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#include <stdio.h>
#define N 3
int main(void)
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{
int i, j, k;
double a[N][N], b[N][N], c[N][N];
for(i=0; i<N-1; i++){
for(j=0; j<N-1; j++){
printf("al¥%dl [%d]l =", i, j);
scanf ("Y1f", &x);
alil[j] = x;
}
3
for(i=0; i<N-1; i++){
for(j=0; j<N-1; j++){
printf ("b[%d] [%d] =", i, j);
scanf ("}1f", &x);
b[i] [j] = x;
}
}
for(i=0; i<=n-1; i++){
for(j=0; j<=n-1; j++){
c[i] [j1=0.0;
for (k=0; k<=n-1; k++){
clil [jl1+=alil [kIx*b[k] [j];
}
}
}
for(i=0; i<N-1; i++){
for(j=0; j<N-1; j++){
printf ("c[%d] [%d] = %f¥n", i, j, c[i1[j1);
}
}
return 0;
}
BRME (2)

#include <stdio.h>
#include <math.h>
#define N 3

void crout(double a[N][N], double L[N][N], double U[N][N]);
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int main(void)

{
double a[N][N]={{6,5,4},{12,13,10},{18,21,17}},
L[N] [N, UINIINI, x
int i, j;
crout(a, L, U);
printf ("¥n");
for(i=0; i<=N-1; i++){
for(j=0; j<=N-1; j++){
printf("%f ", L[i]1[j1);
}
printf ("¥n");
}
printf ("¥n");
for(i=0; i<=N-1; i++){
for(j=0; j<=N-1; j++){
printf("%f ", ULL1[j1);
}
printf("¥n");
}
return 0;
}

void crout(double a[N][N], double L[N][N], double U[N][N])
{
int i, j, k;

L[o]l[0] =
Ulol[0] = a[0][0];

for(j=1; j<=N-1; j++) UL0]I[j]l = al0l[jl;
for(i=1; i<=N-1; i++) U[i]1[0] = 0.0;
for(i=0; i<=N-1; i++) L[i][0] = a[il[0] / U[0][0];
for(j=1; j<=N-1; j++) L[0]1[j] = 0.0;
for(i=1; i<=N-1; 1++){
L[il[i] = 1.
U[il[1] = a[1][1]



for(k=0; k<=i-1; k++){
U[i]l[i] -= L[iJ[x] * ULk]I[il;
}

for(j=i+1; j<=N-1; j++){
L[j1[i] = aljl[il;
for(k=0; k<=i-1; k++){

L{j1[i] -= L[jI1[k] * Ulk][il;

}

L[j1[i] /= Uil [il;
U[j1[i] = 0.0;
L[i]1[j] = 0.0;
U[i1[j] = alil[jl;

for(k=0; k<=i-1; k++){

U[i][j] —-= LOil (k] * Ulk][j];

}

BRMEE (1)

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

#define

void gauss(double a[N][N], double x[N], double b[N]);

N 3

int main(void)

{

double a[N][N]={{6,5,4},{12,13,10},{18,21,17}}, x[N];

double b[N]={8,16,27}, temp;
int i, j;

gauss(a, x, b);
printf ("¥n");

for(i=0; i<=N-1; i++){

3

printf ("x[%d] = %f¥n", i, x[i]);

173
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return O;

}

/¥ AT ADHEBREFHEN—F >~ */
void gauss(double a[N][N], double x[N], double b[N])
{

double copy, akk, aik;

int i, j, k, max;

/% ERY R */
for (k=0; k<=N-2; k++){
max = k;

for(i=k+1; i<=N-1; i++){
if (fabs(al[i]l [k]) > fabs(a[max][k])) max
}

/% BIAMLEE AN S MBI o722 &) %/
if (fabs(al[max] [k]) < 1.0e-7) exit(0);

/¥ FTTOANEZ */
if (max '= k){
for(j=0; j<=N-1; j++){
copy = alk][j];
alk][j] = almax][j1;
al[max] [j] = copy;
}
copy = blk]l;
blk] = b[max];
blmax] = copy;
+

/* HEHE */
akk = al[k][k];

for(j=k; j<=N-1; j++){
alk] [j] /= akk;

}

blk] /= akk;

i;



175

for(i=k+1; i<=N-1; i++){
aik = alil [k];

for(j=k; j<=N-1; j++){
alil[j] -= aik * al[k][j];

}

b[i] -= aik * b[k];

}

/* BB */
x[k] = blk] / alk][k];

for(k=N-2; k>=0; k-—-){
for(j=0; j<=N-1; j++){
x[k] -= alk][j] * x[j];

}
x[k] += b[k];
}
}
ERMEE (2)

#include <math.h>
#define N 3 /x BHO */
#define M 400 /* G */

void seidel(double a[N][N], double x[N], double b[N]);

int main(void)
{
double al[N][N]={{6,5,4},{12,13,10},{18,21,17}}, xI[N],
b[N]1={8,16,27}, temp;
int i, j;

for(i=0; i<N; i++) =x[i]=1.0;
for(i=0; i<M; i++) seidel(a, x, b);

printf ("¥n");
for(i=0; i<N; i++){

printf ("x[%d] = %f¥n", i, x[il);
}
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return O;

}

/¥ HIA=HA TFTVEFEILV—F >~ x/
void seidel(double a[N][N], double x[N], double b[N])
{

double copy, akk, aik;

int i, j;

for(i=0; i<N; i++){
x[i] = b[il;
for(j=0; j<N; j++){
if(it=j) =x[i] -= alil[j] * x[j1;
}
x[i] /= alillil;

ERMEE (1)
#include <stdio.h>
#include <math.h>

#define N b5 /x {75OY 1 X x/
#define PI 3.1415926535897

void jacobi(double a[N][N], double e[N], double v[NI[NI);

int main(void)
{
int i, j;
double al[N][N]={{2.0,-1.0,0.0,0.0,0.03},
{-1.0,2.0,-1.0,0.0,0.0},
{0.0,-1.0,2.0,-1.0,0.0},
{0.0,0.0,-1.0,2.0,-1.0},
{0.0,0.0,0.0,-1.0,2.0}},
e[N], vIN]INI, x;

jacobi(a, e, v);



}
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for(j=0; j<N; j++){
printf ("e[%d]=%15.8f¥n", j, e[j1);
printf ("EH T ML ¥n");
for(i=0; i<N; i++){
printf ("%15.8f¥n", v[i]l[j]1);
}
}

return O;

/* YaAVEIZ X BEAEEZE */
void jacobi(double a[N][N], double e[N], double v[N][N])

{

int i, j, kmax=100, repeat, p, q;
double eps, c, s, theta, gmax;
double apq, app, aqq, apgmax, apj, aqj, vip, viq;

gmax=0.0;
for(i=0; i<N; i++){
s=0.0;
for(j=0; j<N; j++){
s += fabs(alil [j1);
}
if (s>gmax) gmax=s;
}
eps=0.000001*gmax;

for(i=0; i<N; i++){
for(j=0; j<N; j++){
v[i] [j1=0.0;
}
v[i] [i]=1.0;
}

for(repeat=1; repeat<kmax; repeat++){
/% WAHE */
apgmax = 0.0;
for(p=0; p<N; p++){
for(g=0; q<N; g++){
if(pl=q){
apg=fabs(alpl [q]);
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if (apg>apgmax) apqmax=apq;

}
}
if (apgmax<eps) break;

for(p=0; p<N-1; p++){
for(q=p+1; q<N; g++){
apg=alp] [q];
app=alp] [p];
aqq=alql [q];
if (fabs(apgmax)<eps) break;

if (fabs(app-aqq)>=1.0e-15){

theta = 0.5*atan(2.0*apq/(app-aqq));
Yelsed{

theta = PI/4.0;

¥
c = cos(theta);

= sin(theta);
alpl [p] = app*c*c + 2.0xapg*c*s + aqg*s*s;
alql[q] = app*s*s - 2.0*apqg*c*s + aqg*c*c;
alpl[q] = 0.0;
alql[p] = 0.0;

for(j=0; j<N; j++){
if(§l=p && j'=q){
apj = alpl[j];
aqj = alql[j];
alpl[j] = apj*c + aqj*s;
alql[j] = -apj*s + aqj*c;
aljllp]l = alpl[j1;
aljllq] = alql[j1;
}
3
for(i=0; i<N; i++){
vip=v[i] [p];
vig=v[i] [q];
v[i] [p] = vip*c + vig*s;
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v[i] [q] = -vip*s + vigx*c;
}
}
}
eps=eps*1.05;
}
for(i=0; i<N; i++) el[i]l = al[i]l[il;
}
BERMEE (2)

#include <stdio.h>

#include <math.h>

#define N 5 /* {74lOY A X *x/
#define M 100 /* FHE DD IKUEE */

void crout(double a[N][N], double L[N][N], double U[N][N]);
void product(double a[N][N], double L[N][N], double R[N] [N]);

int main(void)
{
int i, j, k;
double a[N][N]={{2.0,-1.0,0.0,0.0,0.0%},
{-1.0,2.0,-1.0,0.0,0.0},
{0.0,-1.0,2.0,-1.0,0.0},
{0.0,0.0,-1.0,2.0,-1.0},
{0.0,0.0,0.0,-1.0,2.0}},
L[N][N], RIN][N], x;

0
0

for(k=0; k<=M; k++){
crout(a, L, R);
product(a, L, R);
}

for(i=0; i<=N-1; i++){
for(j=0; j<=N-1; j++){
printf("%f ", alil[j1);
}
printf ("¥n");

printf ("¥n");
return O;
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}

/x LU DREHENL—F > (crout i) */
void crout(double a[N] [N], double L[N][N], double U[N][N])
{

int i, j, k;

L[o]J[0] = 1.0;

urol[o] = al0][0];

for(j=1; j<=N-1; j++) U[0]1[j] = al0]l[j];

for(i=1; i<=N-1; i++) U[i][0] = 0.0;

for(i=0; i<=N-1; i++) L[i][0] = a[i][0] / U[0][0];
for(j=1; j<=N-1; j++) L[0]J[j] = 0.0;

for(i=1; i<=N-1; i++){
L[i][i] = 1.0;
U[1][i] = alil[i];
for(k=0; k<=i-1; k++){
U[i] [i] -= L[il1[k] * U[k][i];
}

for(j=i+1l; j<=N-1; j++){
L{j1[i] = alj]1[i];
for(k=0; k<=i-1; k++){
L[j10i] -= L[j1 k] * Ulk][il;

}

L[310i] /= Ulil[il;
U[j1[i] = 0.0;
L[i]l[j] = 0.0;

ULil (3] = alil[j];

for(k=0; k<=i-1; k++){
U[i][j] -= L[i]l[x] * U[k][j];
}

}

/x ATHIDREDER */
void product(double a[N][N], double L[N][N], double R[N][NI)
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int i, j, k;
for(i=0; i<=N-1; i++){
for(j=0; j<=N-1; j++){
alil[j1=0.0;
for(k=0; k<=N-1; k++){
ali]l [j1+=R[i] [k]*L[x] [j];
¥

ERMERE (1)
#include <stdio.h>
#define N 6 /x T—ZXH */

int main(void)

{

int i, j;

double x[N]={0.0,1.0,2.0,3.0,4.0,5.0},
y[N]={10.2,12.0,15.7,17.0,20.5,22.4},
a0,al,sumx=0.0,sumy=0.0,sumxx=0.0, sumxy=0.0;

for(i=0; i<N; i++){
sumx += x[i];
sumy += y[i];
sumxx += x[i]*x[i];
sumxy += x[i]l*y[i];

a0 = (sumy*sumxx - sumx*sumxy)/(N*sumxx - sumx*sumx);
al = (Nxsumxy -sumx*sumy)/(N*sumxx - sumx*sumx);

printf ("a0=%f, al=)f¥n", a0, al);

return O;

=HAE (2)
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] 6 =
ERMERE (1)
#include <stdio.h>
#define N 17
#define DIV 10
int main(void)
{
int i, j;
double x[N]={-4.0,-3.5,-3.0,-2.5,-2.0,-1.5,-1.0,-0.5,0.0,
0.5,1.0,1.5,2.0,2.5,3.0,3.5,4.0},
y[N]={0.0,0.1,0.4,0.9,1.6,2.5,3.6,4.9,6.4,
11.3,14.9,17.4,19.0,19.9,20.3,20.4,20.4},
xval, yval, h;

= 0.5 / (double)DIV;
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for(i=0; i<N-1; i++){
for(j=0; j<DIV; j++){
xval=x[i]+(double) j*h;
yval=y[i]l+(y[i+1]-y[i]) * (xval-x[i]) / (x[i+1]-x[i]);
printf ("x=%f, y=/%f¥n", xval, yval);

}

return O;

}

KR (2)
#include <stdio.h>
#include <math.h>

#define N 21
double lagrange(double xval,double x[N],double y[N],int k);

int main(int argc, char *argvl[])

{
int i, j, k=0;
double x[N]={-5,-4.5,-4,-3.5,-3,-2.5,-2,-1.5,-1,-0.5,0,
0.5,1,1.5,2,2.5,3,3.5,4,4.5,5%},

y [N]={0.0066,0.01098,0.0179,0.0293,0.04742,
0.0758,0.1192,0.1824,0.2689,0.3775,0.5,
0.6224,0.7310,0.8175,0.8807,0.9241,
0.9525,0.9706,0.9820,0.9890,0.9933},

xval, yval;

for(i=0; i<=10*(N-1); i++){
xval=x[k]+0.5%(double)i/10.0;
yval = lagrange(xval, x, y, k);
printf ("%4f¥t%f¥n", xval, yval);

}

return O;

}

double lagrange(double xval,double x[N],double y[N],int k)
{

int i,7j;

double s, nix;
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s = 0.0;
for(i=k; i<=k+N-1; i++){
nix = 1.0;
for(j=k; j<=k+N-1; j++){
if (=)o
nix*=(xval-x[j1)/(x[i]-x[j1);
}
}
s+=y[i]*nix;
3
return s;
}
] 7 =
EXRMEE (1)

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

#define PI 3.14159265358979323846
#define N 64 //FFT ®F — X mi#X

void dft(double x[N], double Xr[N], double Xi[N]);

int main(void)

{

//DFT GBI BB IR 24K
double x[N], Xr[N], Xi[N];
int i;

for(i=0; i<N; i++) x[i] = 0.0;
for(i=N/4; i<3*N/4; i++) x[i] = 1.0;

dft(x, Xr, Xi);

for(i=0; i<N; i++){
printf ("%f, %L, %L, %E¥n", Xrl[i], Xil[i],
sqrt (Xr[1]#Xr [11+Xi[11*Xi[i]), x[il);
}

return 0;



void dft(double x[N], double Xr[N], double Xi[N])

{
int k, p;
for (k = 0; k < N; k++){
Xr[k] = 0.0;
Xi[k] = 0.0;
for (p=0; p<N; p++){
Xr [k]+=x[p]l*cos(2.0%PI*pxk/(double)N);
Xi[k]-=x[p]l*sin(2.0*PI*pxk/(double)N) ;
}
Xr [k]=Xr [k]/sqrt ((double)N) ;
Xi[k]=Xi[k]/sqrt((double)N);
}
4] 8 =
BRME (1)
#include <stdio.h>

double f(double t, double x);

int main(void)

{

double t, x , dx, h;
int i;

1; /* FHEOZAIME */
0; x=1.0; /% WoAREXEZM ZOOXHME */

for(i = 0; i < 21; i++){

printf("%10.6f, %10.6f¥n", t, x);
dx =h * £f(t, x); /x HOODFE */

/* fEDFEH */
X += dx;
t += h;

185
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return O;
}
double f(double t, double x)
{
double dif;
dif = - x;
return(dif);
}

ERMEE (2)

#include <stdio.h>

double fi1(double t, double x1, double x2);
double f2(double t, double x1, double x2);

int main(void)

{
double t, x1, x2, dx1, dx2;
double ki1, k12, k13, k14, k21, k22, k23, k24, h;
int i ;

h
t

0.01; /x ZAEDHE */
0.0; x1 =20.0; x2=0.0; /x FHHEDOHKE */

for(i = 0; i < 20; i++) {
k11=h*f1(t, x1, x2);
k21=h*f2(t, x1, x2);
k12=h*f1(t+h/2.0, x1+k11/2.0, x2+k21/2.0);
k22=h*f2(t+h/2.0, x1+k11/2.0, x2+k21/2.0);
k13=h*f1(t+h/2.0, x1+k12/2.0, x2+k22/2.0);
k23=h*f2(t+h/2.0, x1+k12/2.0, x2+k22/2.0);
k14=hx*f1(t+h, x1+k13, x2+k23);
k24=h*f2(t+h, x1+k13, x2+k23);
/* BEBOEESDEIE */
dx1=(k11+2.0%k12+2.0%k13+k14)/6.0;
dx2=(k21+2.0%k22+2.0%k23+k24)/6.0;

o

printf("%10.6f %10.6f 710.6f¥n", t, x1, x2);

/* [EDFEH */
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x1+=dx1;
x2+=dx2;
t+=h;
}
return O;
}
double fi1(double t, double x1, double x2)
{
double dif;
dif = x2;
return(dif) ;
}
double f2(double t, double x1, double x2)
{
double dif;
dif = x2 + 2*x1 + 6;
return(dif);
}
2] 9 =
ERMERE (1)

#include <stdio.h>
#include <math.h>
#define EPS 0.01

int main(void)

{
double x1=0.5,x2=1.0,dx1,dx2,f1,£2,j11,3j12,j21,j22,norm;
int i, j;

for(i=0; i<20; i++){
f1l = 2.0*x1*xx1*x1-x2*x2*%x2-9.0;

2 = x1*x1*x1-2.0%x2%x2*%x2-4.0;
j11 = 6.0*x1x*x1;

jl2 = -3.0*x2*x2;

j21 = 3.0*x1x*x1;

j22 = -6.0*x2*x2;



188 wOR M OE Mm%
dx1l = (j22*£f1-j12x£2)/(j11xj22-j12%j21);
dx2 = (-j21*£f1+j11%£2)/(j11%j22-j12%j21);
norm = sqrt(dx1*dx1+dx2*dx2);
if (norm<EPS) break;
x1 -= dx1;
x2 -= dx2;
printf ("x1=%f, x2=Yf¥n",x1, x2);
}
return 0O;
}
g 10 =
ERMEE (1)

#include <stdio.h>

##define EPS 0.01
##define ALPHA 0.1
#define M 100 /% KAE[EIE =/

int main(int argc, char *argv[])

{

double x1=0.0, x2=0.0, dx1, dx2, norm;
int i, j;

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

}

dxl = 2.0%(x1-2.0) + 2.0%(x1-2.0%x2);
dx2 = -4.0%(x1-2.0%x2);

norm = sqrt(dxlxdxl + dx2*dx2);

if (norm < EPS) break;

x1 -= ALPHA * dx1;

x2 —-= ALPHA * dx2;

printf ("x1=Yf, x2=)f¥n", x1, x2);

return 0;
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K

ERMERE (1)

/* BIEARIZ X DEUER D =/
#include <stdio.h>
#include <math.h>

#define N 20

double daikei(double y[N], double dx);
double func(double x);

int main(void)
{
int i;
double y[N],h,a=1.0,b=2.0,x,integral;
h = (b-a)/(double)N;
for(i=0; i<=N; i++){
x=a+(double)ix*h;
y[il=func(x);
}
integral=daikei(y, h);
printf("value = %f¥n", integral);
return O;

}

/* BRARNIZLZ5HE «/
double daikei(double y[N], double h)
{
int 1i;
double s, value;
s = (y[ol+y[N1)/2.0;
for(i=1; i<N; i++) s+=yl[i];
value = sx*h;
return value;

}

double func(double x)
{

double y;

y = 1.0/x;

189
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return y;

ERRITE (2)
#include <stdio.h>
#include <math.h>

#define N 20

double simpson(double y[N], double dx);
double func(double x);

int main(void)

{
int i;
double y[N],h,a=1.0,b=2.0,x,integral;
h=(b-a)/(double)N;

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

x = a+(double)ixh;

y[i]l = func(x);
}
integral = simpson(y, h);
printf("value = %f¥n", integral);
return O;

}

/x VT DORRITKBEE */
double simpson(double y[N], double h)
{

int i;

double s, s1, s2;

sl = y[1];

s2 = 0.0;

for(i=2; i<=N-2; i+=2){
sl += y[i+1];
s2 += y[il;
}
s = (y[0]+y[N]+4.0%s1+2.0%s2)*h/3.0;
return s;



}

double func(double x)

{

double y;
y=1.0/x;
return y;

EHRAE (1)
#include <stdio.h>

##tdefine JMAX 50
#define N 10 /* fEHEBOEIE =/
#define Nt 10 /* WD D& */

int main(void)

{

int i, j, n;

double uO[N+1], ul[N+1], u2[N+1], ht, hx, x;

hx
ht

1.0/ (double)N; /*x FHIEDOLIANE */
1.0/ (double)Nt; /* WFEIDZ|AME */

/* FIHAME (£=t0) DFE */
for(i=0, x=0.0; x<0.5; x+=hx){
ul[i]=2.0%*x;
i++;
}
for(x=0.5; x<1.00001; x+=hx){

ul[i]=2.0%(1.0-x);

i++;
}
u0[0] = 0.0;
uO[N] = 0.0;

for(i=1; i<N; i++){
uO[il=u1[i]
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}
u2[0] = 0.0;
u2[N] = 0.0;

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

for(i=1; i<N; i++){
u2[i]=2.0%ul[i]
-u0[i]+ht*ht*(ul[i+1]-2.0*%ul[i]l+ul[i-1])/ (hx*hx);

}

for(i=0; i<=N; i++){
printf("%f ", u2[il);

}

printf ("¥n¥n");

for(i=0; i<=N; i++){
u0[i] = uill[il;
ull[i] = u2lil;

}

return 0;

ERAE (1)
#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#include <math.h>

#define N 30000 /% AT */
#define PI 3.1415926535 /* HER */

int main(void)
{
int i, n=0;
double a, L, y, yl, y2, r, x, judge, P, result;

a = 1.0; /% FITHREE */
L=0.8; /x $OEX *x/
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/* ELE ORI */
srand (time (NULL)) ;

i=1;
while(i <= N){

r = (double)rand()/(double)RAND_MAX;
y=a+2.0%*ax*xr; /+ FOFuiE */
r = (double)rand()/(double)RAND_MAX;

x = PI % r;

yl =y - L * sin(x); /* $OHDOME (No.1) */
y2 =y + L * sin(x); /* $OUDAIE (No.2)*/
judge = (y1 - 2.0 * a) * (y2 - 2.0 * a);

if (judge < 0) n++;

i++;
}

P = (double)n / (double)N;

result = 2.0 * L / (a * P); /+x HERDOFHE =/
printf ("PAI = %f¥n", result);

return O;

BRME (2)

#include <stdio.h>

#include <stdlib.h>

#include <time.h>

#include <math.h>

#define N 30000 /% FBATIEEL */
double f(double x);

int main(void)

{

int i;

double a, b, r, sum=0.0, I;
a=0.0;

b=1.0;

/* ELEOWILL */

srand (time (NULL) ) ;

i=1;

while(i <= N){
r = (double)rand()/(double)RAND_MAX;
sum += f(r);
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i++;

}

I = (b - a) * sum / (double)N;
printf ("value = %f¥n", I);

return O;
}
double f(double x)
{
double y;
y = sqrt(1.0 - x * x);
return y;
}
ERMEE (3)

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

#define N 100 /% PRATIEIEL %/
#define n 10 /x 1ERITH7 0 DHE +/
#define SHIFT 15

int main(void)
{
int i, j, x, nx[SHIFT]={0}, par;
double r, sum=0.0, ave, sqrsum=0.0, var;

/* GLEB O */
srand (time (NULL)) ;

for(j=1; j<=N; j++){

i=1;

x = 0;

while(i <= n){
r = (double)rand()/(double)RAND_MAX;
if(r < 0.5){

x--;

Yelse if(r > 0.5)1

X++;
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it++;

}

sum+=(double)x;
sqrsum+=(double) (x*x) ;

if (x>=-(int) (SHIFT/2) && x<=(int) (SHIFT/2)){
par = x + (int) (SHIFT / 2);

nx [par] ++;
}
}
ave = sum/(double)N;
var = sqrsum/(double)N-avexave;

for(i=0; i<SHIFT; i++){
printf ("Nx[%d] = %f¥n",
i-(int) (SHIFT / 2), (double)nx[i]/(double)N);
}

printf ("¥naverage = %f¥n", ave);
printf ("variance = %f¥n", var);
return O;



