נספח
התוכנית הבאה מריצה את שיטת ג'קובי על מטריצה נתונה מתוך קובץ
/*  jacobi1.c - jacobi iterative method */
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
void print_result(double *A[], double x[], double b[], int n)
{
 int i, j;
 double sum;
 printf("Solution X:\n");
 for(i=0; i < n; i++)
   printf("      X[%d]  ", i);
 printf("\n");
 for(i=0; i < n; i++)
   printf("   %8.3lf ", x[i]);
 printf("\n Verification:\n");
 for(i=0; i < n; i++)
 {
  sum = A[i][0] * x[0];
  printf("%8.3lf * %8.3lf  ", A[i][0], x[0] );
  for(j=1; j < n; j++)
  {
   sum = sum +  A[i][j] * x[j];
   printf(" + %8.3lf * %10.3lf  ", A[i][j], x[j] );
  } /* for  */
  printf(" =  %8.3lf ?= %8.3lf\n", sum, b[i]);
 } /* for */
} /* print_result */
int test_convergence(double *x, double *oldx, int n)
{
  double maxvalue, tempvalue;
  int i;
  double epsilon = 0.000000001;
  maxvalue = 0.0;
  for(i=0; i < n; i++)
   {
    tempvalue =fabs(x[i] - oldx[i]);
    if (tempvalue > maxvalue)
         maxvalue = tempvalue;
   } /* for */
  if (maxvalue > epsilon)
   return 0;
  else 
   return 1;
} /* test_convergence */
void jacobi(double *A[], double b[], int n, double x[])
{
  int i, j, k, p;
  double *oldx;
  oldx = (double *)malloc(n*sizeof(double));
  if  (oldx == NULL)
   return;
  do {
      for (i=0; i < n; i++)
         oldx[i] = x[i];
      for (i=0; i < n; i++)
      {
       x[i] = b[i];
       for(j=0; j < n; j++)
         if ( i != j)
          x[i] = x[i] - A[i][j] * oldx[j];
       x[i] = x[i]/A[i][i];
      } /* for */
    } while(test_convergence(x, oldx,n) == 0);
} /*  jacobi */
void read_file(FILE *fp, double *A[], double *b, int n)
{
  int i, j; 
  for(i=0; i < n; i++)
    for(j=0; j < n; j++)
     fscanf(fp, "%lf", &A[i][j]);
  for(i=0; i < n; i++)
     fscanf(fp, "%lf", &b[i]);
} /* read_file */
void print_original_system(double *A[], double b[], int n)
{
 int i, j;
 printf("Original System:\n");
 for(i=0; i < n; i++)
 {
   for(j=0; j < n; j++)
     printf("%10.3lf", A[i][j]);
   printf("%10.3lf\n", b[i]);
 } /* for */
} /* print_original_system */
int main(int argc, char *argv[])
{
 FILE *fp;
 int i, n;
 double **A, *b, *x;
 if (argc < 2)
  {
   fprintf(stderr, "Usage: jacobi filename\n");
   return 0;
  } /* if */
 fp = fopen(argv[1], "rt");
 fscanf(fp, "%d", &n);
  A = (double **)malloc((n+1)*sizeof(double *));
  for(i=0; i <= n; i++)
    A[i] = (double *)malloc(n*sizeof(double));
  b = (double *)malloc(n*sizeof(double));
  x = (double *)malloc(n*sizeof(double));
  read_file(fp, A, b, n);
  /* Enter initial guess */
  for(i=0; i < n; i++)
   x[i] = 1;
  jacobi(A, b, n, x);
  printf(" A x = b\n"); 
  print_original_system(A, b, n);
  print_result(A, x, b, n);
 return 0;
} /* main */
אם נריץ את התוכנית על הקובץ mat8.txt שתוכנו:
4

4 1 -1 1
2 7 3 1 
1 -2 8 2
1 0 1 -4
7 
6
-1
-6
פלט  ריצה:

E:\academic\NA>jacobi1 mat8.txt

A x = b
Original System:
     4.000     1.000    -1.000     1.000     7.000
     2.000     7.000     3.000     1.000     6.000
     1.000    -2.000     8.000     2.000    -1.000
     1.000     0.000     1.000    -4.000    -6.000
Solution X:
      X[0]        X[1]        X[2]        X[3]  
      1.072       0.545      -0.532       1.635 
 Verification:
   4.000 *    1.072   +    1.000 *      0.545   +   -1.000 *     -0.532   +    1.000 *      1.635   =     7.000 ?=    7.000
   2.000 *    1.072   +    7.000 *      0.545   +    3.000 *     -0.532   +    1.000 *      1.635   =     6.000 ?=    6.000
   1.000 *    1.072   +   -2.000 *      0.545   +    8.000 *     -0.532   +    2.000 *      1.635   =    -1.000 ?=   -1.000
   1.000 *    1.072   +    0.000 *      0.545   +    1.000 *     -0.532   +   -4.000 *      1.635   =    -6.000 ?=   -6.000

E:\academic\NA>

התוכנית הבאה בנוסף להרצת האלגוריתם גם מדפיסה את ערכי ווקטורי הביניים x:

/*  jacobi2.c - jacobi iterative method */
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
void print_result(double *A[], double x[], double b[], int n)
{
 int i, j;
 double sum;
 printf("Solution X:\n");
 for(i=0; i < n; i++)
   printf("      X[%d]  ", i);
 printf("\n");
 for(i=0; i < n; i++)
   printf("   %8.3lf ", x[i]);
 printf("\n Verification:\n");
 for(i=0; i < n; i++)
 {
  sum = A[i][0] * x[0];
  printf("%8.3lf * %8.3lf  ", A[i][0], x[0] );
  for(j=1; j < n; j++)
  {
   sum = sum +  A[i][j] * x[j];
   printf(" + %8.3lf * %10.3lf  ", A[i][j], x[j] );
  } /* for  */
  printf(" =  %8.3lf ?= %8.3lf\n", sum, b[i]);
 } /* for */
} /* print_result */
int test_convergence(double *x, double *oldx, int n)
{
  double maxvalue, tempvalue;
  int i;
  double epsilon = 0.000000001;
  maxvalue = 0.0;
  for(i=0; i < n; i++)
   {
    tempvalue =fabs(x[i] - oldx[i]);
    if (tempvalue > maxvalue)
         maxvalue = tempvalue;
   } /* for */
  if (maxvalue > epsilon)
   return 0;
  else 
   return 1;
} /* test_convergence */
void jacobi(double *A[], double b[], int n, double x[])
{
  int i, j, k, p, count = 0;
  double *oldx;
  oldx = (double *)malloc(n*sizeof(double));
  if  (oldx == NULL)
   return;
  do {
      for (i=0; i < n; i++)
         oldx[i] = x[i];
      for (i=0; i < n; i++)
      {
       x[i] = b[i];
       for(j=0; j < n; j++)
         if ( i != j)
          x[i] = x[i] - A[i][j] * oldx[j];
       x[i] = x[i]/A[i][i];
      } /* for */
    printf("%d: ", ++count);
    for(i=0; i <n; i++)
      printf("x[%d] = %lf  ", i, x[i]);
    printf("\n");
    } while(test_convergence(x, oldx,n) == 0);
} /*  jacobi */
void read_file(FILE *fp, double *A[], double *b, int n)
{
  int i, j; 
  for(i=0; i < n; i++)
    for(j=0; j < n; j++)
     fscanf(fp, "%lf", &A[i][j]);
  for(i=0; i < n; i++)
     fscanf(fp, "%lf", &b[i]);
} /* read_file */
void print_original_system(double *A[], double b[], int n)
{
 int i, j;
 printf("Original System:\n");
 for(i=0; i < n; i++)
 {
   for(j=0; j < n; j++)
     printf("%10.3lf", A[i][j]);
   printf("%10.3lf\n", b[i]);
 } /* for */
} /* print_original_system */
int main(int argc, char *argv[])
{
 FILE *fp;
 int i, n;
 double **A, *b, *x;
 if (argc < 2)
  {
   fprintf(stderr, "Usage: jacobi filename\n");
   return 0;
  } /* if */
 fp = fopen(argv[1], "rt");
 if (fp == NULL)
  {
   perror("fopen");
   exit(1);
  }/* if */
 fscanf(fp, "%d", &n);
 printf("n = %d\n", n);
  A = (double **)malloc((n+1)*sizeof(double *));
  for(i=0; i <= n; i++)
    A[i] = (double *)malloc(n*sizeof(double));
  b = (double *)malloc(n*sizeof(double));
  x = (double *)malloc(n*sizeof(double));
  read_file(fp, A, b, n);
  /* Enter initial guess */
  for(i=0; i < n; i++)
   x[i] = 1;
  jacobi(A, b, n, x);
  printf(" A x = b\n"); 
  print_original_system(A, b, n);
  print_result(A, x, b, n);
 return 0;
} /* main */

פלט ריצה:

 n = 4
1: x[0] = 1.500000  x[1] = 0.000000  x[2] = -0.250000  x[3] = 2.000000  
2: x[0] = 1.187500  x[1] = 0.250000  x[2] = -0.812500  x[3] = 1.812500  
3: x[0] = 1.031250  x[1] = 0.607143  x[2] = -0.664062  x[3] = 1.593750  
4: x[0] = 1.033761  x[1] = 0.619420  x[2] = -0.500558  x[3] = 1.591797  
5: x[0] = 1.072056  x[1] = 0.548908  x[2] = -0.497314  x[3] = 1.633301  
6: x[0] = 1.080119  x[1] = 0.530647  x[2] = -0.530105  x[3] = 1.643685  
7: x[0] = 1.073891  x[1] = 0.540913  x[2] = -0.538274  x[3] = 1.637503  
8: x[0] = 1.070827  x[1] = 0.547077  x[2] = -0.533384  x[3] = 1.633904  
9: x[0] = 1.071409  x[1] = 0.546370  x[2] = -0.530560  x[3] = 1.634361  
10: x[0] = 1.072177  x[1] = 0.544929  x[2] = -0.530924  x[3] = 1.635212  
11: x[0] = 1.072234  x[1] = 0.544744  x[2] = -0.531593  x[3] = 1.635313  
12: x[0] = 1.072088  x[1] = 0.545000  x[2] = -0.531672  x[3] = 1.635160  
13: x[0] = 1.072042  x[1] = 0.545097  x[2] = -0.531551  x[3] = 1.635104  
14: x[0] = 1.072062  x[1] = 0.545066  x[2] = -0.531507  x[3] = 1.635123  
15: x[0] = 1.072076  x[1] = 0.545039  x[2] = -0.531522  x[3] = 1.635139  
16: x[0] = 1.072075  x[1] = 0.545039  x[2] = -0.531534  x[3] = 1.635139  
17: x[0] = 1.072072  x[1] = 0.545045  x[2] = -0.531534  x[3] = 1.635135  
18: x[0] = 1.072071  x[1] = 0.545046  x[2] = -0.531532  x[3] = 1.635134  
19: x[0] = 1.072072  x[1] = 0.545045  x[2] = -0.531531  x[3] = 1.635135  
20: x[0] = 1.072072  x[1] = 0.545045  x[2] = -0.531531  x[3] = 1.635135  
21: x[0] = 1.072072  x[1] = 0.545045  x[2] = -0.531532  x[3] = 1.635135  
22: x[0] = 1.072072  x[1] = 0.545045  x[2] = -0.531532  x[3] = 1.635135  
23: x[0] = 1.072072  x[1] = 0.545045  x[2] = -0.531532  x[3] = 1.635135  
24: x[0] = 1.072072  x[1] = 0.545045  x[2] = -0.531532  x[3] = 1.635135  
25: x[0] = 1.072072  x[1] = 0.545045  x[2] = -0.531532  x[3] = 1.635135  
26: x[0] = 1.072072  x[1] = 0.545045  x[2] = -0.531532  x[3] = 1.635135  
27: x[0] = 1.072072  x[1] = 0.545045  x[2] = -0.531532  x[3] = 1.635135  
28: x[0] = 1.072072  x[1] = 0.545045  x[2] = -0.531532  x[3] = 1.635135  
 A x = b
Original System:
     4.000     1.000    -1.000     1.000     7.000
     2.000     7.000     3.000     1.000     6.000
     1.000    -2.000     8.000     2.000    -1.000
     1.000     0.000     1.000    -4.000    -6.000
Solution X:
      X[0]        X[1]        X[2]        X[3]  
      1.072       0.545      -0.532       1.635 
 Verification:
   4.000 *    1.072   +    1.000 *      0.545   +   -1.000 *     -0.532   +    1.000 *      1.635   =     7.000 ?=    7.000
   2.000 *    1.072   +    7.000 *      0.545   +    3.000 *     -0.532   +    1.000 *      1.635   =     6.000 ?=    6.000
   1.000 *    1.072   +   -2.000 *      0.545   +    8.000 *     -0.532   +    2.000 *      1.635   =    -1.000 ?=   -1.000
   1.000 *    1.072   +    0.000 *      0.545   +    1.000 *     -0.532   +   -4.000 *      1.635   =    -6.000 ?=   -6.000
התוכנית הבאה מריצה את שיטת גאוס-זיידל על מטריצה נתונה בקובץ כפרמטר לתוכנית ראשית
/*  gs1.c – gaus-seidel iterative method */
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
void print_result(double *A[], double x[], double b[], int n)
{
 int i, j;
 double sum;
 printf("Solution X:\n");
 for(i=0; i < n; i++)
   printf("      X[%d]  ", i);
 printf("\n");
 for(i=0; i < n; i++)
   printf("   %8.3lf ", x[i]);
 printf("\n Verification:\n");
 for(i=0; i < n; i++)
 {
  sum = A[i][0] * x[0];
  printf("%8.3lf * %8.3lf  ", A[i][0], x[0] );
  for(j=1; j < n; j++)
  {
   sum = sum +  A[i][j] * x[j];
   printf(" + %8.3lf * %10.3lf  ", A[i][j], x[j] );
  } /* for  */
  printf(" =  %8.3lf ?= %8.3lf\n", sum, b[i]);
 } /* for */
} /* print_result */
int test_convergence(double *x, double *oldx, int n)
{
  double maxvalue, tempvalue;
  int i;
  double epsilon = 0.000000001;
  maxvalue = 0.0;
  for(i=0; i < n; i++)
   {
    tempvalue =fabs(x[i] - oldx[i]);
    if (tempvalue > maxvalue)
         maxvalue = tempvalue;
   } /* for */
  if (maxvalue > epsilon)
   return 0;
  else 
   return 1;
} /* test_convergence */
void gaus_seidel(double *A[], double b[], int n, double x[])
{
  int i, j, k, p;
  double *oldx;
  oldx = (double *)malloc(n*sizeof(double));
  if  (oldx == NULL)
   return;
  do {
      for (i=0; i < n; i++)
         oldx[i] = x[i];
      for (i=0; i < n; i++)
      {
       x[i] = b[i];
       for(j=0; j < n; j++)
         if ( i != j)
          x[i] = x[i] - A[i][j] * x[j];
       x[i] = x[i]/A[i][i];
      } /* for */
    } while(test_convergence(x, oldx,n) == 0);
} /*  gaus_seidel */
void read_file(FILE *fp, double *A[], double *b, int n)
{
  int i, j; 
  for(i=0; i < n; i++)
    for(j=0; j < n; j++)
     fscanf(fp, "%lf", &A[i][j]);
  for(i=0; i < n; i++)
     fscanf(fp, "%lf", &b[i]);
} /* read_file */
void print_original_system(double *A[], double b[], int n)
{
 int i, j;
 printf("Original System:\n");
 for(i=0; i < n; i++)
 {
   for(j=0; j < n; j++)
     printf("%10.3lf", A[i][j]);
   printf("%10.3lf\n", b[i]);
 } /* for */
} /* print_original_system */
int main(int argc, char *argv[])
{
 FILE *fp;
 int i, n;
 double **A, *b, *x;
 if (argc < 2)
  {
   fprintf(stderr, "Usage: gaus_seidel filename\n");
   return 0;
  } /* if */
 fp = fopen(argv[1], "rt");
 fscanf(fp, "%d", &n);
  A = (double **)malloc((n+1)*sizeof(double *));
  for(i=0; i <= n; i++)
    A[i] = (double *)malloc(n*sizeof(double));
  b = (double *)malloc(n*sizeof(double));
  x = (double *)malloc(n*sizeof(double));
  read_file(fp, A, b, n);
  /* Enter initial guess */
  for(i=0; i < n; i++)
   x[i] = 1;
  gaus_seidel(A, b, n, x);
  printf(" A x = b\n"); 
  print_original_system(A, b, n);
  print_result(A, x, b, n);
 return 0;
} /* main */ 
פלט ריצה:
E:\academic\NA>gs1.exe
A x = b
Original System:
     4.000     1.000    -1.000     1.000     7.000
     2.000     7.000     3.000     1.000     6.000
     1.000    -2.000     8.000     2.000    -1.000
     1.000     0.000     1.000    -4.000    -6.000
Solution X:
      X[0]        X[1]        X[2]        X[3]  
      1.072       0.545      -0.532       1.635 
 Verification:
   4.000 *    1.072   +    1.000 *      0.545   +   -1.000 *     -0.532   +    1.000 *      1.635   =     7.000 ?=    7.000
   2.000 *    1.072   +    7.000 *      0.545   +    3.000 *     -0.532   +    1.000 *      1.635   =     6.000 ?=    6.000
   1.000 *    1.072   +   -2.000 *      0.545   +    8.000 *     -0.532   +    2.000 *      1.635   =    -1.000 ?=   -1.000
   1.000 *    1.072   +    0.000 *      0.545   +    1.000 *     -0.532   +   -4.000 *      1.635   =    -6.000 ?=   -6.000
E:\academic\NA>
התוכנית הבאה עושה כמו הקודמת רק בנוסף מדפיסה את את ערכי ווקטורי הביניים x:

/*  gs2.c - gaus_seidel iterative method */
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
void print_result(double *A[], double x[], double b[], int n)
{
 int i, j;
 double sum;
 printf("Solution X:\n");
 for(i=0; i < n; i++)
   printf("      X[%d]  ", i);
 printf("\n");
 for(i=0; i < n; i++)
   printf("   %8.3lf ", x[i]);
 printf("\n Verification:\n");
 for(i=0; i < n; i++)
 {
  sum = A[i][0] * x[0];
  printf("%8.3lf * %8.3lf  ", A[i][0], x[0] );
  for(j=1; j < n; j++)
  {
   sum = sum +  A[i][j] * x[j];
   printf(" + %8.3lf * %10.3lf  ", A[i][j], x[j] );
  } /* for  */
  printf(" =  %8.3lf ?= %8.3lf\n", sum, b[i]);
 } /* for */
} /* print_result */
int test_convergence(double *x, double *oldx, int n)
{
  double maxvalue, tempvalue;
  int i;
  double epsilon = 0.000000001;
  maxvalue = 0.0;
  for(i=0; i < n; i++)
   {
    tempvalue =fabs(x[i] - oldx[i]);
    if (tempvalue > maxvalue)
         maxvalue = tempvalue;
   } /* for */
  if (maxvalue > epsilon)
   return 0;
  else 
   return 1;
} /* test_convergence */
void gaus_seidel(double *A[], double b[], int n, double x[])
{
  int i, j, k, p;
  double *oldx;
  oldx = (double *)malloc(n*sizeof(double));
  if  (oldx == NULL)
   return;
  do {
      for (i=0; i < n; i++)
         oldx[i] = x[i];
      for (i=0; i < n; i++)
      {
       x[i] = b[i];
       for(j=0; j < n; j++)
         if ( i != j)
          x[i] = x[i] - A[i][j] * x[j];
       x[i] = x[i]/A[i][i];
      } /* for */
    for(i=0; i <n; i++)
      printf("x[%d] = %lf  ", i, x[i]);
    printf("\n");
    } while(test_convergence(x, oldx,n) == 0);
} /*  gaus_seidel */
void read_file(FILE *fp, double *A[], double *b, int n)
{
  int i, j; 
  for(i=0; i < n; i++)
    for(j=0; j < n; j++)
     fscanf(fp, "%lf", &A[i][j]);
  for(i=0; i < n; i++)
     fscanf(fp, "%lf", &b[i]);
} /* read_file */
void print_original_system(double *A[], double b[], int n)
{
 int i, j;
 printf("Original System:\n");
 for(i=0; i < n; i++)
 {
   for(j=0; j < n; j++)
     printf("%10.3lf", A[i][j]);
   printf("%10.3lf\n", b[i]);
 } /* for */
} /* print_original_system */
int main(int argc, char *argv[])
{
 FILE *fp;
 int i, n;
 double **A, *b, *x;
 if (argc < 2)
  {
   fprintf(stderr, "Usage: gaus_seidel filename\n");
   return 0;
  } /* if */
 fp = fopen(argv[1], "rt");
 fscanf(fp, "%d", &n);
  A = (double **)malloc((n+1)*sizeof(double *));
  for(i=0; i <= n; i++)
    A[i] = (double *)malloc(n*sizeof(double));
  b = (double *)malloc(n*sizeof(double));
  x = (double *)malloc(n*sizeof(double));
  read_file(fp, A, b, n);
  /* Enter initial guess */
  for(i=0; i < n; i++)
   x[i] = 1;
  gaus_seidel(A, b, n, x);
  printf(" A x = b\n"); 
  print_original_system(A, b, n);
  print_result(A, x, b, n);
 return 0;
} /* main */
פלט ריצה:
1: x[0] = 1.500000  x[1] = -0.142857  x[2] = -0.598214  x[3] = 1.725446  
2: x[0] = 1.204799  x[1] = 0.522800  x[2] = -0.576262  x[3] = 1.657134  
3: x[0] = 1.060951  x[1] = 0.564250  x[2] = -0.530840  x[3] = 1.632528  
4: x[0] = 1.068096  x[1] = 0.546257  x[2] = -0.530080  x[3] = 1.634504  
5: x[0] = 1.072290  x[1] = 0.544451  x[2] = -0.531550  x[3] = 1.635185  
6: x[0] = 1.072204  x[1] = 0.545008  x[2] = -0.531570  x[3] = 1.635158  
7: x[0] = 1.072066  x[1] = 0.545060  x[2] = -0.531533  x[3] = 1.635133  
8: x[0] = 1.072069  x[1] = 0.545047  x[2] = -0.531530  x[3] = 1.635135  
9: x[0] = 1.072072  x[1] = 0.545045  x[2] = -0.531532  x[3] = 1.635135  
10: x[0] = 1.072072  x[1] = 0.545045  x[2] = -0.531532  x[3] = 1.635135  
11: x[0] = 1.072072  x[1] = 0.545045  x[2] = -0.531532  x[3] = 1.635135  
12: x[0] = 1.072072  x[1] = 0.545045  x[2] = -0.531532  x[3] = 1.635135  
13: x[0] = 1.072072  x[1] = 0.545045  x[2] = -0.531532  x[3] = 1.635135  
14: x[0] = 1.072072  x[1] = 0.545045  x[2] = -0.531532  x[3] = 1.635135  
 A x = b
Original System:
     4.000     1.000    -1.000     1.000     7.000
     2.000     7.000     3.000     1.000     6.000
     1.000    -2.000     8.000     2.000    -1.000
     1.000     0.000     1.000    -4.000    -6.000
Solution X:
      X[0]        X[1]        X[2]        X[3]  
      1.072       0.545      -0.532       1.635 
 Verification:
   4.000 *    1.072   +    1.000 *      0.545   +   -1.000 *     -0.532   +    1.000 *      1.635   =     7.000 ?=    7.000
   2.000 *    1.072   +    7.000 *      0.545   +    3.000 *     -0.532   +    1.000 *      1.635   =     6.000 ?=    6.000
   1.000 *    1.072   +   -2.000 *      0.545   +    8.000 *     -0.532   +    2.000 *      1.635   =    -1.000 ?=   -1.000
   1.000 *    1.072   +    0.000 *      0.545   +    1.000 *     -0.532   +   -4.000 *      1.635   =    -6.000 ?=   -6.000
