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SR.NO. NAME OF EXPERIMENTS DATE |SIGNATURE
1. Solution of Non-linear equation in single variable
using the method of successive bisection.

2. Solution of Non-linear equation in single variable
using the Regula falsi method

3. Solution of Non-linear equation in single variable
using the Newton Raphson method.

4. Solution of a system of simultaneous algebraic
equation using Gauss Elimination method.

5. Solution of a system of simultaneous algebraic
equation using Gauss Seidal method.

6. Numerical solution of an ordinary differential
equation using the Euler’s method.

7. Numerical solution of an ordinary differential
equation using the Runge Kutta method.

8. Numerical solution of an ordinary differential
equation using the Milne predicator corrector
method.

9 Numerical solution of a system of two ordinary
differential equation using Numerical
intergration.

10 Numerical solution of an elleptic boundary value

problem using the method of Finite
Differences.




EXPERIMENT NO.1

AlM:-

Solution of Non-linear equation in single variable using the method of successive
bisection.

PROGRAM:-

#include<stdio.h>

#include<conio.h>

#include<math.h>

float f(float x)

{

return (x*x*x-4*x-9);

}

void bisect(float*x,float a,float b,int *itr)
{

*x= (a+b)/2;

++(itr);

printf("Iteration no. %3d x=%7.5f\n", *itr,*x);
}

main()

{

int itr =0, maxitr;

float x,a,b,aerr,x1;



printf("Enter the values of a,b,""allowed error, maximum iterations\n");
scanf("%f %f %f %d",&a,&b,&aerr,&maxitr);
bisect(&x,a,b,&itr);

do

{

if (f(a)*f(x) < 0)

b=x;

else

a=x;

bisect (&x1,a,b,&itr);

if (fabs(x1-x) <aerr)

{

printf("After %d iterations,root"
"=%6.4f\n",itr,x1);

return O;

}

x=x1;

} while (itr < maxitr);

printf("Solution does not converge,"
"iterations not sufficient");

return 1;

}



Enter the values of a.b.allowed error,. maximum iterations
3 2 .PAUd1 29

Iteration no. 20 x=2.500008
Iteration no. 208 x=2.75%0008
Iteration no. 28 x=2.625008
Iteration no. 28 x=2.68758
Iteration no. 28 x=2_.71875
Iteration no. 28 x=2.78312
Iteration no. 20 x=2.710%4
Iteration no. 28 »x=2_.78783
Iteration no. 20 x=2.705688
Iteration no. 28 x=2.78685
Iteration no. 28 x=2_.78654

Iteration no. 208 x=2.78638

Iteration no. 28 x=2.78642

Iteration no. 20 x=2.70648

Nfter B iterations,root=2.7H065

Enter the values of a.b.,allowed error, maximum iteration




EXPERIMENT NO.2

AIM:-

Solution of Non-linear equation in single variable using the Regula falsi method.
PROGRAM:-

#include<stdio.h>

#include<math.h>

float f (float x)

{

return cos(x)-x*exp(x);

}

void regula (float *x, float x0,float x1,float fx0,float fx1,int *itr)
{

*x=x0-((x1-x0)/(fx1-fx0))*fxO0;

++(*itr);

printf("iteration no. %3d x=%7.5\n",

*itr, *x);

}

main()

{

int itr=0, maxitr;

float x0,x1,x2,x3,aerr;

printf("Enter the values for x0,x1,"



"allowed error,maximum iterations\n");
scanf("%f%f%f%d",&x0,&x1,&aerr,&maxitr);
regula(&x2,x0,x1,f(x0),f(x1),&itr),

do

{if (f(x0)*f(x2)<0)

x1=x2;

else

x0=x2;
regula(&x3,x0,x1,f(x0),f(x1),&itr);

if (fabs(x3-x2)<aerr)

{

printf("after %d iterations,"
"root=%6.4f\n",itr,x3);

return O;

}



enter the values for xB.x1l.allowed error.maximum iterat
A .1 @881 28

iteration no.1 x=A.31467

iteration no.2
iteration no.3
iteration no.d4
iteration no.5
iteration no.6
iteration no.?
iteration no.8
iteration no.9
after 9 iterations, root=A.5177

oA oW oE oo
1 | [ T

enter the values for xB.x1.allowed error.maximum iterat




EXPERIMENT NO.3

AlM:-

Solution of Non-linear equation in single variable using the Newton Raphson method.
PROGRAM:-

#include<stdio.h>

#include<math.h>

float f(float x)

{

return x*log10(x)-1.2;

}

float df(float x)

{

return log10(x)+0.43429;

}

main()

{

int itr,maxitr;

float h,x0,x1,aerr;

printf("Enter x0,allowed error,"
"maximum iterations\n");

scanf("%f %f %d",&x0,&aerr,&makxitr);



for (itr=1;itr<maxitr;itr++)

{

h=f(x0)/df(x0);

x1=x0-h;

printf("iteration no. %3d,"
"x=%9.6f\n",itr,x1);

if (fabs(h)<aerr)

{

printf ("After %3d iterations,"
"root=%8.6f\n",itr,x1);

return O;

}

x0=x1;

}

printf ("iterations not sufficient,"
"solution does not converge\n");

return 1;

}



¥A,allowed error.maximum iterations
2 .ApaAa1l 1
iteration no. 1.x= 2.813178
iteration no. 2.x= 2.74118%9
iteration no. 3.x= 2.748646
iteration no. 4,.x= 2.7480646
4 iterations.root=2_.740646
¥A,allowed error.maximum iterations




EXPERIMENT NO.4

AlIM:-

Solution of a system of simultaneous algebraic equation using Gauss Elimination
method.

PROGRAM:-
#include<stdio.h>
#define N 4

main()

{

float a[N][N+1],x[N],t,s;
inti,j,k;

printf("Enter the elements of the""augmented matrix rowwise\n");
for (i=0;i<N;i++)

for (j=0;j<n+1;j++)

scanf("%f",&alil[j]);

for(j=0;j<N-1;j++)

for(i=j+1;i<N;i++)

{

t=a[il[jl/alillil;

for (k=0;k<N+1;k++)

a[il[k] -=a[jl[k]*t;



}

/* now printing the

upper triangular matrix */
printf("the upper triangular matrix""is:-\n");
for (i=0;i<N;i++)

{for (j=0;j<N;j++)
printf("%8.4f",a[il[j]);
printf("\n");

}

/* now performing back substitution */
for (i=N-1;i>=0;i--)

{

s=0;

for (j=i+1;j<N;j++)

s +=ali] (j]*x[l;
x[i]=(alil[N]-s)/ali][i];

}

/* now printing the results */
printf("the solution is:-\n");

for (i=0;i<N;i++)
printf("x[%3d]=%7.4f\n",i+1,x[i]);

}



Enter the elementsz of theaugmented matrix rowwise

id -7 35 6

-6 8 -1 -4 5

3 1 4 11 2

5 -9 247

the upper triangular matrixis:—
i0.60pA -7.0088 3_0008 5.600868
0.0 3J.8008 ©_80808 -1.600
-8.8008 -8.0088 2_4474 108.315%8
0.8000 —0.8008 -B.0ABE 9.9247

the zolution is:-—

[ 11= 5.6088

[ 21= 4._68088

[ 31=-7.6088
[ 41= 1.6088
Enter the elements of theaugmented matrix rowwise




EXPERIMENT NO.5

AIM:-
Solution of a system of simultaneous algebraic equation using Gauss Seidal method.

PROGRAM:-

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

#define N 4

main()

{

float a[N][N+1],x[N],aerr,maxerr,
t,s,err;

int i,j,itr,maxitr;

/* first intializing the array x */
for (i=0;i<N;i++) x[i]=0;
printf("Enter the elements of the"
"augmented matrix rowwise\n");
for (i=0;i<N;i++)

for (j=0;j<N;j++)

scanf ("%f",&al[i][j]);



printf ("enter the allowed error,"
"maximum iterations\n");
scanf("&f %d",&aerr,&maxitr);
printf ("lteration x[1] x[2]"
"X[31\n");

for (itr=1;itr<=maxitr;itr++)
{

maxerr=0;

for (i=0;i<N;i++)

{

s=0;

for (j=0;j<N;j++)

if (j!=i) s+=a[i] [j]*x[j];
t=(ali][N]-s)/alilil;
err=fabs (x[i]-t);

if (err, maxerr) maxerr=err;
x[i]=t;

}

printf ("%5d",itr);

for (i=20;i<N;i++)
printf("%9.4f" x[i]);

printf("\n");



if (maxerr<aerr)
{
printf("converges in %3d"
"iterations\n",itr);
for(i=0;i<N;i++)
printf("x[%3d]=%7.4f\n",
i+1,x[i]);
return O;
}
}

printf("solution does not converge,"
"iterations not sufficient\n");

return 1;

}



enter the elementsz of augmented matrix rowwise

enter the allowed error, maximum iterations

.B@a1 1A

iteration wil) w2 w3

i B.85680@ -1.8275% 1.818%

1.8825 -8.9998 a.9998
1.86608 -1 .6088 1.86608
1.8660a -1 .6888 1.860a

converges in 4 iterations

x[11= 1.0868068

x[21=—1 8868068

x[31= 1.0868068

enter the elements of augmented matrix rowwise




EXPERIMENT NO.6

AlIM:-

Numerical solution of an ordinary differential equation using the Euler’s method.

PROGRAM:-

#include<stdio.h>
float df(float x, float y)

{

return x+y;

}

main()

{

float x0,y0,h,x,x1,y1;

puts("enter the values of x0,y0,h,x");
scanf("%f %f %f %f",&x0,&y0,&h,&Xx);
x1=x0;y1=y0;

while(1)

{

if(x1>x) return

y1 += h*df(x1,y1);



x1 += h;

printf ("when x=%3.1f"
"y=%4.2f\n" x1,y1);

}

}



enter the values of x@.yB.h,.x

y=1_.1@
y=1_22
y=1_36
y=1_53
uy=1_72
uy=1_.94
y=2_28
y=2_4%
y=2_82
y=3.1%
values of x@.yB. h,.x
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EXPERIMENT NO.7

AlM:-

Numerical solution of an ordinary differential equation using the Runge Kutta method.
PROGRAM:-

#include <stdio.h>

float f(float x,float y)

{

return x+y*y;

}

main()

{ float x0,y0,h,xn,x,y,k1,k2,k3,k4,k;
printf ("enter the values of x0,y0,""h,xn\n");
scanf("%f%f%f%f",&x0,&y0,&h,xn);
x=x0;y=y0;

while(1)

{

if (x==xn) break;

k1 =h*f(x,y);

k2 =h*f(x+h/2,y+k1/2);



k3 =h*f(x+h/2,y+k2/2);

k4 =h*f(x+h,y=k3);

k =(k1+(k2+k3)*2+k4)/6;

X += h; y+=k;

printf ("when x=%8.4f""y =%8.4f\n" x,y);
}

}



enter the values of xB.uvB_ h,.xn
B.8 1.8 8.1 8.2

when »x=0.160600 y=1_1165

when »x=0.20000 y=1_2736

enter the values of xB.vB_ h,.xn




EXPERIMENT NO.8

AlM:-

Numerical solution of an ordinary differential equation using the Milne predicator
corrector method.

PROGRAM:-

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

float x[5],y[5],h;

float f(int i)

{

return x[i]-y[i]*y[il;

}

void correct()

{
y[4]=y[2]+(h/3)*(f(2)+4*f(3)+f(4));
printf("%23s %8.4f %8.4f \n", "",y[4],f(4));

}



main()

{

float xr,aerr,yc;
inti;

puts("enter the value of x0,xr,h,""allowed error");
scanf("%f %f %f %f",&x[0],&xr,&h,&aerr);
puts("enter the value of y[i],i=0,3");
for (i=0;i<=3;i++) scanf("%f",&y[i]);
for (i=1;i<=3;i++) x[i]= x[0]+i*h;
puts(" x predicted""corrected");
puts(" y f""y f);
while (1)
{

if(x[3] = xr) return;

x[4]=x[3]+h;

y[4]=y[0]+

(4*h/3)*(2*(f(1)+f(3))-f(2));
printf("%6.2f %8.4f\n", x[4],y[4],f(4));
correct();
while(1)

{

yc=y[4];

correct();



if (fabs(yc-y[4]) <=aerr) break;
}
for (i=0;i<=3;i++)
{
x[i] =x[i+1];
ylil =y[i+1];
}
}
}



enter the values of x@.xr.h.allowed error
A1 .2 .8081
enter the values of ylil; i=8.3
B .@A2 @795 1762

x predicted corrected

L
.88 8©.3847? 08.7078

A.3846

B.3846
1.8 8.4554 B8.7726

B.4556

B.4556

a.7av2
a.7av72

B.7925
B.7925

enter the values of x@.xr.h.allowed error




