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HEN
1. 00000000000Maple000000000000O

2. 0000bobooboboobouobobooboboobobuooog
gbobobooooboboboobobobuoboboboboobon
gbgobgbbobbobooboobooboobobbobod
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Transpose(A1) =

goo




un

0 1 1/2 0 1/4 1/2 0 17
1/5 0 1/2 1/3 0 0 0 1/7
1/5 0 0 1/3 1/4 0 0 1/7
1/5 0 0 0 1/4 0 0 17 | = -
1/5 0 0 1/3 0 1/2 1 17
0 0 0 0 1/4 0 0 1/7
150 0 0 0 0 0 1/7
2 OO ﬂ]D[])D[]D[]D[]D[]D[]D[]D[]D
00 (000)ooooooOooOoOoUoUoooooooooOoOooUoooooo
Of00o000o0o0o0o0oooooooogooog Agooooog
Az = \x (1)
OO0 XOOO0OO0OO00000000000X0O0
det(A—AE)=0 (2)
godooooooooooooooao
O00000000000000 XeOOOooooono
X = AX,, (3)
O0o00oooA0OQO0OOO0DOO0O0O0OU0OO0OO0OoO0oOooOoooDoOoUoOoOooa
gooooooo
Oo0oooooooooooooooooooooooooooooooonn
00000000000 M|>|A>--->[\/000000000010000
0o0o0ooooon z,xs,...,z, 0000000 OOOOOOOOOOOOO
goooogod
Xo=cxi +cxy+- - +cpx, (4)
000000000000 Ao NOOOOOO
AVX =Nz + e e+ e\ Ve, (5)

goooooooooooo
A N . )\n N
ANXQZXNzcl)\{V{$1+CQ<)\2> $2—|—+C<> $n} (6)
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3 JacobiUUOUOOOOOOODODOO

gboboobobobobobooboboobobboobooboboobo
0000000000ooooo0oDooDoOoO0o0O0O0O0O0O0O0ooOn Jacobi(d
00)000000000000000000000000000000 (House-
holder) 0000 000D 0O0OCOCOOOOO0O0O0O0OOOOOODOOOOODODOO
O00b0O0D000000JacobiD O OHouseholder O OOOD0OOOOOO100
gboobuoobooboobooon

3.1 MapleOOOOGOGOO

gbooobuooboobobbobb  pO0bO00vuvbOoobOon

B_U:<a11 a12> <cos<e> —sin(@)) -

a1 Qg9 sin(f)  cos(0)

000000000 4x40000
UtBU 9)
0000000000 0000000000000

> restart:

n:=4:

with(LinearAlgebra) :
B:=Matrix(n,n,shape=symmetric,symbol=a) ;

ai,1 ai2 G1,3 Q1.4
B.— | @2 G22 G2,3 (24
a1,3 Q23 3,3 034
G1,4 Q24 G34 Q44

> U:=Matrix(n,n, [[c,-s,0,0], [s,c,0,0],[0,0,1,0],[0,0,0,111);
#U:=Matrix(n,n, [[c,-s], [s,cl]);




SO ®»w O
SO0

O = O O
— o O O

> TT:=Transpose(U) .B.U;

TT =

[(cal,l +sa172)c+ (Ca172 +sa272)s, —(ca171 + 8a172)8+ (caLQ +SCL272)C,
cai,s +S(12,3, cai, 4 +3a2,4]
R—saLl—%caLg)c%—(—saLg—Fcazg)s,—(—saLl—kcaLg)s%—(—saLg—Fcazg)c,

—SGL3+Caz3,—SaL4+Ca14

tai s+ saz 3, —saiz3+caz s, ass, as 4

taia+sasa, —Sai,a+casa, as 4, a4

> expand(TT[1,1]);
expand (TT[2,2]);
expand (TT[1,2]);
expand (TT[2,1]);
ctaj1+2csar s+ s%az e

sQaLl——2csaL2-¥c2az2

—scay1 —s?ay 2+ ctays+csas o

AscaL1—52aL2+wgaL2+csa12

ooooooooooogoebonDobDObDOoOO

(10)

gogbobobooogb.y=1200000000000



> expand(TT[3,1]1);
expand (TT[3,2]);

cay,s —|—SCL273
—say,3+cazs

ggbboogoobbuooobobbuoooobbuoooobbooooboog
gogbobbouoodoo

3.2 JacobiUODOOOOODOOOOCOOO

gogoboboobobbodoooooobbobbodooooobobooboboooa
0000000000000 00000UooooooooOn (column)0O0O0
ggooobod

gob 1. 00000

#include <stdio.h>
#include <math.h>

#define M 10
void PrintMatrix(double a[M][M], int n);

int main(void){
double a[M][M],v[M][M];
double eps=0.0001,div,r,t,s,c,apj,aqj,aip,aiq,vip,viq;
int i,j,n,iter,count,iterMax=1000000,p,q;

scanf("%d",&n);
for(i=1;i<=mn;i++){
for(j=1;j<=n;j++) scanf("%1f" &ali][j]);

PrintMatrix(a,n);
for(i=1;i<=n;i++){

for(j=1;j<=mn;j++) v[i][j]=0.;
} v[i][i]=1.;

for(iter=1;iter<=iterMax;iter++){
count=0;
for(p=1;p<=n—1;p++){
for(q=p+Lq<=n;q++){
if (fabs(a[p][q])<eps) continue;
count+-+;
div=a[p][p]—a[q][q];
if (div 1= 0.0)
r=2.0*a[p][q]/div;
t=0.5*atan(r);
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} else {
t=0.78539818;

}

s=sin(t);

c=cos(t);

for(j=1;j<=n;j++){
apj=a[p][il;
aqj=al[q]lj];
a[p][j]=apj*ct+aqj*s;

} a[q][j]=—apj*s+agj*c;

for(i=1;i<=n;i++){
aip=ali][p];
aiq=ali][q];
a[i][p]=aip*c+aiq*s;
a[i][q]=—aip*staig*c;
vip=vl[i][p];
vig=vli][q];
vli][p]=vip*c+vig*s;

} vl[i][a]=—vip*s+vig*c;

printf("p,q=%3d,%3d\n" ,p,q);

PrintMatrix(a,n);

}

if (count==0) break;
}
printf("Eigen values:\n");
for(i=1;i<=n;i++) printf("%6.2f",a[i][i]);
printf("\nEigen vectors:\n");
PrintMatrix(v,n);

return O;

}

void PrintMatrix(double a[M][M], int n){
int ij;
for(i=1i<=n;i++){
for(j=1;j<=n;j++) printf("%6.2£" a[i][j]);
printf("\n");

printf("\n");

}

40
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1142
1124
BobsNewPBG4: ~/NumRecipe/chap8] bob) Jacobi2<input.txt
5.00 4.00 1.00 1.00
4.00 5.00 1.00 1.00
1.00 1.00 4.00 2.00
4.

1.00 1.00 2.00 00

p,q= 1, 2
9.00 -0.00 1.41 1.41
-0.00 1.00 -0.00 -0.00
1.41 -0.00 4.00 2.00
1.41 -0.00 2.00 4.00

p,a= 1, 3
9.37 -0.00 -0.00 1.88
-0.00 1.00 0.00 -0.00
-0.00 0.00 3.63 1.57

1.88 -0.00 1.57 4.00
p.g= 1, 4
9.96 -0.00 0.47 -0.00
-0.00 1.00 0.00 0.00
0.47 0.00 3.63 1.50
0.00 0.00 1.50 3.41
..<gd»>...

Eigen values:
10.00 1.00 5.00 2.00
Eigen vectors:
0.63 -0.71 -0.32 0.00
0.63 0.71 -0.32 0.00
0.32 0.00 0.63 -0.71
0.32 0.00 0.63 0.71

4 O00O00OO0O0OO0OOOO0OOO

gogobbbobbbodoooooobbbobboooooobbbbbodaao
gogobobbobbbouooooobobobobbouooooobbobbougod
ggbbbuoogbbboooobbod

gogobbbobboouooooooobboobbboobbbooooood
ggobbbbbbuooooobbobbbouoooooobbobobbougo
0000000 BLASO LAPACKOOOOODODODOOooooo



gboobooboboobobobobo Lvobob cooboboboboo
OOO0OOLAPACKOOOODODOODOODOODIo0OODODODOODOODODO

> 1000 [dim] 2.5200 [sec] #BOB
> 1000 [dim] 0.4700 [sec] #LAPACK

00000000 PCO MacBook(2GHz Interl Core Duo) 0000000000
004700 14GFLOPOOOODOODDODO 0700 MacBook(2GHz Interl Core 2
Duw)00O0O0O00Ooooo

bob% gcc -03 bob.c -o bob
bob% ./bob
1000
1000 [dim] 1.7543 [sec] #BOB
bob% gcc -03 lapack.c -llapack -lblas -o lapack
bob} ./lapack
1000
1000 [dim] 0.1893 [sec] #LAPACK

O035GFLOPSODOODOO

gogobbobobbuodooooobobbbbuoooobobobbbooooooon
gobbboooooobbuooobbboobobbooobobbooobooboboo
gboooboobboboboobuoobuoobooboobbobogubobo
O00000000000000 Fortrand COOOO0OOOOOODODOOO)DOO
0000000000000 0000000000000D0o0o00 (oOoog-d
0)0D00000ooooo

gooogobbboooobbboooon

00 3:000lzy000O0OO0OO0ODOOO

#include <stdio.h>
#include <stdlib.h>
#include <math.h>
#include <time.h>

//#undef PRINT
//#define PRINT

void printMatrix(double *a, double *b, long n);
int MatrixInverse(double *a, double *b, long n);

int main(void){
clock_t start, end:
int i,j;
long n;
double *a,*b;
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scanf("%1d",&n);

a=(double *)malloc(n*n*sizeof(double)); 20
b=(double *)malloc(n*sizeof(double));

for (i=0;i<n;i++){
for (j=0;j<n;j++){
a[i*n+j]= 2*(double) random() / RAND_MAX — 1.0;

for (i=0;i<n;i++){

bli]= 2*(double) random() / RAND_MAX — 1.0;
} 30
printMatrix(a,b,n);

start = clock();

MatrixInverse(a,b,n);

end = clock();

printf("%5d [dim] %10.4f [sec] #BOB\n",
n,(double)(end—start)/CLOCKS_PER_SEC);

printMatrix(a,b,n);

free(a); 40
free(b);
return 0;

}

int MatrixInverse(double *a, double *b, long n){
double *x;
double pvt=0.00005,am;
int i,j.k;

x=(double *)malloc(n*sizeof (double)); 50

for(i=0;i<n—1;i++){

if (fabs(a[i*n-+i])<pvt){
printf("Pivot %3d=%10.5f is too small.\n",ia[i*n+i]);
return 1;

}

for(j=i+1;j<n;j++){
am=a[j*n+i]/a[i*n-+i];
for(k=0;k<n;k++) a[j*n+k]—=am*ali*n+k];
b[j]—=am*bli]; 60

}

//Backward substitution
for(j=n—1;j>=0;j——){
x[j]=b[;
for(k=j+1;k<n;k++){
x[jl-=alj*n+k]*x[K];

bjl=x[j]/=alj*n+j];

10



70
free(x);
return 0;

}

void printMatrix(double *a, double *b, long n){
int i,j;
#ifdef PRINT
printf("\n");
for (i=0;i<n;i++){
for (j=0;j<n;j+-+){ 80
printf("%10.5£" a[i*n+j]);
}
printf(":%10.5£" bli]);
printf("\n");
}
printf("\n");
#endif
return;

}

O00 4: LAPACKOO smart OO0 OO OOODOOOO

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#include <vecLib/vecLib.h>

void printMatrix(double *a, double *b, long n);

int main(void){
clock_t start, end;
int i,j; 10
double *a,*b;
long n,nrhs=1, lda,ldb, info, *ipiv;

scanf("%1d",&n);

a=(double *)malloc(n*n*sizeof(double));
b=(double *)malloc(n*sizeof (double));
lda=ldb=n;
ipiv=(long *)malloc(n*sizeof(long));
20

for (i=0;i<n;i++){

for (j=0;j<n;j++){

a[j*n+i]= 2*(double) random() / RAND_MAX — 1.0;

}

}

for (i=0;i<n;i++){
bli]= 2*(double) random() / RAND_MAX — 1.0;
}

11



printMatrix(a,b,n); 30

start = clock();
dgesv_(&n, &nrhs, a, &lda, ipiv, b, &ldb, &info);
end = clock();
printf("%5d [dim] %10.4f [sec] #LAPACK\n",

1n, (double)(end—start)/CLOCKS_PER_SEC);
printMatrix(a,b,n);

free(a);
free(b); 40
free(ipiv);

return 0;

PrintMatrix 0 bobO OO0 OD0OOO0OO0OSXODO
gcc -03 -UPRINT lapack.c -llapack -lblas

000000000000 O0lnux00 LAPACK, BLASOODOOOOOOOOO
ERERE

#include <vecLib/vecLib.h>
Oo0opoooooooo
gcc -03 -DPRINT lapack.c -L/usr/local/l1ib64 -llapack -lblas -1g2c

ggbobobogogboboogood

HEN

1.4x40000000000Maple0000D00OO0O0OO0OOODOODOODOO
googo

2. JacobiDODOODOODOOOOODOO

3. LAPACKOOOOOOO dseyy000O0OO0D0O00000000(MOOO0O
0000000000000000000000000000000000
oooo)
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