(f2cl-1lib:int-add (f2cl-lib:int-sub lwork iwrk) 1) ierr)
(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7))
(setf ierr var-8))
(setf iwrk itau)
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8 var-9
var-10 var-11 var-12 var-13)
(dhseqr "S" "V" n ilo ihi a lda wr wi vl 1ldvl
(f2cl-lib:array-slice work double-float (iwrk) ((1 *)))
(f2cl-1lib:int-add (f2cl-lib:int-sub lwork iwrk) 1) info)
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(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7
var-8 var-9 var-10 var-11 var-12))

(setf info var-13))

(cond
(wantvr
(f2cl-1ib:f2cl-set-string side "B" (string 1))
(dlacpy "F" n n vl 1ldvl vr 1ldvr))))

(wantvr

(f2c1l-1ib:f2cl-set-string side "R" (string 1))

(dlacpy "L" n n a lda vr ldvr)

(multiple-value-bind

(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8)

(dorghr n ilo ihi vr 1ldvr
(f2cl-lib:array-slice work double-float (itau) ((1 *)))
(f2cl-lib:array-slice work double-float (iwrk) ((1 *)))
(f2cl-1lib:int-add (f2cl-lib:int-sub lwork iwrk) 1) ierr)

(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7))
(setf ierr var-8))
(setf iwrk itau)
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8 var-9
var-10 var-11 var-12 var-13)

(dhseqr "S" "V" n ilo ihi a 1da wr wi vr ldvr
(f2cl-lib:array-slice work double-float (iwrk) ((1 *)))
(f2cl-1lib:int-add (f2cl-lib:int-sub lwork iwrk) 1) info)

(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7
var-8 var-9 var-10 var-11 var-12))
(setf info var-13)))
(t
(cond
(wntsnn
(f2cl-1lib:f2cl-set-string job "E" (string 1)))
(t
(f2cl-1lib:f2cl-set-string job "S" (string 1))))
(setf iwrk itau)
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8 var-9
var-10 var-11 var-12 var-13)

(dhseqr job "N" n ilo ihi a 1da wr wi vr ldvr
(f2cl-lib:array-slice work double-float (iwrk) ((1 *)))
(f2cl-1lib:int-add (f2cl-lib:int-sub lwork iwrk) 1) info)

(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7
var-8 var-9 var-10 var-11 var-12))
(setf info var-13))))
(if (> info 0) (go labelb0))
(cond
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((or wantvl wantvr)
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8 var-9
var-10 var-11 var-12 var-13)
(dtrevc side "B" select n a lda vl 1dvl vr 1ldvr n nout
(f2cl-lib:array-slice work double-float (iwrk) ((1 *))) ierr)

(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7
var-8 var-9 var-10 var-12))

(setf nout var-11)

(setf ierr var-13))))

(cond
((not wntsnn)
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8 var-9
var-10 var-11 var-12 var-13 var-14 var-15 var-16 var-17)
(dtrsna sense "A" select n a lda vl 1dvl vr 1ldvr rconde rcondv n
nout (f2cl-lib:array-slice work double-float (iwrk) ((1 *))) n
iwork icond)

(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7
var-8 var-9 var-10 var-11 var-12 var-14 var-15
var-16))

(setf nout var-13)

(setf icond var-17))))

(cond
(wantvl
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8 var-9)
(dgebak balanc "L" n ilo ihi scale n vl 1ldvl ierr)

(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7
var-8))

(setf ierr var-9))

(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(cond
((= (f2cl-lib:fref wi (i) ((1 *))) zero)
(setf scl
(/ one
(dnrm2 n
(f2cl-lib:array-slice vl
double-float
(1 i)
((1 1dvl) (1 %)))
1))
(dscal n scl
(f2cl-lib:array-slice vl
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double-float
(1 i)
((1 1dvl) (1 %))
1))

((> (f2cl-lib:fref wi (i) ((1 *))) zero)
(setf scl

(/ one
(dlapy2
(dnrm2 n
(f2cl-lib:array-slice vl
double-float
(1 1)
((1 1avl) (1 %))
1)

(dnrm2 n

(f2cl-lib:array-slice vl
double-float
(1 (f2cl-lib:int-add i 1))
((1 1dvl) (1 %)))

1N

(dscal n scl
(f2cl-lib:array-slice vl

double-float

(1 i)

((1 1avl) (1 *)))
1)

(dscal n scl
(f2cl-lib:array-slice vl
double-float
(1 (f2cl-lib:int-add i 1))

((1 1dvl) (1 %))
1)

(f2cl-1ib:fdo (k 1 (f2cl-1lib:int-add k 1))
((> k n) nil)

(tagbody
(setf (f2cl-lib:fref work-Y%data},

(k)
((1 %))
work-Y%offset?)

(+

(expt

(f2cl-1ib:fref vl-%dataj,

(k i)
(1 1avl) (1 %))

v1-Yoffset%)
2)
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(expt
(f2cl-1ib:fref vl-Y%dataj,
(k (f2cl-lib:int-add i 1))
((1 1avl) (1 %))
vl-Y%offset%)
2)))))
(setf k (idamax n work 1))
(multiple-value-bind (var-0 var-1 var-2 var-3 var-4)
(dlartg
(f2cl-1ib:fref vl-%dataj,
(k i)
((1 lavl) (1 *))
vl-Y%offseth)
(f2cl-1ib:fref vl-Y%dataj,
(k (f2cl-lib:int-add i 1))
((1 1dvl) (1 %))
vl-%offset)
cs sn r)
(declare (ignore var-0 var-1))
(setf cs var-2)
(setf sn var-3)
(setf r var-4))
(drot n
(f2cl-lib:array-slice vl
double-float
1 1)
((1 1dvl) (1 *)))
1
(f2cl-lib:array-slice vl
double-float
(1 (f2cl-lib:int-add i 1))
((1 1dvl) (1 *)))
1 cs sn)
(setf (f2cl-1lib:fref vl-%data¥
(k (f2cl-lib:int-add i 1))
((1 1avl) (1 %))
vl-Yoffset?)
zero)))))))
(cond
(wantvr
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8 var-9)
(dgebak balanc "R" n ilo ihi scale n vr ldvr ierr)
(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7
var-8))
(setf ierr var-9))
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(f2cl-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i n) nil)
(tagbody
(cond
((= (f2cl-lib:fref wi (i) ((1 *))) zero)
(setf scl
(/ one
(dnrm2 n
(f2cl-lib:array-slice vr
double-float
(1 1)

((1 1davr) (1 %))
D))

(dscal n scl

(f2cl-lib:array-slice vr
double-float
1 1)

((1 ldvr) (1 %))
1))

((> (f2cl-1lib:fref wi (i) ((1 *))) zero)
(setf scl

(/ one
(dlapy?2
(dnrm2 n
(f2cl-lib:array-slice vr
double-float
(1 1)
((1 1dvr) (1 %))
1

(dnrm2 n
(f2cl-lib:array-slice vr
double-float
(1 (f2cl-1lib:int-add i 1))

((1 lavr) (1 %))
1M

(dscal n scl

(f2cl-lib:array-slice vr
double-float
(1 1)

((1 1dvr) (1 %))
1)

(dscal n scl

(f2cl-lib:array-slice vr
double-float
(1 (f2cl-1lib:int-add i 1))
((1 1dvr) (1 %))



818 CHAPTER 7. LAPACK

1)
(f2cl-1ib:fdo (k 1 (f2cl-lib:int-add k 1))
((> k n) nil)

(tagbody
(setf (f2cl-lib:fref work-Y%data,
(k)
(1 %))
work-Y%offset’,)
(+
(expt
(f2cl-1ib:fref vr-dataj,
(k 1)
((1 ldvr) (1 %))
vr-Yoffset%)
2)
(expt

(f2cl-1ib:fref vr-dataj,
(k (f2cl-1lib:int-add i 1))
((1 ldvr) (1 %))
vr-foffset?)
2)))))
(setf k (idamax n work 1))
(multiple-value-bind (var-0 var-1 var-2 var-3 var-4)
(dlartg
(f2cl-1ib:fref vr-Ydataj,
(k i)
((1 1dvr) (1 %))
vr-foffset)
(f2cl-1ib:fref vr-Ydataj,
(k (f2cl-1lib:int-add i 1))
((1 1dvr) (1 %))
vr-Yoffset?)
cs sn r)
(declare (ignore var-0 var-1))
(setf cs var-2)
(setf sn var-3)
(setf r var-4))
(drot n
(f2cl-lib:array-slice vr
double-float
1 1)
((1 1dvr) (1 %)))
1
(f2cl-lib:array-slice vr
double-float
(1 (f2cl-lib:int-add i 1))



7.9. DGEEVX LAPACK 819

((1 ldvr) (1 %))
1 cs sn)
(setf (f2cl-lib:fref vr-Y%data¥
(k (f2cl-lib:int-add i 1))
((1 1dvr) (1 %))
vr-Y%offseth)

zero)))))))
label50

(cond
(scalea
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8 var-9)
(dlascl "G" 0 O cscale anrm (f2cl-lib:int-sub n info) 1
(f2cl-lib:array-slice wr double-float ((+ info 1)) ((1 *)))
(max (the fixnum (f2cl-lib:int-sub n info))
(the fixnum 1))
ierr)
(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7
var-8))
(setf ierr var-9))
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8 var-9)
(dlascl "G" O O cscale anrm (f2cl-lib:int-sub n info) 1
(f2cl-lib:array-slice wi double-float ((+ info 1)) ((1 *)))
(max (the fixnum (f2cl-1lib:int-sub n info))
(the fixnum 1))
ierr)
(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7
var-8))
(setf ierr var-9))
(cond
((= info 0)
(if (and (or wntsnv wntsnb) (= icond 0))
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8
var-9)
(dlascl "G" 0 O cscale anrm n 1 rcondv n ierr)
(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6
var-7 var-8))
(setf ierr var-9))))
(t
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8
var-9)
(dlascl "G" O O cscale anrm (f2cl-lib:int-sub ilo 1) 1 wr n
ierr)
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(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6
var-7 var-8))
(setf ierr var-9))
(multiple-value-bind
(var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7 var-8
var-9)
(dlascl "G" O O cscale anrm (f2cl-lib:int-sub ilo 1) 1 wi n
ierr)
(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6
var-7 var-8))
(setf ierr var-9))))))
(setf (f2cl-lib:fref work-Ydata) (1) ((1 *)) work-%offsety)
(coerce (the fixnum maxwrk) ’double-float))
end_label
(return
(values nil
nil
nil
nil
nil
nil
nil
nil
nil
nil
nil
nil
nil
ilo
ihi
nil
abnrm
nil
nil
nil
nil
nil

inf0))))))
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7.10 dgehd2 LAPACK

(dgehd2.input)=
)set break resume
)sys rm -f dgehd2.output
)spool dgehd2.output
)set message test on
)set message auto off
)clear all

) spool
)lisp (bye)
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(dgehd2.help)=

dgehd2 examples

Man Page Details

NAME
DGEHD2 - a real general matrix A to upper Hessenberg form H by an
orthogonal similarity transformation
SYNOPSIS
SUBROUTINE DGEHD2( N, ILO, IHI, A, LDA, TAU, WORK, INFO )
INTEGER IHI, ILO, INFO, LDA, N
DOUBLE PRECISION A( LDA, * ), TAUC * ), WORK( * )
PURPOSE
DGEHD2 reduces a real general matrix A to upper Hessenberg form H by an
orthogonal similarity transformation: Q’ * A x Q =H .
ARGUMENTS

N (input) INTEGER
The order of the matrix A. N >= 0.

ILO (input) INTEGER
THI (input) INTEGER It is assumed that A is already upper
triangular in rows and columns 1:IL0-1 and IHI+1:N. ILO and IHI
are normally set by a previous call to DGEBAL; otherwise they
should be set to 1 and N respectively. See Further Details.

A (input/output) DOUBLE PRECISION array, dimension (LDA,N)

On entry, the n by n general matrix to be reduced. On exit,
the upper triangle and the first subdiagonal of A are overwrit-
ten with the upper Hessenberg matrix H, and the elements below
the first subdiagonal, with the array TAU, represent the
orthogonal matrix Q as a product of elementary reflectors. See
Further Details. LDA (input) INTEGER The leading dimension
of the array A. LDA >= max(1,N).

TAU (output) DOUBLE PRECISION array, dimension (N-1)
The scalar factors of the elementary reflectors (see Further
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Details).
WORK (workspace) DOUBLE PRECISION array, dimension (N)
INFO (output) INTEGER
= 0: successful exit.
< 0: if INFO = -i, the i-th argument had an illegal value.
FURTHER DETAILS
The matrix Q is represented as a product of (ihi-ilo) elementary
reflectors
Q = H(ilo) H(ilo+1) . . . H(ihi-1).
Each H(i) has the form
H() = I - tau *x v * v’
where tau is a real scalar, and v is a real vector with
v(1:1) = 0, v(i+1) =1 and v(ihi+1:n) = 0; v(i+2:ihi) is stored on exit

in A(i+2:ihi,i), and tau in TAU(i).

The contents of A are illustrated by the following example, with n = 7,
ilo = 2 and ihi = 6:

on entry, on exit,

(a a a a a a a) (a a h h h h a)( a
a a a a a) ( a h h h h a)( a a a
a a a) ( h h h h h h) ( a a a a a
a ) ( v2Z h h h h h) ( a a a a a)
( v2 v3 h h h h) ( a a a a a a ) (
v2 v3 va h h h ) ( a ) (

a)

where a denotes an element of the original matrix A, h denotes a modi-
fied element of the upper Hessenberg matrix H, and vi denotes an ele-
ment of the vector defining H(i).
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(LAPACK dgehd2)=
(let* ((one 1.0))
(declare (type (double-float 1.0 1.0) one))
(defun dgehd2 (n ilo ihi a lda tau work info)
(declare (type (simple-array double-float (*)) work tau a)
(type fixnum info lda ihi ilo n))
(f2cl-lib:with-multi-array-data
((a double-float a-%data), a-%offset’)
(tau double-float tau-Ydata), tau-Yoffset),)
(work double-float work-Y%datal, work-%offset%))
(prog ((aii 0.0) (i 0))
(declare (type (double-float) aii) (type fixnum i))
(setf info 0)
(cond
((<n 0)
(setf info -1))
((or (< ilo 1)
(> ilo
(max (the fixnum 1) (the fixnum n))))
(setf info -2))
((or
(< ihi (min (the fixnum ilo) (the fixnum n)))
(> ihi n))
(setf info -3))
((< 1da (max (the fixnum 1) (the fixnum n)))
(setf info -5)))
(cond
((/= info 0)
(error
" *x On entry to “a parameter number ~a had an illegal value”%"
"DGEHD2" (f2cl-1ib:int-sub info))
(go end_label)))
(f2c1-1ib:fdo (i ilo (f2cl-lib:int-add i 1))
((> i (f2cl-1lib:int-add ihi (f2cl-1ib:int-sub 1))) nil)
(tagbody
(multiple-value-bind (var-0 var-1 var-2 var-3 var-4)
(dlarfg (f2cl-lib:int-sub ihi i)
(f2cl-1ib:fref a-Ydatal
((f2cl-1ib:int-add i 1) i)
((1 1da) (1 *))
a-Y%offsetl,)
(f2cl-lib:array-slice a
double-float
((min (f2cl-lib:int-add i 2) n) i)
((1 1da) (1 %))
1 (f2cl-lib:fref tau-%data) (i) ((1 *)) tau-Y%offsetl))
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(declare (ignore var-0 var-2 var-3))
(setf (f2cl-lib:fref a-Y%datal
((f2cl-1lib:int-add i 1) i)
((1 1da) (1 %))
a-Y%offset?)
var-1)
(setf (f2cl-1ib:fref tau-%data)k% (i) ((1 *)) tau-offset)) var-4))

(setf aii

(f2cl-1ib:fref a-Y%datal
((f2cl-1lib:int-add i 1) i)
((1 1da) (1 %))
a-Yoffseth))

(setf (f2cl-lib:fref a-Ydatay

((f2cl-1lib:int-add i 1) i)
((1 1da) (1 %))
a-Y%offset%)

one)

(dlarf "Right" ihi (f2cl-1lib:int-sub ihi i)
(f2cl-lib:array-slice a double-float ((+ i 1) i) ((1 1da) (1 *)))
1 (f2cl-1lib:fref tau-Ydata¥% (i) ((1 *)) tau-Y%offset})
(f2cl-lib:array-slice a

double-float
(1 (f2cl-lib:int-add i 1))
((1 1da) (1 %))
lda work)
(dlarf "Left" (f2cl-lib:int-sub ihi i) (f2cl-lib:int-sub n i)
(f2cl-lib:array-slice a double-float ((+ i 1) i) ((1 1lda) (1 *)))
1 (f2cl-lib:fref tau-%data) (i) ((1 *)) tau-Yoffsetl)
(f2cl-lib:array-slice a
double-float
((+ i 1) (f2cl-lib:int-add i 1))
((1 1da) (1 %))

lda work)

(setf (f2cl-lib:fref a-Ydatay
((f2cl-1lib:int-add i 1) i)
((1 1da) (1 %))
a-Y%offset%)
aii)))
end_label

(return (values nil nil nil nil nil nil nil info))))))
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7.11 dgehrd LAPACK

(dgehrd.input)=
)set break resume
)sys rm -f dgehrd.output
)spool dgehrd.output
)set message test on
)set message auto off
Jclear all

) spool
)lisp (bye)
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(dgehrd.help)=

dgehrd examples

Man Page Details

NAME
DGEHRD - Reduce a real general matrix A to upper Hessenberg form H by
an orthogonal similarity transformation
SYNOPSIS
SUBROUTINE DGEHRD( N, ILO, IHI, A, LDA, TAU, WORK, LWORK, INFO )
INTEGER IHI, ILO, INFO, LDA, LWORK, N
DOUBLE PRECISION A( LDA, * ), TAU( * ), WORK( * )
PURPOSE
DGEHRD reduces a real general matrix A to upper Hessenberg form H by an
orthogonal similarity transformation: Q’ * A *x Q =H .
ARGUMENTS
N (input) INTEGER
The order of the matrix A. N >= 0.
ILO (input) INTEGER
IHI (input) INTEGER It is assumed that A is already upper
triangular in rows and columns 1:IL0-1 and IHI+1:N. ILO and IHI
are normally set by a previous call to DGEBAL; otherwise they
should be set to 1 and N respectively. See Further Details.
A (input/output) DOUBLE PRECISION array, dimension (LDA,N)
On entry, the N-by-N general matrix to be reduced. On exit,
the upper triangle and the first subdiagonal of A are overwrit-
ten with the upper Hessenberg matrix H, and the elements below
the first subdiagonal, with the array TAU, represent the
orthogonal matrix Q as a product of elementary reflectors. See
Further Details. LDA (input) INTEGER The leading dimension
of the array A. LDA >= max(1,N).
TAU (output) DOUBLE PRECISION array, dimension (N-1)

The scalar factors of the elementary reflectors (see Further
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Details). Elements 1:IL0-1 and IHI:N-1 of TAU are set to zero.

WORK (workspace/output) DOUBLE PRECISION array, dimension (LWORK)
On exit, if INFO = O, WORK(1) returns the optimal LWORK.

LWORK  (input) INTEGER
The length of the array WORK. LWORK >= max(1,N). For optimum
performance LWORK >= N*NB, where NB is the optimal blocksize.

If LWORK = -1, then a workspace query is assumed; the routine
only calculates the optimal size of the WORK array, returns
this value as the first entry of the WORK array, and no error
message related to LWORK is issued by XERBLA.

INFO (output) INTEGER
= 0: successful exit
< 0: if INFO = -i, the i-th argument had an illegal value.

FURTHER DETAILS

The matrix Q is represented as a product of (ihi-ilo) elementary
reflectors

Q = H(ilo) H(ilo+1) . . . H(ihi-1).
Each H(i) has the form
H(i) = I - tau * v * v’
where tau is a real scalar, and v is a real vector with
v(1:i) = 0, v(i+1) = 1 and v(ihi+1:n) = 0; v(i+2:ihi) is stored on exit

in A(i+2:ihi,i), and tau in TAU(i).

The contents of A are illustrated by the following example, with n = 7,
ilo = 2 and ihi = 6:

on entry, on exit,

)
)
v
AN~ PP

a)

where a denotes an element of the original matrix A, h denotes a modi-
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fied element of the upper Hessenberg matrix H, and vi denotes an ele-
ment of the vector defining H(i).

See Quintana-Orti and Van de Geijn (2005).
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(LAPACK dgehrd)=
(let* ((nbmax 64) (1dt (+ nbmax 1)) (zero 0.0) (one 1.0))
(declare (type (fixnum 64 64) nbmax)
(type fixnum 1dt)
(type (double-float 0.0 0.0) zero)
(type (double-float 1.0 1.0) one))
(defun dgehrd (n ilo ihi a lda tau work lwork info)
(declare (type (simple-array double-float (*)) work tau a)
(type fixnum info lwork lda ihi ilo n))
(f2cl-lib:with-multi-array-data
((a double-float a-Ydatal a-offset’)
(tau double-float tau-%data) tau-%offset)
(work double-float work-%datal, work-%offset%))
(prog ((ei 0.0) (i 0) (ib 0) (iinfo 0) (iws 0) (ldwork 0) (lwkopt 0)
(nb 0) (nbmin 0) (nh 0) (nx 0) (lquery nil)
(t$
(make-array (the fixnum (reduce #’* (list 1dt nbmax)))
:element-type ’double-float)))
(declare (type (simple-array double-float (%)) t$)
(type (double-float) ei)
(type fixnum i ib iinfo iws ldwork lwkopt nb
nbmin nh nx)
(type (member t nil) lquery))
(setf info 0)
(setf nb
(min (the fixnum nbmax)
(the fixnum
(ilaenv 1 "DGEHRD" " " n ilo ihi -1))))
(setf lwkopt (f2cl-lib:int-mul n nb))
(setf (f2cl-lib:fref work-Ydata’ (1) ((1 *)) work-%offset%)
(coerce (the fixnum lwkopt) ’double-float))
(setf lquery (coerce (= lwork -1) ’(member t nil)))
(cond
((<n0)
(setf info -1))
((or (< ilo 1)
(> ilo
(max (the fixnum 1) (the fixnum n))))
(setf info -2))
((or
(< ihi (min (the fixnum ilo) (the fixnum n)))
(> ihi n))
(setf info -3))
((< 1da (max (the fixnum 1) (the fixnum n)))
(setf info -5))
((and
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(< lwork (max (the fixnum 1) (the fixnum n)))
(not 1lquery))
(setf info -8)))
(cond
((/= info 0)
(error
" *x On entry to “a parameter number ~a had an illegal value~%"
"DGEHRD" (f2cl-1ib:int-sub info))
(go end_label))
(1query
(go end_label)))
(f2c1-1ib:fdo (i 1 (f2cl-lib:int-add i 1))
((> i (f2cl-lib:int-add ilo (f2cl-lib:int-sub 1))) nil)
(tagbody
(setf (f2cl-lib:fref tau-Y%data)k% (i) ((1 *)) tau-Y%offset),) zero)))
(f2c1-1ib:fdo (i
(max (the fixnum 1)
(the fixnum ihi))
(f2cl-1lib:int-add i 1))
((> i (f2cl-lib:int-add n (f2cl-lib:int-sub 1))) nil)
(tagbody
(setf (f2cl-lib:fref tau-Ydata)k% (i) ((1 *)) tau-%offset)) zero)))
(setf nh (f2cl-lib:int-add (f2cl-lib:int-sub ihi ilo) 1))
(cond
((<= nh 1)
(setf (f2cl-lib:fref work-%data) (1) ((1 *)) work-offset%)
(coerce (the fixnum 1) ’double-float))
(go end_label)))
(setf nb
(min (the fixnum nbmax)
(the fixnum

(ilaenv 1 "DGEHRD" " " n ilo ihi -1))))
(setf nbmin 2)
(setf iws 1)
(cond
((and (> nb 1) (< nb nh))
(setf nx
(max (the fixnum nb)
(the fixnum
(ilaenv 3 "DGEHRD" " " n ilo ihi -1))))
(cond
((< nx nh)
(setf iws (f2cl-lib:int-mul n nb))
(cond

((< lwork iws)
(setf nbmin
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(max (the fixnum 2)
(the fixnum
(ilaenv 2 "DGEHRD" " " n ilo ihi -1))))
(cond
((>= 1lwork (f2cl-lib:int-mul n nbmin))
(setf nb (the fixnum (truncate lwork n))))
(t
(setf nb 1)))))))))
(setf ldwork n)
(cond
((or (< nb nbmin) (>= nb nh))
(setf i ilo))

(t
(f2cl-1ib:fdo (i ilo (f2cl-lib:int-add i nb))
(> 1
(f2cl-1ib:int-add ihi
(f2cl-1ib:int-sub 1)
(f2cl-1ib:int-sub nx)))
nil)
(tagbody

(setf ib
(min (the fixnum nb)
(the fixnum (f2cl-lib:int-sub ihi i))))
(dlahrd ihi i ib
(f2cl-lib:array-slice a double-float (1 i) ((1 1lda) (1 *))) 1lda

(f2cl-lib:array-slice tau double-float (i) ((1 =*))) t$ 1dt work
ldwork)

(setf ei
(f2cl-1ib:fref a-Y%datajl,
((f2cl-lib:int-add i ib)
(f2cl-1ib:int-sub
(f2cl-1lib:int-add i ib)
1))
((1 1da) (1 %))
a-Y%offset%))
(setf (f2cl-lib:fref a-Ydata}
((f2cl-1lib:int-add i ib)
(f2cl-1ib:int-sub (f2cl-lib:int-add i ib)
1))
((1 1da) (1 *))
a-Y%offsetl)
one)
(dgemm "No transpose" "Transpose" ihi
(f2cl-1lib:int-add (f2cl-lib:int-sub ihi i ib) 1) ib (- one)
work ldwork
(f2cl-lib:array-slice a
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double-float
((+ 1 ib) 1)
((1 1da) (1 %)))
lda one
(f2cl-lib:array-slice a
double-float
(1 (£f2cl-lib:int-add i ib))
((1 1da) (1 %)))
lda)
(setf (f2cl-lib:fref a-Ydatal
((f2c1-1ib:int-add i ib)
(f2cl-1ib:int-sub (f2cl-lib:int-add i ib)
1))
((1 1da) (1 %))
a-Yoffseth)
ei)
(dlarfb "Left" "Transpose" "Forward" "Columnwise"
(f2cl1-1ib:int-sub ihi i)
(f2cl-1ib:int-add (f2cl-1ib:int-sub n i ib) 1) ib
(f2cl-lib:array-slice a
double-float
((+1i1) i)
((1 1da) (1 %))
lda t$ 1dt
(f2cl-lib:array-slice a
double-float
((+ i 1) (f2cl-lib:int-add i ib))
((1 1da) (1 %))
lda work ldwork)))))
(multiple-value-bind (var-0 var-1 var-2 var-3 var-4 var-5 var-6 var-7)
(dgehd2 n i ihi a lda tau work iinfo)
(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5 var-6))
(setf iinfo var-7))
(setf (f2cl-1lib:fref work-%data) (1) ((1 %)) work-Y%offset¥)
(coerce (the fixnum iws) ’double-float))
end_label

(return (values nil nil nil nil nil nil nil nil info))))))
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7.12 dgelq2 LAPACK

(dgelq2.input)=
)set break resume
)sys rm -f dgelqg2.output
)spool dgelq2.output
)set message test on
)set message auto off
Jclear all

) spool
)lisp (bye)
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(dgelg2.help)=

dgelg2 examples

Man Page Details

NAME
DGELQ2 - an LQ factorization of a real m by n matrix A
SYNOPSIS
SUBROUTINE DGELQ2( M, N, A, LDA, TAU, WORK, INFO )
INTEGER INFO, LDA, M, N
DOUBLE PRECISION A( LDA, * ), TAU( * ), WORK( * )
PURPOSE
DGELQ2 computes an LQ factorization of a real m by n matrix A: A =L *
Q.
ARGUMENTS
M (input) INTEGER
The number of rows of the matrix A. M >= 0.
N (input) INTEGER
The number of columns of the matrix A. N >= 0.
A (input/output) DOUBLE PRECISION array, dimension (LDA,N)
On entry, the m by n matrix A. 0On exit, the elements on and
below the diagonal of the array contain the m by min(m,n) lower
trapezoidal matrix L (L is lower triangular if m <= n); the
elements above the diagonal, with the array TAU, represent the
orthogonal matrix Q as a product of elementary reflectors (see
Further Details). LDA (input) INTEGER The leading dimen-
sion of the array A. LDA >= max(1,M).
TAU (output) DOUBLE PRECISION array, dimension (min(M,N))
The scalar factors of the elementary reflectors (see Further
Details).
WORK (workspace) DOUBLE PRECISION array, dimension (M)
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INFO (output) INTEGER
= 0: successful exit
< 0: if INFO = -i, the i-th argument had an illegal value

FURTHER DETAILS
The matrix Q is represented as a product of elementary reflectors

Q = H(k) . . . H(2) H(1), where k = min(m,n).
Each H(i) has the form
H(i) = I - tau *x v * v’
where tau is a real scalar, and v is a real vector with

v(1:i-1) = 0 and v(i) = 1; v(i+1l:n) is stored on exit in A(i,i+1:n),
and tau in TAU(di).
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(LAPACK dgelg2)=
(let*x ((one 1.0))
(declare (type (double-float 1.0 1.0) one))
(defun dgelq2 (m n a lda tau work info)
(declare (type (simple-array double-float (*)) work tau a)
(type fixnum info lda n m))
(f2cl-1lib:with-multi-array-data
((a double-float a-Ydatal% a-%offset’,)
(tau double-float tau-%data) tau-%offset?)
(work double-float work-%data)% work-joffset%))
(prog ((aii 0.0) (i 0) (k 0))
(declare (type (double-float) aii) (type fixnum i k))
(setf info 0)
(cond
((<m 0)
(setf info -1))
((<n 0)
(setf info -2))
((< 1da (max (the fixnum 1) (the fixnum m)))
(setf info -4)))
(cond
((/= info 0)
(error
" %% On entry to “a parameter number “a had an illegal value~™%"
"DGELQ2" (f2cl-1ib:int-sub info))
(go end_label)))
(setf k (min (the fixnum m) (the fixnum n)))
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i 1))
((> 1 k) nil)
(tagbody
(multiple-value-bind (var-0 var-1 var-2 var-3 var-4)
(dlarfg (f2cl-lib:int-add (f2cl-1lib:int-sub n i) 1)
(f2cl-lib:fref a-Ydata), (i i) ((1 1lda) (1 %)) a-offset’)
(f2cl-lib:array-slice a
double-float
(i
(min
(the fixnum
(f2cl-1lib:int-add i 1))
(the fixnum n)))
((1 1da) (1 %))
lda (f2cl-lib:fref tau-idata)k (i) ((1 %)) tau-%offset’))

(declare (ignore var-0 var-2 var-3))
(setf (f2cl-lib:fref a-Jdata) (i i) ((1 1lda) (1 *)) a-offsetl)

var-1)
(setf (f2cl-lib:fref tau-%data¥% (i) ((1 %)) tau-Yoffset’) var-4))
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(cond
((< im
(setf aii
(f2cl-1ib:fref a-%dataj
(i i)

((1 1da) (1 *))

a-Yoffset%))
(setf (f2cl-lib:fref a-Y%data)% (i i) ((1 1da) (1 *)) a-Yoffset¥)

one)

(dlarf "Right" (f2cl-lib:int-sub m i)
(f2cl-1lib:int-add (f2cl-lib:int-sub n i) 1)
(f2cl-1lib:array-slice a double-float (i i) ((1 1lda) (1 *))) 1lda
(f2cl-1ib:fref tau-ldata¥% (i) ((1 *)) tau-Y%offset’)
(f2cl-lib:array-slice a

double-float

((+1i1) 1)

((1 1da) (1 *%)))

1lda work)
(setf (f2cl-lib:fref a-Ydata) (i i) ((1 1lda) (1 *)) a-%offsetl)
aii)))))

end_label
(return (values nil nil nil nil nil nil info))))))

7.13 dgelqf LAPACK

(dgelqf.input)=
)set break resume
)sys rm -f dgelqf.output
)spool dgelqf.output
)set message test on
)set message auto off
)clear all

)spool
)1lisp (bye)
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(dgelgf.help)=

dgelqgf examples

Man Page Details

NAME
DGELQF - an LQ factorization of a real M-by-N matrix A
SYNOPSIS
SUBROUTINE DGELQF( M, N, A, LDA, TAU, WORK, LWORK, INFO )
INTEGER INFO, LDA, LWORK, M, N
DOUBLE PRECISION A( LDA, * ), TAU( * ), WORK( * )
PURPOSE
DGELQF computes an LQ factorization of a real M-by-N matrix A: A =L *
Q.
ARGUMENTS
M (input) INTEGER
The number of rows of the matrix A. M >= 0.
N (input) INTEGER
The number of columns of the matrix A. N >= 0.
A (input/output) DOUBLE PRECISION array, dimension (LDA,N)
On entry, the M-by-N matrix A. On exit, the elements on and
below the diagonal of the array contain the m-by-min(m,n) lower
trapezoidal matrix L (L is lower triangular if m <= n); the
elements above the diagonal, with the array TAU, represent the
orthogonal matrix Q as a product of elementary reflectors (see
Further Details). LDA (input) INTEGER The leading dimen-
sion of the array A. LDA >= max(1,M).
TAU (output) DOUBLE PRECISION array, dimension (min(M,N))
The scalar factors of the elementary reflectors (see Further
Details).
WORK (workspace/output) DOUBLE PRECISION array, dimension

(MAX (1,LWORK))
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FURTHER DETAILS
The matrix Q is represented as a product of elementary reflectors

LWORK

INFO

CHAPTER 7. LAPACK

On exit, if INFO = O, WORK(1) returns the optimal LWORK.

(input) INTEGER

The dimension of the array WORK. LWORK >= max(1,M). For opti-
mum performance LWORK >= M*NB, where NB is the optimal block-
size.

If LWORK = -1, then a workspace query is assumed; the routine
only calculates the optimal size of the WORK array, returns
this value as the first entry of the WORK array, and no error
message related to LWORK is issued by XERBLA.

(output) INTEGER
= 0: successful exit
< 0: if INFO = -i, the i-th argument had an illegal value

Q = H(k) . . . H(2) H(1), where k = min(m,n).

H(i)

Each H(i) has the form

=1 - tau *x v x v’

where tau is a real scalar, and v is a real vector with
v(1l:i-1) = 0 and v(i) = 1; v(i+l:n) is stored on exit in A(i,i+1l:n),
and tau in TAU(i).
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(LAPACK dgelqf)=
(defun dgelgf (m n a lda tau work lwork info)
(declare (type (simple-array double-float (*)) work tau a)
(type fixnum info lwork lda n m))
(f2c1l-1ib:with-multi-array-data
((a double-float a-%data}% a-%offset%)
(tau double-float tau-%data) tau-joffset’)
(work double-float work-%datal, work-%offset%))
(prog ((1 0) (ib 0) (iinfo 0) (iws 0) (k 0) (ldwork 0) (lwkopt 0) (nb 0)
(nbmin 0) (nx 0) (lquery nil))
(declare (type (member t nil) lquery)
(type fixnum nx nbmin nb lwkopt ldwork k iws iinfo
ib 1))
(setf info 0)
(setf nb (ilaenv 1 "DGELQF" " "m n -1 -1))
(setf lwkopt (f2cl-1lib:int-mul m nb))
(setf (f2cl-lib:fref work-Ydata) (1) ((1 *)) work-%offset)
(coerce (the fixnum lwkopt) ’double-float))
(setf lquery (coerce (= lwork -1) ’(member t nil)))
(cond
((<m 0)
(setf info -1))
((<n 0
(setf info -2))
((< 1da (max (the fixnum 1) (the fixnum m)))
(setf info -4))
((and
(< lwork (max (the fixnum 1) (the fixnum m)))
(not lquery))
(setf info -7)))

(cond
((/= info 0)
(error

" *x On entry to ~a parameter number ~a had an illegal value~%"
"DGELQF" (f2cl-1lib:int-sub info))
(go end_label))
(1query
(go end_label)))
(setf k (min (the fixnum m) (the fixnum n)))
(cond
((=k 0)
(setf (f2cl-lib:fref work-%data) (1) ((1 *)) work-%offsety)
(coerce (the fixnum 1) ’double-float))
(go end_label)))
(setf nbmin 2)
(setf nx 0)
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(setf iws m)
(cond
((and (> nb 1) (< nb k))
(setf nx
(max (the fixnum 0)
(the fixnum
(ilaenv 3 "DGELQF" " "m n -1 -1))))
(cond
((< nx k)
(setf ldwork m)
(setf iws (f2cl-1ib:int-mul ldwork nb))
(cond
((< lwork iws)
(setf nb (the fixnum (truncate lwork ldwork)))
(setf nbmin
(max (the fixnum 2)
(the fixnum
(ilaenv 2 "DGELQF" " "m n -1 -1))))))))))
(cond
((and (>= nb nbmin) (< nb k) (< nx k))
(f2cl-1lib:fdo (i 1 (f2cl-lib:int-add i nb))
((> i (f2cl-1lib:int-add k (£f2cl-lib:int-sub nx))) nil)
(tagbody
(setf ib
(min
(the fixnum
(f2cl-1lib:int-add (f2cl-lib:int-sub k i) 1))
(the fixnum nb)))
(multiple-value-bind (var-0 var-1 var-2 var-3 var-4 var-5 var-6)
(dgelq2 ib (f2cl-lib:int-add (f2cl-lib:int-sub n i) 1)
(f2cl-lib:array-slice a double-float (i i) ((1 1lda) (1 *)))
lda (f2cl-lib:array-slice tau double-float (i) ((1 *))) work
iinfo)
(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5))
(setf iinfo var-6))
(cond
((<= (f2cl-lib:int-add i ib) m)

(dlarft "Forward" "Rowwise"

(f2cl-1lib:int-add (f2cl-lib:int-sub n i) 1) ib
(f2cl-lib:array-slice a double-float (i i) ((1 1lda) (1 *)))
lda (f2cl-lib:array-slice tau double-float (i) ((1 *))) work
ldwork)

(dlarfb "Right" "No transpose" "Forward" "Rowwise"
(f2cl-1ib:int-add (f2cl-lib:int-sub m i ib) 1)
(f2cl-1ib:int-add (f2cl-lib:int-sub n i) 1) ib
(f2cl-1lib:array-slice a double-float (i i) ((1 1lda) (1 *)))
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lda work ldwork
(f2cl-lib:array-slice a
double-float
((+ 1 ib) 1)
((1 1da) (1 %))

lda
(f2cl-lib:array-slice work double-float ((+ ib 1)) ((1 *)))
ldwork))))))
(t
(setf i 1)))
(if (<= i k)

(multiple-value-bind (var-0 var-1 var-2 var-3 var-4 var-5 var-6)
(dgelq2 (f2cl-1ib:int-add (f2cl-1lib:int-sub m i) 1)
(f2c1l-lib:int-add (f2cl-lib:int-sub n i) 1)
(f2cl-lib:array-slice a double-float (i i) ((1 1lda) (1 *))) 1lda
(f2cl-lib:array-slice tau double-float (i) ((1 *))) work iinfo)
(declare (ignore var-0 var-1 var-2 var-3 var-4 var-5))
(setf iinfo var-6)))
(setf (f2cl-lib:fref work-Ydata) (1) ((1 *)) work-%offset’,)
(coerce (the fixnum iws) ’double-float))
end_label
(return (values nil nil nil nil nil nil nil info)))))

7.14 dgeqr2 LAPACK

(dgeqr2.input)=
)set break resume
)sys rm -f dgeqr2.output
)spool dgeqr2.output
)set message test on
)set message auto off
)clear all

)spool
)1lisp (bye)
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(dgeqr2.help)=

CHAPTER 7. LAPACK

dgeqr2 examples

Man Page Detail

S

NAME
DGEQR2 - a QR factorization of a real m by n matrix A
SYNOPSIS
SUBROUTINE DGEQR2( M, N, A, LDA, TAU, WORK, INFO )
INTEGER INFO, LDA, M, N
DOUBLE PRECISION A( LDA, * ), TAU( * ), WORK( * )
PURPOSE
DGEQR2 computes a QR factorization of a real m by n matrix A: A = Q *
R.
ARGUMENTS
M (input) INTEGER
The number of rows of the matrix A. M >= 0.
N (input) INTEGER
The number of columns of the matrix A. N >= 0.
A (input/ou