






#include <stdio.h>

#include <math.h>

 

 

float fn(float t, float x)

{

    float f;

    f = -1 * (2 * x);

    return(f);

}

 

 

int main()

{

    int m,n,i,j;

    float lambda, t0, x0, tn, xn, h, result ;

    

 

    printf("\n \nRunge-Kutta Diff. Eqn. Solver for Radioactive Decay Equation ");

    

    printf("\n \nEnter the decay constant lambda \n");

    printf("lambda: ");

    scanf("%f",&lambda);

 

    float fn(float t, float x)

    {

        float f;

        f = -1 * (lambda * x);

        return(f);

    }

 

    printf("\n \nEnter the initial condition of the form x(t0)=x0 \n");

    printf("t0: ");

    scanf("%f",&t0);

    printf("x0: ");

    scanf("%f",&x0);

 

 

    printf("\n \nEnter t where you want to find out x(t)  \n");

    printf("tn: ");

    scanf("%f",&tn);

 

 

    printf("\n \nEnter no. of steps n in the interval (t0,tn) \n");

    printf("n: ");

    scanf("%d",&n);

 

 

    h = (tn - t0)/(n);

    printf("\n \nstep-size h = %f \n \n",h);

 

    float t[n], x[n], k1[n], k2[n], k3[n], k4[n];

 

    t[0]=t0;

    x[0]=x0;

 

 

    for ( m = 0; m < n; ++m)

    {



        printf("\n \n  ---Step %d--- \n \n",m+1);

        printf(" t%d = %f \n",m,t[m]);

        printf(" x%d = %f \n",m,x[m]);

        

        

        k1[m+1] = fn( t[m]  ,  x[m] );

        printf("\nk1%d = %f",m+1, k1[m+1]);

 

 

        k2[m+1] = fn( t[m]+(h/2)  ,  x[m]+k1[m+1]*(h/2) );

        printf("\nk2%d = %f",m+1, k2[m+1]);

 

 

        k3[m+1] = fn( t[m]+(h/2)  ,  x[m]+k2[m+1]*(h/2) );

        printf("\nk3%d = %f",m+1, k3[m+1]);

 

 

        k4[m+1] = fn( t[m]+h  ,  x[m]+k3[m+1]*h  );

        printf("\nk4%d = %f",m+1, k4[m+1]);

 

        t[m+1]  = t[m]+h;

        printf("\n \n t%d = %f \n",m+1, t[m+1]);

 

        x[m+1]  = (x[m])+ ((h/6) * (k1[m+1] + 2*k2[m+1] + 2*k3[m+1] + k4[m+1]));

        printf(" x%d = %f \n",m+1, x[m+1]);

 

        result = x[m+1];

 

    }

 

    

    printf("\n \nThe result is : x(%f) = %f \n \n",tn,result);

    return 0;

}




