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( matrix.h )

int input_dim(void);
void input(float *x, int d, int m, char mn,
char en);

void output(float *x, int d, int m, char mn);
( main.c )

#include<stdio.h>
#include"matrix.h"
#define MAXDIM 10

main ()

{
float a[MAXDIM] [MAXDIM], b[MAXDIM] [MAXDIM],

c [MAXDIM] [MAXDIM] ;

int dim;



dim = input_dim();

input (&a[0] [0], dim, MAXDIM, ’A’, ’a’);
printf ("\n");

output (&a[0] [0], dim, MAXDIM, ’A’);
printf ("\n");

input (&b [0] [0], dim, MAXDIM, ’B’, ’b’);
printf ("\n");

output (&b [0] [0], dim, MAXDIM, ’B’);
printf ("\n");

multi(&al[0] [0], &b[0][0], &c[0][0], dim,
MAXDIM) ;

printf ("Product of matrices A and B = \n");
output (&c[0] [0], dim, MAXDIM, ’C’);

return O;

}

( input_dim.c )

#include<stdio.h>

int input_dim()
{



int d;

printf ("Input dim = ?");
scanf ("%d", &d);

return d;

¥
( input.c )

#include<stdio.h>

void input(float *x, int d, int m, char mn, char en)

{

int 1, j;
printf ("Input matrix ’%c\n", mn);

for(i=1;i<=d;i++){
for(j=1;j<=d;j++){
printf ("Input %c[%d] [%d] = ?", en, i,

scanf ("%f", x);
if(j '= A
x =x + 1;



¥
( output.c )

#include<stdio.h>

void output(float *x, int d, int m, char mn)

{

int 1, jJ;

if(mn !'= °C’){
printf ("Matrix %c =\n", mn);

for(i=1;i<=d;i++){
for(j=1;j<=d;j++){
printf ("%E", *x);
if(j '= A
Xx =x + 1;
printf ("\t");

+
+
if(i 1= d){

x=x+ (m-4) + 1;
+

printf ("\n");



}

( multi.c )

#include<stdio.h>

void multi(float *x, float *y, float *z, int d,

int m)

int i, j, k;
float *orga_x, *orga_y;

orga_x = X;

orga_y = y;

for(i=1;i<=d;i++){
for(j=1;j<=d;j++){
x = orga_x + (i — 1)%*m;
y =orgay + (j - 1);
xz = 0;
for (k=1;k<=d;k++){
*xz = *xz + ((*x) * (xy));

if(k = d){
x =x + 1;
y =y tn;
+

}
if(j 1= d){

6



}

}

if(i 1= d){
z=z+ (m-d) + 1;

}

}
}
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( matrix.h )

#define MAXDIM 10

struct Matrix{
float m[MAXDIM] [MAXDIM] ;
int dim;
char mname, ename;

+;

int input_dim(void);
struct Matrix input(int dim, char mn, char en);
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void output(struct Matrix mx);
struct Matrix multi(struct Matrix mx, struct Matrix
my) ;
( main.c )
#include<stdio.h>
#include"matrix.h"

main ()

{

struct Matrix am, bm, cm;
int d;

d = input_dim();

am = input(d, ’A’, ’a’);
printf ("\n");

output (am) ;

printf ("\n");

bm = input(d, ’B’, ’b’);
printf ("\n");

output (bm) ;

printf ("\n");

cm = multi(am, bm);



printf ("Product of matrices A and B = \n");
output (cm) ;

return O;

}

( input_dim.c )

#include<stdio.h>

int input_dim()

{
int d;
printf ("Input dim = ?");
scanf ("%d", &d);
return d;
}
( input.c )

#include<stdio.h>
#include"matrix.h"

struct Matrix input(int dim, char mn, char en)

{

struct Matrix mx;
int 1, j;
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mx.dim = dim;
mx .mname = mn;

mX .ename = en;
printf ("Input matrix %c\n", mn);

for(i=1;i<=dim;i++){
for(j=1;j<=dim;j++){
printf("Input %clkhdl[%dl =7 ", en, i, j);
scanf ("%f", &mx.m[i-1][j-11);

return mx;

}

( output.c )

#include<stdio.h>
#include"matrix.h"

void output(struct Matrix mx)

{
Jouod

}

( multi.c )
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#include<stdio.h>
#include"matrix.h"

struct Matrix multi(struct Matrix mx,
struct Matrix my)

int 1, j, k, d;
struct Matrix mz;

d = mx.dim;
mz.dim = d;
mz.mname = ’C’;
mz.ename = ’c’;

for(i=1;i<=d;i++){
for(j=1;j<=d;j++){
mz.m[i-1] [j-1] = 0;
for (k=1;k<=d;k++){
mz.m[i-11[j-1] = mz.m[i-1][j-1]
+ mx.m[i-1] [k-1] * my.m[k-1] [j-1];

return mz;
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( matrix.h )

#define MAXDIM 10

struct Matrix{
float m[MAXDIM] [MAXDIM] ;
int dim;
char mname, ename;

+;

int input_dim(void);
struct Matrix input(int dim, char mn, char en);
void output(struct Matrix mx);
struct Matrix unit_ini(int dim, char mn, char en);
float select(struct Matrix mx, int i, int j);
float det_culc(float x, float d);
struct Matrix div(struct Matrix mx, float x, int i);
struct Matrix cancel(struct Matrix mx, float x,
int i, int j);
( main.c )

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

#include"matrix.h"
##define ZERO 0.00000000000001
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main ()

{

struct Matrix ma, mb;
float x, det;

int dim, 1, j;
printf("We culculate an inverse matrix.\n");

dim = input_dim();
ma = input(dim, ’A’, ’a’);
output (ma) ;

mb = unit_ini(dim, ’B’, ’b’);
det = det_culc(l, 1);

for(i=1;i<=dim;i++){
x = select(ma, i, 1i);
det = det_culc(x, det);

if (fabs(x) <= ZER0){
printf ("We cannot solve this problem.
Sorry.\n") ;
return O;

ma = div(ma, x, 1i);
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mb = div(mb, x, 1i);

for(j=1;j<=dim;j++){
if(§ 1= i){
x = select(ma, j, i);
ma = cancel(ma, x, i, j);
mb = cancel(mb, x, i, j);

printf ("\n");

printf("det A = %f\n", det);

printf ("\n");

printf ("Inverse matrix B of A is\n");
output (mb) ;

return O;

}

( input_dim.c )
Jodooooddoon
( input.c )
Jodooooddoon
( output.c )
Jodooooddoon
( unit_ini.c )
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#include<stdio.h>
#include"matrix.h"

struct Matrix unit_ini(int dim, char mn, char en)

{

struct Matrix mx;

int 1, j;
mx.mname = ’B’;
mx.ename = ’b’;

mx.dim = dim;

for(i=1;i<=dim;i++){
for(j=1;j<=dim;j++){
if(i == jNA{
mx.m[i-1]1[j-1] = 1;

elseq
mx.m[i-1][j-1] = O;

return mx;

}

( cancel.c )
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#include<stdio.h>
#include"matrix.h"

struct Matrix cancel(struct Matrix mx, float x,
int i, int j)

{
int k;
for(k=1;k<=mx.dim;k++){
mx.m[j-1][k-1] = mx.m[j-1] [k-1]
+ (-x) * mx.m[i-1] [k-1];
}
return mx;
}

( det_culc.c )

#include<stdio.h>

#include"matrix.h"
float det_culc(float x, float d)
{

d = x x d;

return d;
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( div.c )

#include<stdio.h>
#include"matrix.h"

struct Matrix div(struct Matrix mx, float x, int i)

{
int j;

for(j=1;j<=mx.dim; j++){
mx.m[i-11[j-1] = mx.m[i-1]1[j-1]/x;

return mx;

}

( select.c )

#include<stdio.h>
#include"matrix.h"

float select(struct Matrix mx, int i, int j)

{

return mx.m[i-1][j-1];

}

4] 00000000000D00000 (vdp_eul)
( vdp_eul.h )

struct Vector{
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float x, y;
s

struct Vector ini_v();

float input_step();

int data_1();

struct Vector euler(struct Vector vo, float t);

( main.c )

#include <stdio.h>
#include <math.h>
#include "vdp_eul.h"
#define BOUND 10000000

main()

{
struct Vector v_old, v_new;
float t;
int 1, dl;

v_old = ini_v();
t = input_step();
dl = data_1Q);

for(i=1;i<=dl;i++){
v_new = euler(v_old, t);
if (fabs(v_new.x) >= BOUND || fabs(v_new.y)
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>= BOUND){
printf ("The solution has diverged !

\nll);

return O;
+
printf ("%f %f\n", v_new.x, v_new.y);
v_old = v_new;

return O;
¥
( ini_v.c )
#include <stdio.h>
#include "vdp_eul.h"

struct Vector ini v ()

{

struct Vector v;

printf ("Input an initial value.\n");
printf (" x = 7");

scanf ("%E", &v.x);

printf(" y = ?");

scanf ("%f", &v.y);

20



return v;

¥
( data_l.c )

#include <stdio.h>

int data_1()

{
int d;
printf ("How many times do you iterate 7\n");
printf ("Input n = ?");
scanf ("%d", &d);
return d;
}

( input_step.c )
#include <stdio.h>
float input_step()
{

float t;

printf ("Input a step time = 7");
scanf ("%f", &t);
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return t;

}

( euler.c )

#include <stdio.h>
#include "vdp_eul.h"
#define EPSILON 0.5

struct Vector euler(struct Vector vo, float t)

{

struct Vector vn;

vn.Xx = vo.Xx + € * vo.y;
vo.y + t * (EPSILON * (1 - vo.X * VO.X)

X VO.y — VO.X);

vn.y

return vn;

}
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( main_f.c )

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

#include "vdp_eul.h"
#define BOUND 10000000

main ()
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struct Vector v_old, v_new;
float t;

int 1, dl;

FILE xfp;

fp = fopen("data.txt", "w");

v_old = ini_v();
t = input_step();
dl = data_1Q);

fprintf (fp, "%f  %f\n", v_old.x, v_old.y);

for(i=1;i<=dl;i++){
v_new = euler(v_old, t);
if (fabs(v_new.x) >= BOUND || fabs(v_new.y)
>= BOUND){
printf ("The solution has diverged!

\nll);

return O;

}

v_old = v_new,
fprintf (fp, "%f %f\n", v_old.x, v_old.y);
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fclose(fp);

return O;
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