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#include <stdio.h>
#include <math.h>
#define MAXN 200

int gauss_jordan(int n, double a[] [MAXN+10], double b[]);
double func(double x, int n, double b[]);
void mk_graph(int n, double x[], double x1, double x2,

double y[], double y1, double y2);

/* */
/* main function */
/* x/
main(){

double a[MAXN+10] [MAXN+10], b[MAXN+10];
double pi=4.0*atan(1);

int n, i, j, k;

int nf;

double x1, x2, dx, x[1010], y[1010];

n=100;

[* ———————= oooooooooon0 --------—- */
for(i=1 ; ik=n ; i++){
for(j=1 ; j<=n ; j+H){
al[i] [jl=cos((double)pi*(i-1)*(j-1)/n);

}
blil=(double) (i-1)/n;
}
[* ———————- 00000000 =—-——=—=————=———- */
if (gauss_jordan(n, a, b) == 0){
printf ("singular matrix !!!\n");
exit(0);
};
O — 0000000  ——mmmmmmmmmmmm */
nf=1000;
x1=-2%pi;



x2=2%pi;
dx=(x2-x1) /nf;
for(i=0 ; i<=nf ; i++){

x[i]=x1+dx*i;
y[il=func(x[i]l, n, b);

/* —————==—= 00000 -————=—=————————————- */
mk_graph (nf,x,x1,x2,y,-0.5,1.5);

}

/* /
/* Gauss-Jordan method */
/% */

int gauss_jordan(int n, double a[] [MAXN+10], double b[]){

int ipv, i, j;

double inv_pivot, temp;
double big;

int pivot_row, row[MAXN+10];

for(ipv=1 ; ipv <= n ; ipv++){

/¥ ———— 00000 - */
big=0.0;
for(i=ipv ; i<=n ; i++){
if (fabs(alil [ipv]) > big){
big = fabs(ali] [ipv]);
pivot_row = 1i;
}
}
if (big == 0.0){return(0);}
row[ipv] = pivot_row;

/¥ ———— 000000 -—=—=————————m—m———— */
if(ipv != pivot_row){
for(i=1 ; i<=n ; i++){
temp = alipv] [i];
alipv] [i] = alpivot_row] [i];
alpivot_row] [i] = temp;
}
temp = blipv];
blipv] = blpivot_row];
blpivot_row] = temp;



/x ———— 0000=1O0D000000) -——————-—- */
inv_pivot = 1.0/alipv] [ipv];
alipv] [ipv]=1.0;
for(j=1 ; j <= n ; j++){
alipv] [j] *= inv_pivot;
}

blipv] *= inv_pivot;

/¥ ——— 00000=00000000000) ——-- %/
for(i=1 ; i<=n ; i++){
if(i 1= ipw){
temp = ali] [ipv];

ali] [ipv]=0.0;

for(j=1 ; j<=n ; j+H){
alil [j1 -= temp*alipv][j];

}
b[i] -= temp*bl[ipv];
¥
}
}
/% ———- 000000 (QO00) =mmmmmmmmmmmmmmmmmmmmmmmmm x/

for(j=n ; j>=1 ; j—-){

if(§ '= row[j1{
for(i=1 ; i<=n ; i++){
temp = alil [j];
alil [j1=alil [row[j1];
alil [row[jl]=temp;

}
}

}

return(1);
}
/% =x/
/* function */
/* */
double func(double x, int n, double b[]){

int i;

double y;

y=0;

for(i=1 ; i<=n ; i++){

3

y += blil*cos((i-1)*x);



return(y);

}

/* */
/* make a graph */
/* */

void mk_graph(int n, double x[], double x1, double x2,
double y[], double yl1, double y2){

int 1i;

char *data_file;

FILE *out;

FILE *gp;

/% ———=——= make a data file —------—--—-- */

data_file="gpdata.txt";
out = fopen(data_file, "w");
for(i=0; i<=n; i++){
fprintf (out, "%e\the\n", x[il, y[il);
+

fclose(out);
/* == flowing lines make a graph by using gnuplot == */

gp = popen("gnuplot -persist","w");

fprintf(gp, "reset\n");

fprintf(gp, "set terminal postscript eps color\n");
fprintf(gp, "set output \"graph.eps\"\n");

fprintf (gp, "set grid\n");

[k ———mm— set x axis -——————————————- */
fprintf (gp, "set xtics 1\n");

fprintf (gp, "set mxtics 10\n");

fprintf(gp, "set xlabel \"%s\"\n", "x");

fprintf (gp, "set nologscale x\n");

fprintf(gp, "set xrangel[e:%e]l\n", x1, x2);

[* ———m—— set y axis ———————-——————- x/
fprintf(gp, "set ytics 1\n");

fprintf (gp, "set mytics 10\n");

fprintf(gp, "set ylabel \"%s\"\n", "y");
fprintf(gp, "set nologscale y\n");

fprintf (gp, "set yrangel([%e:%el\n", y1, y2);

/¥ —————— plat graphs ----——---—---—---——- x/
fprintf(gp, "plot \"%s\" using 1:2 with line\n", data_file);
fprintf (gp, "set terminal x11\n");



fprintf (gp, "replot\n");

pclose(gp);
}
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