נספח

התוכנית הבאה מוצאת מינימום של הפונקציה f(x) = - sin(x) בעזרת "שיטת השליש":

/* third1.java */

class Function

{
 static double f( double x)

  {
    return -Math.sin(x);

  } /* f */

} //  Function 

public class third1

{
 static double third(double a,  double b,  double eps)

 {
    double x1, fx1, x2, fx2;

    double factor = 3.0;

   do {

    x1 = a + (b-a)/factor;

    fx1 = Function.f(x1);

    x2 = b - (b-a)/factor;

    fx2 = Function.f(x2);

    if (fx1 > fx2)

      a = x1;

    else 

      b = x2;

  } while ( (b - a) > eps);

    return ( (a+b)/2);

 } /* third */

 public static void  main(String args[])

  {
    double x;

    x = third(0.0, 2.0, 0.0001);

    System.out.println("Min solution x = " + x +", min value = " + 

      Function.f(x));

  } /* main */

} // third1
פלט ריצה:

Min solution x = 1.5708086827426375, min value = -0.9999999999236653
התוכנית הבאה מוצאת את המינימום של f(x) = -sin(x) בשיטת פיבונצי תוך חישוב n שיתאים לאינטרוול סופי קטן מאפסילון מבוקש:

/* fibos1.java */

class Function

{
 static double f( double x)

  {
    return -Math.sin(x);

  } /* f */

} //  Function

class Interval

{
  double a;

  double b;

} //Interval

public class fibos1

{
  static void compute_fibo_numbers( double fibo[],  double n)

   {
      int i;

    fibo[0] = fibo[1] = 1.0;

    for (i=2; i <= n; i++)

       fibo[i] = fibo[i-1] + fibo[i-2];

   }/* compute_fibo_numbers */ 

  static void fibo_search( double a,  double b, 

          int n, Interval iv)

  {
    double x1, fx1, x2, fx2, fxs;

    double last, delta;

    double fibo_n[];

    double fn;

    double diff;

    int i;

    fibo_n = new double [n+1];

    compute_fibo_numbers(fibo_n, n);

    fn = fibo_n[n];

    diff = b-a;

    x1 = a+diff*fibo_n[n-2]/fn;

    x2 = a+diff*fibo_n[n-1]/fn;

    fx1 = Function.f(x1);

    fx2 = Function.f(x2);

    last = x1;

    for(i = n-3; i > 0; i--)

    { 
     if (fx1 > fx2)

     {
      a = x1;

      x1 = x2;

      fx1 = fx2;

      x2 = b - diff*fibo_n[i]/fn; 

      fx2 =  Function.f(x2);

      last = x2;

    } /* if */

    else 

    {
     b = x2;

     x2 = x1;

     fx2 = fx1;

     x1 = a + diff*fibo_n[i]/fn; 

     fx1 =  Function.f(x1);

     last = x1;

   }/* else */

  } /* for */

  /* last comparison */

  delta = (b-a)/64.0;

  if (last == x1)

  {
     fxs =  Function.f(x1+delta);

     if (fxs < fx1)

     {
       iv.a = x1;

       iv.b  = b;

     } /* if */

     else

     {
      iv.a = a;

      iv.b  = x1;

     } /* else */

  } /* if */

  else /* last == x2 */

  {
     fxs = Function.f(x2-delta);

     if (fxs < fx2)

     {
       iv.a = a;

       iv.b  = x2;

     } /* if */

     else

     {
      iv.a = x2;

      iv.b  = b;

     } /* else */ 

  } /* else */

 } /* fibo_search */

  public static void  main(String args[])

  {
    double x;

    Interval iv = new Interval();

    fibo_search(0.0, 2.0, 19, iv);

   System.out.println("Min solution is between  = " + iv.a +

         " to " + iv.b);

   System.out.println("Min value estimate = " + 

           Function.f((iv.a+iv.b)/2.0));

  } /* main */

} // fibos1
פלט ריצה:
Min solution is between  = 1.570731707317073 to 1.5713229859571323

Min value estimate = -0.9999999733149164

התוכנית הבאה מוצאת מינימום של הפונקציה –sin(x) בעזרת שיטת יחס הזהב:

/* golden1.java */

class Function

{
 static double f( double x)

  {
    return -Math.sin(x);

  } /* f */

} //  Function

class Interval

{
  double a;

  double b;

} //Interval

public class golden1

{
   static void golden( double a,  double b, 

           double eps,  Interval iv)

  {
    double x1, fx1,  fb, x2, fx2;

    double phi = 0.61803398874989484820;

    double phi1 = 1.0 - phi;

    x1 = a + (b-a)*phi1;

    fx1 = Function.f(x1);

    x2 = a + (b-a)*phi;

    fx2 = Function.f(x2);

    do {

     if (fx1 > fx2)

     {
      a = x1;

      x1 = x2;

      fx1 = fx2;

      x2 = a + (b-a)*phi;

      fx2 = Function.f(x2);

     }
    else 

     {
      b = x2;

      x2 = x1;

      fx2 = fx1;

      x1 = a + (b-a)*phi1;

      fx1 = Function.f(x1);

     } /* else */  

  } while ( (b - a) > eps);

  iv.a = a;

  iv.b = b;

 } /* golden */

  public static void  main(String args[])

  {
    Interval iv = new Interval();

    golden(-3.0, 7.0, 0.0001, iv);

    System.out.println("Min solution is between  = " + iv.a + "  to " + iv.b);

    System.out.println("Min value estimate " + 

                          Function.f((iv.a+iv.b)/2.0));

  } /* main */

} // golden1
פלט ריצה:

Min solution is between  = 1.5707656451431993  to 1.5708620938999838

Min value estimate -0.9999999998461264

