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$ sudo apt-get install gfortran g++ libblas-dev liblapack-dev

g+t+ 0O0D0OOOODOOOOOOOO

gfortran OO00OOO00OOOO0OOOO

libblas-dev DO0O0O0O0O0OOOOOOOO
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a=3,=-2000,

C <« aAB +fC
ogoooooboooooooooa.
ooo
21 336 708
-64 514 95
210 31 475
ooo0o
@
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O0-0000:DGEMMDO OO

Ooo CBLASOOO
void GHIaAB+HBCc

int m, int n, in

B

int lda+ecorrs* d

double

M

gtransa, const char xtransb,
¥ double x alpha, const double xA,

ouble * B, int 1ldb, const double =*beta,

A

1

C

l® “transa”, “transb”, “transc” O
O00oooooooooooo

Yo A,B,CO0O00O0O0 Row major
gobooooooono

e M\N,KOOOOOOOOO
go

@ alpha,beta0 0000000
ooooooo
o
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#include <stdio.h>
extern "C" {

#define ADD_

#include <cblas_£f77.h>
}

//Matlab/Octave format

void printmat (int N, int M, double =3,

double mtmp;
printf("[ ");
for (int 1 = 0;
printf£("[ ");
for (int j = 0; j < M; Jj++)
mtmp = A[i + j * LDA];
printf ("%5.2e", mtmp);
if (j <M - 1) printf (",
} if (i < N - 1) printf("];
else printf ("] ");
} printf("]");

i< N; o idd) |

int main ()

int n = 3;

double *A
double =B
double *C

double alpha, beta;

new double[nxn];
new double[n#*n];
new double[n*n];

A[O+1*n]= 8; A[0+2+n]= 3;
A[1+1%n]=10; A[142+n]= §;
A[2+1%n]=-5; A[242+n]=-1;

B[0+1xn]= 8; B[0+2%n]=3;
B[1l+1l*n]=11; B[1+2%n] .35
B[2+1*n]= 6; B[2+2xn]=1;
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OOo-ooooooool

printf ("# dgemm demo...\n");

printf ("A =");printmat (n,n,A,n);printf ("\n");
printf ("B =");printmat (n,n,B,n);printf ("\n");
printf ("C =");printmat (n,n,C,n);printf ("\n");
alpha = 3.0; beta = -2.0;

F77_dgemm("n", "n", &n, &n, &n, &alpha,
A, &n, B, &n, é&beta, C, &n);
printf ("alpha = %5.3e\n", alpha);

printf ("beta = %5.3e\n", beta);
printf ("ans="); printmat(n,n,C,n);

printf ("#check by Matlab/Octave by:\n");
printf("alpha * A * B + beta * C =\n");

(
(

(
printf ("\n");
(

(

[1C; delete[]B; delete[]A

delete

o
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Oo-odooobofooooon

O00000000gemm_demo.cpp” 00000000

gobood.oooooboooooooo,obooooooooon
00000000000000Octave 0 MatlabO O OO OOoOO
O O00000000000O0000ODO0O000O0O0O00

$ ./dgemm_demo

# dgemm demo. ..

A =[ [ 1.00e+00, 8.00e+00, 3.00e+00]; [ 2.00e+00, 1.00e+01, 8.00e+00];
9.00e+00, -5.00e+00, -1.00e+00] ]

[
B =[ [ 9.00e+00, 8.00e+00, 3.00e+00]; [ 3.00e+00, 1.10e+01, 2.30e+00];
[ -8.00e+00, 6.00e+00, 1.00e+00] ]
C =[ [ 3.00e+00, 3.00e+00, 1.20e+00]; [ 8.00e+00, 4.00e+00, 8.00e+00];
[ 6.00e+00, 1.00e+00, -2.00e+00] ]
alpha = 3.000e+00
beta = -2.000e+00
ans=[ [ 2.10e+01, 3.36e+02, 7.08e+01]; [ -6.40e+01, 5.14e+02, 9.50e+01];

;
[ 2.10e+02, 3.10e+01, 4.75e+01] ]
#check by Matlab/Octave by:
alpha * A * B + beta * C

o
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LAPACKOO:OOODODODOOoOOooooooood

0 :DSYEV

3x3000000

O0000ooO0o00ooooooooooooooooo
Av; = Av; (i=1,2,3)
00000000 0000000 4,4, 00
—-0.40973,1.57715, 10.83258
00000000 v,v,v;00

Vi (-0.914357,0.216411,0.342225)
1) (0.040122, -0.792606, 0.608413)
vy = (0.402916,0.570037,0.716042) o
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Ooooobofoooobobbfofod bpsyevO(d

000 FortranO OO QO QOQooQ
dsyev_£f77 (const char xjobz, const char =xuplo, int =n,

double *A, int #*lda, double *w, double =*work,
int *lwork, int =*info);

Q@ jobz0 00 0I0I0IOO0OOODOOOOOODODDODODOOODOOO
Q@ uplo:0DODODODOOODOOOOOOOO

@ A /lda:00 AOODO leading dimension

e wOODOODOOODO (0DO)

@ work, lwork:0 00000000000 ODODOOOOOOOOO

@ info:=000000<0: INFO=-i0 0 iD00DO0O000O0DO>0: INFO=i
ooooo

o
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Oooooobooon

#include <iostream>
#include <stdio.h>
extern "C" int dsyev_
const char =xuplo,

(const char xjobz,

int #n, double =*a, int =xlda, double xw, double
*work, int xlwork, int =xinfo);

//Matlab/Octave format

void printmat (int N, int M, double %A, int LDA)

double mtmp;

printf("[ ");

for (int i = 0; 1 < N; i++) {
printf("[ ")
for (int j = 0; Jj < M; Jj++) {

mtmp = A[i + j * LDA];

printf ("%$5.2e", mtmp);
if (3 <M - 1) printf(", ");
} if (1 < N - 1) printf("]; ");
else printf ("] ");
} oprintf("1");
}
int main()
{
int n = 3;

int lwork, info;
double *A = new double[nxn];
double *w = new double[n];

//setting A matrix

A[0+0xn]=1;A[0+1%n]=2;A[0+2*n]=3;

A[1+0xn]=2;A[1+1%n]=5;A[1+2+n]=4

A[2+40%n]=3;A[2+1%n]=4;A[2+2+n]=6;

printf ("A ="); printmat(n, n, A, n);

printf ("\n");

lwork = -1;

{ double *work = new double[l];

dsyev_("v", "U", &n, A, &n, w, work,
&lwork, &info);

lwork = (int) work[0];

delete[]work;

work = new double[std::max((int) 1, lwork)];
//get Eigenvalue
dsyev_("v", "U", &n, A, &n, w, work,
&lwork, &info);
//print out some results.
printf ("#eigenvalues \n"); printf("w =");

printmat(n, 1, w, 1); printf("\n");
printf ("#eigenvecs \n"); printf("U =");
printmat(n, n, A, n); printf ("\n");

printf ("#Check Matlab/Octave by:\n");

printf("eig(A)\n");

printf ("U’ *A«U\n") ;

delete[]work; .
delete[]w =
delote[]A RIMEN
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00000000 igenvalue_demo.cpp”’ 0000000000

$ g++ eigenvalue_demo.cpp -o eigenvalue_demo —-lblas
—-lapack -lgfortran

OoOoo
OoOoo
OoOoo
OoOoo
OoOoo
OoOoo
O
O
O
O
O
O
O
O
O

A =[ [ 1.00e+00, 2.00e+00, 3.00e+00];\

O [ 2.00e+00, 5.00e+00, 4.00e+00];\
[ 3.00e+00, 4.00e+00, 6.00e+00] ]

#eigenvalues

w =[ [ -4.10e-01]; [ 1.58e+00]; [ 1.08e+01] ]

#eigenvecs

U=[ [ -9.14e-01, 2.16e-01, 3.42e-01]
[ 4.01e-02, -7.93e-01, 6.08e-01]
[ 4.03e-01, 5.70e-01, 7.16e-01] ]

#Check Matlab/Octave by:

eig(n)

U’ *A*U

i\
i\
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@ BLAS, LAPACKO O OOOQOoooooond

e BLAS, LAPACKO O OOOOODOOOODOOO
goog

e IO DOODLDOODLDODO

@ BLAS, LAPACKO O OOOODOO
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