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  התוכנית הבאה מחשבת את האינטגרל של f(x) = x2 בקטע (0,2) בשיטת הטרפז. ב-1000000 נקודות קיבלנו 9 ספרות משמעותיות. 

/* trapez.c - implement trapezoid integration */

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

long double trapezoid(long double (*f)(long double),
                      long double a, long double b, int n)
{
  long double h, I, t;
  int i;

 h = (b - a)/n;

 I = ((*f)(a)+ (*f)(b))/2.0;

 t = a;
 for(i=1; i < n; i++)
 {
  t = t + h;
  I = I + (*f)(t);
 } /* for */
 
 I = I*h;
 return I;

} /* trapezoid */

long double sqr(long double x)
{
 return x*x; 

} /* for */

long double Isqr(long double x)
{
 return x*x*x/3.0;
} /* for */

int main()
{
 printf("Integral x**2(0,2)\n");
 printf("real value: %22.18Lf, Trapezoid: %22.18Lf\n", 
               Isqr(2.0)-  Isqr(0.0), trapezoid(sqr, 0, 2.0,100000));
 return 0;
} /* main */

______________________________________


C:\> trapz.exe
Integral x**2(0,2)
real value:   2.666666666666666667, Trapezoid:   2.666666666800004087

C:\>


  התוכנית הבאה מחשבת את האינטגרל של f(x) = x2 בקטע (0,2) בשיטת המלבן. ב-1000000 נקודות קיבלנו 9 ספרות משמעותיות. 

/* midpoint.c - implement midpoint integration */

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

long double midpoint(long double (*f)(long double),
                      long double a, long double b, int n)
{
  long double h, I, t;
  int i;

 h = (b - a)/n;

 I = 0;

 t = a+h/2.0;
 for(i=0; i < n; i++)
 {
  I = I + (*f)(t);
  t = t + h;
 } /* for */
 
 I = I*h;
 return I;

} /* midpoint */

long double sqr(long double x)
{
 return x*x; 

} /* for */

long double Isqr(long double x)
{
 return x*x*x/3.0;
} /* for */

int main()
{
 printf("Integral x**2(0,2)\n");
 printf("real value: %22.18Lf, Midpoint: %22.10Lf\n", 
               Isqr(2.0)-  Isqr(0.0), midpoint(sqr, 0, 2.0,100000));
 return 0;
} /* main */

_______________________________________

C:\> midpoint.exe
Integral x**2(0,2)
real value:   2.666666666666666667, Midpoint:           2.6666666666

C:\>

התוכנית הבאה מפעילה את סכמת הטרפז:
/* trapez1.c - implement trapezoid integration */

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


long double trapezoid(long double (*f)(long double),
                      long double a, long double b, int n)
{
  long double h, I, t;
  int i;

 h = (b - a)/n;

 I = ((*f)(a)+ (*f)(b))/2.0;

 t = a;
 for(i=1; i < n; i++)
 {
  t = t + h;
  I = I + (*f)(t);
 } /* for */
 
 I = I*h;
 return I;

} /* trapezoid */

long double trapez_schema(long double (*f)(long double), 
                          long double a, long double b, long double eps)
{
  int n;
  long double t1, t2;

  n = 128;

  t2 = trapezoid(f, a, b, n);

  do {
   n = n * 2;
   t1 = t2;
   t2 =  trapezoid(f, a, b, n);
  } while(fabsl(t1 - t2) > eps);

 return t2;
 
} /* trapez_schema */


long double sqr(long double x)
{
 return x*x; 

} /* for */

long double Isqr(long double x)
{
 return x*x*x/3.0;
} /* for */

int main()
{
 printf("Integral x**2(0,2)\n");
 printf("real value: %22.18Lf, Trapezoid: %22.18Lf\n", 
               Isqr(2.0)-  Isqr(0.0), 
                        trapez_schema(sqr, 0, 2.0,0.00000000001));
 return 0;
} /* main */

______________________________________________

C:\> trapz1.exe
Integral x**2(0,2)
real value:   2.666666666666666667, Trapezoid:   2.666666666667879326

C:\>


התוכנית הבאה מממשת את סכמת השילוב
 
/* comb1.c - implement combi integration */

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

long double combi(long double (*f)(long double),
                      long double a, long double b, 
                                    long double eps)
{
  long double h, t, T,M;
  int i, k, n;

 h = b - a;
 n = 1;
 T = h*((*f)(a) + (*f)(b))/2.0;

 for(k=0; k < 30; k++)
 {
  M=0;
  t = a+0.5*h;
   for(i=0; i < n; i++)
   {
    M = M + (*f)(t);
    t = t + h;
   } /* for */
  M = M*h;
  T = (T+M)/2.0;
  if ( fabsl(T-M) < eps )
    return T;
   h = h/2.0;
   n = n*2;
 } /* for */
 return T;

} /* combi */

long double sqr(long double x)
{
 return x*x; 

} /* for */

long double Isqr(long double x)
{
 return x*x*x/3.0;
} /* for */

int main()
{
 printf("Integral x**2(0,2)\n");
 printf("real value: %22.18Lf, Combination: %22.10Lf\n", 
               Isqr(2.0)-  Isqr(0.0), combi(sqr, 0, 2.0,0.00000000001));
 return 0;
} /* main */

________________________________________________

C:\> comb1.exe
Integral x**2(0,2)
real value:   2.666666666666666667, Combination:           2.6666666667

C:\>

התוכנית הבאה מבצעת אותה אינטגרציה בשיטת סימפסון:

/* simpson.c - implement simpson integration */

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

long double simpson(long double (*f)(long double),
                      long double a, long double b, int n)
{
  long double h, I, t, fact;
  int i;

 h = (b - a)/n;

 I = (*f)(a)+ (*f)(b);

 t = a;
 fact = 4.0;
 for(i=1; i < n; i++)
 {
  t = t + h;
  I = I + fact*(*f)(t);
  if (fact == 4.0)
     fact = 2.0;
  else
     fact = 4.0;
 } /* for */
 
 I = I*h/3;
 return I;

} /* simpson */

long double sqr(long double x)
{
 return x*x; 

} /* for */

long double Isqr(long double x)
{
 return x*x*x/3.0;
} /* for */

int main()
{
 printf("Integral x**2(0,2)\n");
 printf("real value: %22.18Lf, Simpson: %22.18Lf\n", 
               Isqr(2.0)-  Isqr(0.0), simpson(sqr, 0, 2.0,100000));
 return 0;
} /* main */

______________________________________________________


C:\> simpson.exe

Integral x**2(0,2)
real value:   2.666666666666666667, Simpson:   2.666666666666670752

