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Solution of non-linear equation-Bairstow’s method for quadratic factors.
Solution of simultaneous equations-Gauss Elimination.

Solution of simultaneous equations-Gauss Jordan.

Solution of simultaneous equations-Gauss Jacobi.

Solution of simultaneous equations-Gauss Seidal.

Solution of simultaneous equations-Triangularisation.

Numerical integration-Trapezoidal rule.

Numerical integration-Simpson’s rules.

© 0o N o gk~ wbhPE

Solution for ordinary differential equation-Euler method.
10. Solution for ordinary differential equation- Runge Kutta Second order.
11. Solution for parabolic equation - Explicit method.

12. Solution for parabolic equation - The Crank Nicolson method.
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1. Find the quadratic factor of a biquadratic expression with the coefficients 1, -3,

-4 ,-2,8 and the the values of p & g are 0.95, 1.05 by Bairstow’s method using
c-program.

2. Find the solution of the given system of equations by Gauss Jordan method
using C program.

10x+y+z=12; x+10y+z=12; x+y+10z=12

3.Find the solution of the given system of equations by Gauss Jordan method using
C program.

10x+y+z=12; x+10y+z=12; x+y+10z=12

C program.

4.Find the solution of the given system of equations by Gauss Jacobi method using
10x+2y+z=9;

x+10y-z=-22; -2x+3y+10z=22

5. Find the solution of the given system of equations by Gauss Seidal method using
C program.
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10x+y+z=12; x+10y+z=12; x+y+10z=12
6. Find the solution of the given system of equations by Crout’s method using C

program.
2X+y+4z7=12; 8x-3y+2z=20; 4x+11y-z=33

7. Evaluate the integral value of e limit tends to (0,1) when the number of
subintervals is 30 by Trapezoidal using C program.

8.Solve the ODE for the function f(x,y) = x+y by Euler’s method when h=0.2
using C program.

9.Solve the ODE for the function f(x,y) = -y by Runge kutta second order method
when h= 0.2 using C program.

10. Solve the parabolic equation f(x) = (x(10-x)) / 2 with the values 1,0.5,5, 10
, 5 by explicit method using C program.

11. Solve the parabolic equation f(x) = (sin (3.14159x)) with the number 5 and h=
0.2 by Crank — Nicolson method using C program.

12. Evaluate the integral value of 1/log x limit tends to (0,1) when the number of
subintervals is 30 by Simpson's 1/3 Rule using C program.
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EX:NO: 1 BAIRSTOW’S METHOD FOR

QUADRATIC FACTORS

AlIM:
To find the quadratic factor of a biquadratic expression using

Bairstow’s method by using C program.

ALGORITHM:
STEP 1: Start the process.
STEP 2: Declare the variable i,n as int data type and a[10],
b[10],c[10],p,q,d,dp,dq as float data type.
STEP 3: Get the coefficient in array by for loop using scanf statement.
STEP 4: Get the values of p and g using scanf statement.

STEP 5: By using read method initialize the value,
b[0]=a[0];c[0]=b[0];b[1]=a[1]-p*b[0];c[1]=b[1]-p*c[O];
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STEP 6: Using for loop (i=2;i<n;i++)and using the formula as
b[i]=a[i]-p*b[i-1]-q*b[i-2]
c[i]=b[i]-p*c[i-1]-g*c[i-2];
STEP 7: To get the p and g values compute the following formula as
b[n]=a[n]-p*b[n-1]-q*b[n-2];
d=c[n-2]*c[n-2]-c[n-3]*(c[n-1]-b[n-1]));
dp=(b[n-1]*c[n-2]-b[n]*c[n-3])/d;
dg=(b[n]*c[n-2]-b[n-1]*(c[n-1]-b[n-1])))/d;
p=p+dp,g=q+da.
STEP 8: Using if condition to check
((fabs(dp)<pow(10,-6))&&(fabs(dq)<pow(10,-6))),
If this condition is true print p and q values, otherwisegoto read.
STEP 9: Again check theconditions,
(p>0)&&(9>0),(p<0)&&(g>0)
(p>0)&&(g<0),(p>0)&&(g>0)
If any one of these condition is true print p and q value.

STEP 10: Stop the process.
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/*BAIRSTOW’S METHOD FOR QUADRATIC FACTORS*/

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

void main()

{

inti,n;

float a[10],b[10],c[10],p,q,d,dp,dq;
clrscr();

n=4;

printf(“\n Enter the coefficients:\n”);
for(i=0;i<n+1;i++)
scanf(“%ft”,&al1]);

printf(“\nEnter the values of p and g:\n”);
scanf(“\n% %1, &p,&q);

read:

b[0]=a[0];

c[0]=b[0;

b[0]=a[1]-p*b[O];
c[1]=b[1]-p*c[O];

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

{

b[i]=a[i]-p*b[i-1]-g*b[i-2];
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c[0]= b[i]-p*c[i-1]-a*c[i-2];

¥

b[n]=a[n]-p*b[n-1]-g*b[n-2];
d=c[n-2]*c[n-2]-c[n-3]*(c[n-1]-b[n-1]);
dp=(b[n-1]*c[n-2]-b[n]*c[n-3])/d;
dg=(b[n]*c[n-2]-b[n-1]*(c[n-1]-b[n-1]))/d;
p=q+dp;

q=q+dp;
if((fabs(dp)<pow(10,-6))&&(fabs(dg)<pow(10,-6)))
printf(“\n the values of p and g are:\n%f\t%f\n”,p,q);
else

goto read,;

printf(“\n the quadratic factor is:\n”);
if(p>0)&&(q<0)
printf(“x*2+%fx+%f’,p,q);

else if (p<0)&&(g>0)
printf(“x*2+%fx+%f”,p,q);

else if(p>0)&&(g<0)
printf(“x"2+%fx+%f’,p,q);

else

printf(“x"2+%fx+%f’,p,q);

getch();

}
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OUTPUT:

Enter the coefficients

1-3-4-238

Enter the value of p and g

0.951.05

The value of p and q are:

2.000000 2.000000

The quadratic factor is:

X"2+2.000000x+2.000000.

RESULT:
The above program has been executed successfully and the output

is verified.
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EX.NO:2 GAUSS ELIMINATION METHOD

AlIM:

To solve the system of linear algebraic equation by Gauss Elimination
method by using C program.

ALGORITHM:

STEP 1. Start the process.

STEP 2. Declare the variable in a float data type.
STEP 3:Usingscanf statement obtain the value of n.
STEP 4: Read the RHS constant.

STEP 5: Read the coefficient row wise.

STEP 6:Calculate the value of unknown variable using
x[i]=c[i}/ali][i];
STEP 7:Print the result.

STEP 8: Stop the process.
[* GAUSS ELIMINATION METHOD*/

#include<stdio.h>

#include<conio.h>
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#include<math.h>

void main()

{

inti,j,k,n;

float a[10][10],x[10],c[10];

clrscr();

printf(“Enter the value of n:\n”);

scanf(“%d”, &n);

printf(“Enter the right hand side constants:\n”);
for(i=0;i<n; i++)

scanf(“%f”,&c[i]);

printf(“Enter the coefficients in row wise:\n”);
for(i=0;i<n;i++)

{

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

scanf(“%f”,&al[i][j]);

¥
for(k=0;k<n-1;k++)
{
for(i=k+1;i<n;i++)
{

for(j=k+1;j<n;j++)
ali]j]=alilli]-(afi]k)/a[k][K]*alKILD);
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cli]=c[il-(alilkVa[k][k]*c[k]);
¥

¥

x[n-1]=c[n-1})/a[n-1][n-1];
printf(“\n The solution is:\n”);
printf(“\n x[%d]=%7.3f,n-1,x[n-1]);
for(k=0;k<n-1;k++)

{

I=n-Kk-2;

for(j=i+1;j<n;j++)
cil=c[i]-ali]o]*x[l;
x[i]=c[il/a[i]il;

printf(‘“\n x[%d]=%7.3f,1,X[i]);
¥

getch();

}

OUTPUT:

Enter the value of n:

3
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Enter the right hand side constants:
31013
Enter the coefficients in row wise:
121
233
3-12
The solution is:
X[2]=3.000
X[1]=-1.000
x[0]=2.000

RESULT:
The above program has been executed successfully and the output

is verified.
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EX.NO:3 GAUSS JORDAN METHOD

AlIM:

To solve the system of linear algebraic equation by Gauss Jordan
method using C program.

ALGORITHM:

STEPL1L.: Start the process.

STEP2:Declare the variable i,j,k,n as integer data type and x[10],a[10][10]
as float data type.

STEPS3: Get the ‘n’ value using scanfstatement.

STEP4. Get the right hand side constant in array in for loop using scanf

statement.

STEPS: Get the coefficient row wise value using for loop

(i=0;i<n;i++)(j=0;j<n;j++)and in array a[i][j].

STEPS6: Calculate a[i][j]=a [il[j]-(@[il[K)/a[KI[K]*a[K][i]);

STEP7: Get the result using for loop and by using

x[i] =a[i][n}/a[i][]

and print the result.

STEPS: Stop the process
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I* GAUSS JORDAN METHOD*/

#include<stdio.h>

#include<conio.h>

#include<math.h>

void main()

{

inti,j,k,n;

float x[10],a[10][10];

clrscr();

printf("\n Enter the values for n :");
scanf(""%d",&n);

printf("\n Enter the right hand side constants:\n");
for(i=0;i<n;i++)

scanf("%f",&a[i][n]);

printf("\n Enter the coefficients in row wise:");
for(i=0;i<n;i++)

{

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

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

printf("\n");

¥
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for(k=0;k<n;k++)

{

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

{

if(i'=k)

{
for(j=k+1;j<n+1;j++)
ali]j]=ali]i]-(ali][K])/a[K][K]*a[KI[D);
}

}

}

printf("\n The solution is : \n");
for(i=0;i<n;i++)
{
x[i]=(@lil[n]/afi][i]);
printf("x[%d]=%f\n",i,x[i]);
}
getch();

}
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OUTPUT:

Enter the values for n:

3

Enter the right hand side constants:
4 9 2

Enter the coefficients in row wise:

1 1 2
2 -1 3
3 -1 -1

The solution is:

x[0] = 1.000000
x[1] = -1.000000
x[2] = 2.000000

RESULT:
The above program has been executed successfully and the output

is verified.
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EX.NO:4
GAUSS JACOBI METHOD

AlIM:

To solve the system of linear algebraic equation by Gauss Jacobi
method using C program.

ALGORITHM:

STEPL1L.: Start the process.

STEP2:Declare the variable i,j,m,n,l as integer data type and
X[10],a[10][10] ,b[10],c[10] as float data type.

STEPS3: Get the ‘n’ value and ‘I’ value using scanf statement.

STEP4: Get the right hand side constant in array in the for loop using scanf

statement.

STEPS: Get the coefficient row wise value using for loop
(i=0;i<n;i++),(j=0;j<m;j++)and in array a[i][j].

STEPG: Calculate c[i]=c[i]-@[iI[i1*x[]);

STEP7: Get the result using for loop and by using

x[i] =c[i/a[i][i]

and print the result.

STEPS: Stop the process.
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\*GAUSS JACOBI METHOD*\

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

void main()

{

inti,j,m,n,l;

float x[10],a[10][10],b[10],c[10];
clrscr();

printf("Enter the value of n:\n");
scanf("%d",&n);

printf("Enter the number ofiterations:\n");
scanf('%d",&I);

printf("Enter the right hand side constants:\n");
for(i=0;i<n;i++)
scanf("%f",&bli]);

printf("Enter the coefficients in row wise:\n");
for(i=0;i<n;i++)

{

x[i]=0;

for(j=0;j<n;j++)
scanf("%f",&a[i][jD;

}

m=1,

line:

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

{

c[i]=b[i];

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

{

if(i'=))

clil=c[i]-a[i]bI*xD];
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}

}

for(i=0;i<n;i++)
x[i]=c[il/a[i][il;

m=m+1;

if(m<=l)

goto line;

else

{

printf("The solution is:\n");
for(i=0;i<n;i++)
printf("x[%d]=%f\n",i,x[i]);
}

getch();

}
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OUTPUT:

Enter the values of n:

3

Enter the number of iterations:

10

Enter the right hand side constants:
9 22 22

Enter the coefficients in row wise:

10 2 1
1 10 -1
-2 3 10

The solution is:

x[0] = 1.000000
x[1] = -2.000000
x[2] = 3.000000

RESULT:
The above program has been executed successfully and the output

is verified.
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EX.NO:5
GAUSS SEIDAL METHOD

AlIM:

To solve the system of linear algebraic equation by Gauss
Seidalmethod using C program.

ALGORITHM:

STEPL1L.: Start the process.

STEP2:Declare the variable i,j,m,n,l as integer data type and
X[10],a[10][10] ,b[10],cas float data type.

STEPS3: Get the ‘n’ value and ‘I’ value using scanf statement.

STEP4: Get the right hand side constant in array in the for loop using scanf

statement.

STEPS: Get the coefficients in row wise value using for loop
(i=0;i<n;i++),(J=0;j<n;j++)and in array a[i][j].

STEPG: Calculate c=c-(a[i][j1*x[i]);

STEP7: Get the result using for loop and by using

x[i] =c/a[i][i]

and print the result.

STEPS: Stop the process.
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\*GAUSS SEIDAL METHOD*\

#include<stdio.h>

#include<conio.h>

#include<math.h>

void main()

{

inti,j,m,n,l;

float x[10],a[10][10],b[10],c;

clrscr();

printf("\n Enter the value of n:\n");
scanf("%d",&n);

printf(*\n Enter the no.of iterations:\n");
scanf("%d",&I);

printf("Enter the right hand side constants:\n");
for(i=0;i<n;i++)

scanf("%f",&Dbli]);

printf("Enter the coefficients in row wise:\n");
for(i=0;i<n;i++)

{

x[i]=0;

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

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

¥

m=1,

line:

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

{

c=bl[i];

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

{

if(i'=j)
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c=c-(a[i][]*x0D);

}

x[i]=c/ali][i];

}

m=m+1;

if(m<=1)

goto line;

else

{

printf("The solution is:\n");
for(i=0;i<n;i++)
printf("x[%d]=%f\n",i,x[i]);
}

getch();

}
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OUTPUT:

Enter the values of n:

3

Enter the no. of iterations:

10

Enter the right hand side constants:
6 -7 -8

Enter the coefficients in row wise:

10 -2 -2
-1 10 -1
-1 -1 10

The solution is:

x[0] = -0.976744
x[1] = -0.896406
x[2] = -0.987315

RESULT:
The above program has been executed successfully and the output

is verified.
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EX.NO:6
TRIANGULARIZATION METHOD

AlIM:

To solve a set of simultaneous linear equation by Triangularization method using
C-program.

ALGORITHM:

STEP 1:Start the process.

STEP 2: Declare the variables i,j,m,n,k as int data type and
X[10],a[10][10],b[10][[10],c[10],u[10][10] as float data type.

STEP 3:Get the ‘n’ values using scanf statement.

STEP 4:Get the right hand side constant in array in for loop using scanf

statement.

STEP 5:Get the coefficient row wise values using for loop

(i=0;i<n;i++),(j=0;j<n;j++) and in array a[i][j].

STEP 6:Using for loop (i=m;i<n;i++) and calculate

a[i][m]=a[i][m]-b[i][K]*u[K][m];

b[i][m]=a[i][m];

STEP 7:Using for loop (j=m+1;j<n;j++) and calculate

a[m]fj]=a[m]0]-b[m][K]*ulk][];
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u[m][i]=a[m][j}/b[m][m];

STEP 8:Get the result using for loop and by using
X[i]=x[i]-uli][1*xIi]

and print the result.

STEP 9:Stop the process.
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\*TRIANGULARIZATION METHOD*\

#include<stdio.h>

#include<conio.h>

#include<math.h>

void main()

{

inti,j,k,m,n;

float x[10],a[10][10],b[10][10],u[10][10],c[10];
clrscr();

printf("Enter the value of n:\n");
scanf("%d",&n);

printf("Enter the right hand side constants:\n");
for(i=0;i<n;i++)

scanf("%f",a[i][n]);

printf("Enter the coefficentsin row wise:\n");
for(i=0;i<n;i++)

{

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

scanf("%f",&a[i][jD;

}

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

b[i][0]=a[i][0];

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

u[0][j]=(a[0][i]/b[O][0]);
for(m=1;m<n;m++)

{

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

{

for(k=0;k<m;k++)
a[il[m]=a[i][m]-b[i][k]*ulk][m];
b[i][m]=a[i][m];
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ior(j:m+1;j<n+1;j++)
1{‘:or(k=0;k<m;k++)
a[m][j]1=a[m][j]-b[m][K]*ulK]0];
u[m]f]=a[m][i}/b[m][m];

}

}

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

{

i=(n-k-1);

X[i]=ulil[n];
for(j=i+1;j<n;j++)
x[i=x[i]-uliloT*x[l;
érintf("The solution is:\n");
for(i=0;i<n;i++)
printf("x[%d]=%Mf\n",i,x[i]);
getch();

}
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OUTPUT:

Enter the values of n:

3

Enter the right hand side constants:
12 20 33

Enter the coefficients in row wise:

2 1 4
8 -3 2
4 11 -1

The solution is:
x[0] = 3.000000
x[1] = 2.000000
x[2] = 1.000000

RESULT:
The above program has been executed successfully and the output

is verified.
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EX.NO:7
TRAPEZOIDAL RULE

AlIM:

To evaluate the integral by Trapezoidal rule using C program.

ALGORITHM:

STEP1.: Start the process.

STEP2: Declare the variables in integer data type .

STEPS3: Declare the variables a,b,x [30],y[30],n in float data type and double as h,
i1

STEP4: Get the upper and lower limits using scanfstatement .

STEPS: Make sure that the multiple of sub intervals should not exceed 30.

STEPG: Calculate h value
h=(b-a)/n;

STEPY7: Calculate ivalue by using for loop and initialize i1=0.

STEPS: Get the result by using the formula

11=11+(h/2)*(x[i]+y[i+1]);

STEP9: Stop the process.
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\*TRAPEZOIDAL RULE*\

#include<stdio.h>

#include<conio.h>

#include<math.h>

#define f(x)(log(x))

void main()

L

inti,n;

floata,b,x[30],y[30];

double h,i1;

clrscr();

printf("Enter the lower and upper limits:\n");
scanf("%f%f",&a,&b);

printf("Enter the no. of subintervals (multiple of 6 not exceeding 30):\n");
scanf("%d",&n);

h=(b-a)/n;

X[0]=a;

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

{

y[I=F(x[i]);

if(i==n)

goto line;

X[i+1]=x[i]+h;

¥

line:

11=0;

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

11=11+(h/2)*(y[i]+y[i+1]);

printf("By Trapezoidal Rule the solution is:%f",i1);
getch();

}

Prepared by : Y.Sangeetha , Department of Mathematics,KAHE Page 28 of 47



OUTPUT:

Enter the lower and upper limits:

4 5.2

Enter the no.of sub intervals(multiple of 6 notexceeding 30):
6

By Trapezoidal Rule the solution is: 1.827655

RESULT:

The above program has been executed successfully and the output

is verified.

\
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EX.NO:8
SIMPSON’S RULE

AlIM:

To using evaluate the integral by Simpson’s 1/3 rule using C program.

ALGORITHM:

STEP1.: Start the process.

STEP2: Declare the variables i,n as integer data type.

STEPS3: Declare the variables a,b,x[30],y[30] in float data type and double as h,il.
STEPA4: Get the upper and lower limits using scanf statement.

STEPS: Make sure that the multiple of sub intervals should not exceed 30.
STEPG: Calculate h value

h=(b-a)/n;

STEPY7: Calculate i value by using for loop and initialize i1=0.

STEPS: Get the result by using the formula.
iI1=i1+(h/3)*(y[i]+4*y[i+1]+y[i+2]);

STEP9: Stop the process.
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\*SIMPSON’S RULE*\

#include<stdio.h>

#include<conio.h>

#include<math.h>

#define f(x)(log(x))

void main()

L

inti,n;

floata,b,x[30],y[30];

double h,il;

clrscr();

printf("Enter the lower and upper limits:\n");
scanf("%f%f",&a,&b);

printf("Enter the no. of subintervals (multiple of 6 not exceeding 30):\n");
scanf("%d",&n);

h=(b-a)/n;

X[0]=a;

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

{

y[i=f(x[i);

if(i==n)

goto line;

X[i+1]=x[i]+h;

¥

line:

11=0;

for(i=0;i<n-1;i+=2)
iI1=i1+(h/3)*(y[i]+4*y[i+1]+y[i+2]);
printf("By Simpson’s 1/3 Rule the solution is:\t%f",i1);
getch();

}
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OUTPUT:

Enter the lower and upper limits:

4 5.2

Enter the no.of sub intervals(multiple of 6 notexceeding 30):
6

By Simpsons1/3 Rule the solution is: 1.827647

RESULT:
The above program has been executed successfully and the output

is verified.
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EX.NO:9
EULER’S METHOD

AlIM:
To solve an ordinary differential equation by Euler’sMethod using C
program.

ALGORITHM:

STEP1.: Start the process.

STEP2: Define a function as f(x,y)(x+Y).

STEP3: Declare the variables h,xn,x,ys are float data type i as int.
STEP4: Get the value for x and ys and h using scanf statement.

STEPS: Calculate the values for ys using the formulas
ys=ys+h*f(x,ys);

Xn=x+h;

STEPG: Printys values using for loop and print the result.
STEPY7: Stop the process.
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\*EULER’S METHOD*\

#include<stdio.h>
#include<conio.h>
#include<math.h>
#define f(x,y)(x+y)
void main()

L

inti;

floath,xn,x,ys;

clrscr();

printf("Enter the values of x and y:\n");
scanf('%f%f" &X,&ys);
printf("\nEnter the step size:\n");
scanf(*'%f",&h);
for(i=1;i<11;i++)

{

ys=ys+h*f(x,ys);
Xn=x+h;

X=XN;

printf("\n%f",ys);

}

getch();

}
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OUTPUT:

Enter the values of x and y :
0.0

1.0

Enter the step size:

0.2

1.200000
1.480000
1.856000
2.347200
2.976640
3.771968
4.766362
5.999635
7.519562
9.383474

RESULT:
The above program has been executed successfully and the output

is verified.
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EX.NO:10
RUNGE-KUTTA SECOND ORDER METHOD

AlIM:

To solve a set of ordinary differential equation by Runge-Kutta Second Order
Method by using C program.

ALGORITHM:

STEP1.: Start the process.

STEPZ2: Declare the variables h,k1,k2,x,y as float data type.
STEPS3: Define a function as f(x,y)(-y).

STEP4: Get the values for x and y and h using scanf statement.

STEPS: Calculates the values x, y,k1,k2 by using for loop and using formula.
k1=h*f(x,y);

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

y=y+k2;

STEPG: Print the y values for using for loop.

STEPY7: Stop the process.
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\*RUNGE-KUTTA SECOND ORDER METHOD*\

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

#define f(x,y)(-y)

void main()

L

inti;

float h,k1,k2,x,y;

clrscr();

printf("Enter the initial values of X & y:");
scanf(*"%f%f",&x,&Y);
printf("Enter the step size h:");
scanf("%f",&h);

printf("\n The values are:");
for(i=1;i<11;i++)

{

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

X=X+h;
printf("\n%d\t%f\t%f",i,X,y);
¥

getch();

¥
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OUTPUT:

Enter the initial values of x and y:

0.0
1.0

Enter the step size h:

0.1

The values are:

1 0.100000  0.905000
2 0.200000  0.819025
3 0.300000 0.741218
4 0.400000 0.670802
5 0.500000 0.607076
6 0.600000  0.549404
7 0.700000  0.497210
8 0.800000  0.449975
9 0.900000 0.407228
10  1.000000 0.368541
RESULT:
The above program has been executed successfully and the output

Is verified.
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EX.NO:11
EXPLICIT METHOD

AlIM:

To solve parabolic equation by Explicit method byusing C program.

ALGORITHM:

STEP 1:Start the process.

STEP 2:Define the function f(x)(x*(10-x)/2).

STEP 3:Declare the variables i,m,j,nas int data type and h,k,a,u,c as
float data type.

STEP 4:Usingscanf statement get the values.

STEP 5:Using for loop j=0 to m+1 assign the values u[0][j]=0;u[n][j]=0
STEP 6:Using for loop i=0 to n-1 calculate the values for u and ¢
uli][0]=f(i*h);

c=((@*k)/(h*h));

STEP 7:Using the for loop j=0 to m-1 and i=0 to n-1 calculate the values
for u

u[i][j+1]=c*u[i-1][i]+(1.0-2.0*c)*u[i][j];

STEP 8:Using for loop i=0 to n-1 and print the value of u(i,j).

STEP 9:Stop the process
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\*EXPLICIT METHOD*\

#include<stdio.h>

#include<conio.h>

#include<math.h>

#define f(x)(x*(10-x)/2)

void main()

{

inti,n,j,m;

floath,k,a,u[20][20],c;

clrscr();

printf("Enter the values of h,k,a,n,m:\n");
scanf(*'%f%f%f%d%d",&h,&k,&a,&n,&m);
for(j=0;j<m+1;j++)

{

u[0][j]=0;

u[n][j1=0;

}

for(i=1;i<n;i++)

u[i][0]=f(i*h);

c=((a*k)/(h*h));

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

for(i=0;i<n;i++)
uli][j+1]=c*(ufi-1]f]+uli+1][1)+(1.0-2.0*c)*u[i]i];
printf("\n");

printf("Solution of parabolic equation with u(x,0)=0.5x(10-x)\n");

printf("\n");
printf("(i,j)\t");
for(i=1;i<n;i++)
printf("u(%d,)\t",i);
printf("\n");
for(j=0;j<m+1;j++)
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{

printf("(i,%d)\t" j);

{

for(i=1;i<n;i++)
printf("%6.20\t", ufil[i]);
}

printf("\n");

}

getch();

}
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OUTPUT:

Enter the values of h ,k,a,n,m:

1 01 5 10 5

Solution of parabolic equation with u(x,0)=0.5x(10-x):

(1)) u(Lj) u(2.j) uB.j) u4j) u(,j) u(6j) u(7j) u8.j) u(9.))
(1,0) 450 8.00 10.50 12.00 12.50 12.00 10.50 8.00 4.50

(i,1) 400 7.50 10.00 11.50 12.00 11.50 10.00 7.50 4.00

(1,2) 3.75 7.00 9.50 11.00 11.50 11.00 9.50 7.00 3.75
(1,3) 3.50 6.62 9.00 10.50 11.00 10.50 9.00 6.62 3.50
(i,4) 3.31 6.25 856 10.00 10.50 10.00 8.56 6.25 3.31
(1,5) 3.12 594 812 953 10.00 953 8.12 594 3.12

RESULT:

The above program has been executed successfully and the output

is verified.
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EX.NO:12
CRANK NICOLSON METHOD

AlIM:

To solve the parabolic equation by using the Crank Nicolson Method using C
program.

ALGORITHM:

STEPL1.: Start the process.

STEP2: Define the function f(x)(sin(3.14159%*x)).
STEPS3: Declare the variables i,j,k,m,n as int data type and
h,a[20][20],u[50],b[20][20] as float data type.

STEP4: Get the input values n,h,m using scanf statement.

STEPS: Using the loop i=1 to n=1 and the print the value u(i,j) using for loop j=0
to m and assign the value
u[0101=0;
u[n]1=0;
STEPG: Using for loop i-1 to n-1 and the calculate
u[i][0]=t(i*h);
STEP7: Using for loop i=1 to n=1 and j=1 to n-1 and using the conditions.
(i==J-1||i==j+1) assign a[i][j]=-1.
(i==)), assign a[i][j]=4 else a[i][j]=0.
(i==j),assign a[i][n+j-1]=1 else a[i][n+]-1]=0.
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STEPS: Using for loop k=1 to n-1 and i=1 to n-1 and using if condition (i!=k)
again using for loop j=k+1 to (2*n-1) calculate
alili]=alill]-(@lilk)/a[K][k])*a[K]Lil;

STEP9: Using for loop i=1 to n-1 and j=n to (2*n-1) calculate
bli][i-n+1]=alili]/ali][i];

STEP10: Using for loop j=1 to m print j, using for loop i=1 to n-1 assign u[i][j]=0
and for loop k=1 to n-1 calculate

uli]]=ulilG1+o[i]k]*(ulk-1]0-1]1+ulk+1]0-1]);

STEP11: Get the value u[i][j] and print the result.

STEP12: Stop the process.
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\*CRANK NICOLSON METHOD*\

#include<stdio.h>

#include<conio.h>

#include<math.h>

#define f(x)(sin(3.14159*x))

void main()

{

inti,j,k,m,n;

float h,a[20][20],u[50][50],b[20][20];
clrscr();

printf("Enter the no. of sub intervals on the x axis:\n");
scanf("%d",&n);

printf("Enter the no. of time for which solution is required:\n™);
scanf(*'%d",&m);

printf("Enter the step size h for x:\n");
scanf("%f",&h);

printf("Solution for f(x)=sin((22/7)*x)and zero boundary values\n\n™);
printf("j\t");

for(i=1;i<n;i++)
printf("\tu(%d,j)\t",i);

printf(*\n");

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

{

u[01[]=0;

u[n][1=0;

¥

for(i=1;i<n;i++)

u[i][0]=f(i*h);

for(i=1;i<n;i++)

{

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

if((1==)-1)||(i==j+1))

alilj]=-1;

else if(i==j)

a[ili]=4;
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else

a[i][j1=0;

}

for(i=1;i<n;i++)

{

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

if(i==])

a[i][n+j-1]=1;

else

a[i][n+]j-1]=0;

}

for(k=1;k<n;k++)

{

for(i=1;i<n;i++)

if(i'=k)
for(j=k+1;j<(2*n-1);j++)
i[i][i]=a[i][i]-(a[i][k]/a[k][k])*a[k][i];
for(i=1;i<n;i++)
for(j=n;j<(2*n-1);j++)
b[i][j-n+1]=a[i][j1/ali][i];
for(j=1;j<m+1;j++)

{

printf("%d\t",));
for(i=1;i<n;i++)

{

u[i][j]=0;
for(k=1;k<n;k++)
uli][j1=uli]G1+bliI[k]*(ulk-1][j-1]+ulk+1][j-1]);
printf("\t%7.40\t" u[i][j]);
}

printf("\n");

}

getch();

}
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OUTPUT:

Enter the no. of sub intervals on the x axis :

5

Enter the no. of time for which solution is required:
5

Enter the step size h for x:

0.2

Solution for f(x) = sin((22/7)*x) and zero boundary values:

ioou)) u(2.j) uE3.j) u(4.j)
1 0.3993 0.6460 0.6460 0.3993
2 0.2712 0.4388 0.4388 0.2712
3 0.1842 0.2981 0.2981 0.1842
4 0.1251 0.2025 0.2025 0.1251
5 0.0850 0.1376 0.1376 0.0850
RESULT:
The above program has been executed successfully and the output
Is verified.
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