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ABSTRACT

In this paper presents about the comparison of Numerical and codingmethod for three method
Taylors, Euler’s modified method, Milne’s and Adams Bash fourth method of solving initial
value problems, Inthat we can conclude the better solution of Initial value problems.
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. INTRODUCTION

Earlier, when we have the finite function
and finite data to solve the initial value
problem many numerical methods has
followed. In this paper we like to discuss
four methods of solving numerical methods
with some example in numerical and coding,

and we can get the comparison of the all the
four results.

II. EXAMPLE

1. Using Taylor’s series method, find the
third order approximate solution at x =

0.40f the problem :Ty: x?y +1, With y(0) =0
X
consider terms up to fourth degree.

Tavlor series Method:

#include<stdio.h>
#include<math.h>
#include<conio.h>
voidmain()

{
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float x0,y0,x,y1,y2,y3.y4y h;

clrscr();

printf(“enterthe value of x0=");
scanf("%f",&x0);

printf(“enterthe value of y0=");
scanf("%f",&y0);

y1=x0*x0*y0+1;

printf("y'=%f\n" y1);
y2=x0*x0*yl+2*x0*y0;
printf("y"=%f\n" y2);

y3=2*x0*y 1+2*X0*x0*y2+2*x0*y 1+2*y1;
printf("y"'=%f\n"y3);

y4=2*x0*y 2+2*y 1 +x0*x 0*y3+y2*2*x 0 +2* X0 *
y2+2*y2;

printf("y""'=%f\n" y4);

printf("enterthe value of x=");
scanf("%f",&x);

h=xx0;
y=y0+(y1*h)+(y2*pow(h,2))/2+(y3*pow(h,3))/6
+(y4*pow(h 4))/24;

printf("the value of y when x=%f is %f" x.y);
getch();

¥

Output:
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2. Given that

dy >
— =x"(1-
™ a-vy)
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for(int j=0;j<i;j++)
yd1=(OIxO1-x0r Oy D;
y[4]=y[3]+((h/24)* ((55*yd[3])-
(59*yd[2])+@7*yd[1])-(9*yd0])));
printf("\nThepredicted value is =%f"y[4]);
yd[4]=(x[4]*x[4])* (1+y[4]);
y[4]=y[3]1+((h/24)*((9*yd[4]) +(19*yd[3])-
(5*yd[2])+yd1])); _
printf("\nThe corrected value is =%f"y[4]);
printf("\n The answer is = %f ",y[4]);
printf("\n\n\n");

and y(1) =L y(1.1) =1.233 y(1.2) =1548;y(1.3) = 1. n o

Findy at  x=1.4 using Adams —Bash
forth predictor and corrector formula.
Computey (0.8)

Adams Bash fourth Method:

#include<stdio.h>
int main()

1£Ioa1 h=0,y[10],x[10],fx=0hd=0,yd[10];
inti=0;

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

printf(*\n Enter the x0 : ™);
scanf("%f",&hd);

printf(*\n Enter the value of x, for which yto be
found : ™);

scanf("%f", &fx);

x[0]=hd;

while(hd<fx){

hd=hd+h;

i++;

for(int j=1;j<=i;j++)
x[1=x[-11+h;
for(int j=0;j<i;j++)
{

printf("\n Enter the value of y(%f) : “Xx[j]);
scanf("%f",&y[j]);
¥
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[Program finished]
3, Givenj—y: xy + y2, y(0) =1, y(01)
X

=1.1169,y(0.2) = 1.2773 y(0.3) = 1.5049
find y(0.4) correct to three decimal
places, using Milne’s Predictor corrector
method.

Milre’s Method:

#include<stdio.h>

#include<stdib.h>

int main()

{

inti=ln;

float f,h;

float x[100],y[100];

float y1[100],yp[100],yc[10(];
printf("ENT ER THE VALUE OF N\n");
scanf("%d", &n);

printf("ENT ER THE ELEMENT S OF X:\n");

Copyright © 2019Authas



THINK INDIA JOURNAL

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

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

printf("\n ENTER THE ELEMENT SOF Y:\ni");
for(i=1;i<=n;i++)

{

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

}

h=x[2]-x[1];

printf("\n ENTER THE VALUE OF X FOR
WHICH YOU WANT TO FIND Y:");
scanf("%f", &f);

printf("\n THE GIVEN DIFFERENTIAL
EQUATIONIS\n");
printf("Y'=(X*Y)+(Y*Y)\n");
for(i=1;i<=n;i++)

{

ill[ﬂ=((X[i]*Y[i])+(y[i]*Y[i]));

DI\ e e, MILNE’S
TABLE IS...coeviiveeenn . \n");

printf("\n\t X\t Yt Y1\n");
for(i=1;i<=n;i++)

{
printf("\t%.47t% 41\ 4R\n" X [i] y [, yL[i]);

}
printf("\n STEP SIZE 1S:%.4f\n" h);
printf("\n FOR GIVEN X VALUE:%.4f\n" f);

printf("\n MILNE’S PREDICT OR VALUE

yp[%d] 1S:".yp);
for(i=1;i<=n;i++)

{
yp[n+1]=y[n-3]+((4*h)B)*(€*y1[-2])-(y1[n-
1])+2*y1[nD);

printf(".4f\n"yp[n+1]);

break;

}

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

y1[n+1]=yp[n+1]*(f+yp[n+1]);

printf("\n THE y’[%d] 1S:%.4f\n" n,y1[n+1]);
break;

}

printf(" MILNE’S CORRECTOR yc iS:",yc);
for(i=1;i<=n;i++)

{
yc[n+1]=y[r-1]+((hB)*((y1[n-
1) +H4*y1[nD+(yl[n+1])));
printf("%.4fn",yp[n+]);
break;

}
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ENTER THE ELEMENTS OF Y:

)
2.010
2.04
2.09
ENTER THE VALUE OF X FOR WHICH YOU WANT TO FIND Y:0.4

THE GIVEN DIFFERENTIAL EQUATION IS:

V= (X¥Y)+(YHY)

MILNE'S TABLE IS.mwee i

STEP SIZE 15:0.1000
FOR GIVEN X VALUE:0.4000
MILNE'S PREDICTOR VALUE yp[-201854772] IS:.4f

THE y'[4] 15:16.3925
MILNE'S CORRECTOR yc 15:3.8537

[Program finished]}

4. Solve the following by Euler’s modified

method % =log(x+y)y(0)=2to find
X

y(04) by taking h=0.2

Euler’s Modified Method:

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

#define F(x,y) (log(x+y))
void main()

{
double yO,x0,y1x1yl 0,an,hff1;
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int j,count,flag;
printf("\nEnter the value of x0:");
scanf("%If*,&x0);
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Enter the value of x0: 0

Enter the value of y0; 2

printf("\nEnter the value of y0: "); ki e ales oF i 4.2
scanf("%lf',&yO); Enter the value of last point: 0.4

printf("\nEnter the value of h:");
scanf("%If" ,&h);
printf("\nErter the value of last point:");

2939 * #

=> y1_1=2,154 * *

scanf("%If",&n); $4y= 0,200 412 =2

for(x1=x0+h,j=1; x1<=n+h;x1=x1+h j++)
{

X =0.200 = y1.3 = 2.155 *

x = 0,200 =>

count=0;

flag=0;

f=F(x0,y0);

yl 0=y0 +(h *f);

printf("\n\n * * y%d 0 = %3If * *"j,yl_0);
do

{

count++;

f=F(x0,y0);

f1=Fx1y1 0);

y1l =y0 + hR2 * (f +fl);

printf("\n\n * * x = %3If =>y%d_%d = %.3If *
*" x1j,countyl);
if(fabs(y1l-yl_0)<0.00001)

{

printf("\n\n\n\n * * * * y0ad = 90, 3If * * *
*\n\n",j.y1);

flag=1;

x = 0.600 => y3.3 = 2,531 *

= 0,600 =>

}

else

y1 0 =yl;
Twhile(flag!=1);
yo :yl, [Program finis
}

}

Output:
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1. CONCLUSION

Comparison of al the four method of
numerical results and coding results

S No Name of Solutions
’ the Method | Numerical Codin
Methods g

| Tavlor’s 142151 | 1.423467
series
Adams

2 Bash fourth 1.7940 1.808131
Milne

3 Method 1.8346 1.83909
Euler’s

4 method 21414 2.5310

* Numerical methods solved by using the
respective formula

The conclusion of this paper, by using the
coding method we can reduce the computing
the cost and we will get the better
approximate results than the numerical
methods.
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