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ABSTRACT

The Gauss-Legendre quadrature formulas approximate the integral of the complicated
functions by replacing the integral by the sum of the product of value of the function at the nodal
points and its weights. In this research , the points and weights from the Gauss-Legendre
quadrature formulas will be used as the points and weights in the Runge-Kutta formulas. Not
Only some examples are illustrated but also the real mathematical models are constructed and

check by these new formulas.
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ln(]: _S) 1n(§—:%)
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MANUHIN

code0d TU5UATUA java A1 TumsAmaailywivien
import java.lang.*;

import java.io.*;

class appGinRK
{

public static void main(String[] args)throws IOException

{
double X0,Y0,X1,H;
double rk2=0.0,rk3-0.0,rk4: -0.0,rkn2 -0.0,1kn3=0.0,rkn4=0.0,rkn5=0.0,rkn6=0.0;
double erk2+0.0,erk3~0.0,erk4~0.0,erkn2=0.0,erkn3=0.0,
erknd=0.0,erkn5=0.0,crkn6=0.0;
fi===========INPUT CONDITION OF EQUATION /1

X0 = INPUT VALUE OF x, ;
Y0 = INPUT VALUE OF x ;
X1 = INPUT VALUE OF y, ;

H = INPUT VALUE OF #4;

System.out.println(™n

System.out.printin("Solve equation INPUT EQUATION when

y(||+XO+||) = FI+Y0);

System.out.printin(" - -

rk2 =RK2(X0,Y0,X1,H);

erk2=Math.abs(ExactValue(X1) - rk2);

k3 =RK3(X0,Y0,X1 H);

erk3=Math.abs(ExactValue(X1) - rk3);



rk4d =RK4(X0,Y0,X1 H);

erkd4=Math.abs(ExactValue(X1) - tk4);

rkn2=RKN2(X0,Y0,X1,H);

erkn2=Math.abs(ExactValue(X1) - rkn2);

rkn3=RKN3(X0,Y0,X1,H);
erkn3=Math.abs(ExactValue(X1} - rkn3);

rkn4=RKN4(X0,Y0,X 1,H),

erkn4=Math.abs(ExactValue(X1) - rkn4);

rknS5=RKN5(X0,Y0,X1,H);
erknS=Math.abs(ExactValue(X1) - rkn5);

rkn6=RKN6(X0,Y0,X1,H);

erkn6=Math.abs(ExactValue(X1) - rkné);

System.out.println{"\nExact Value

: "+ExactValue(X1));

System.out.println("
System.out.println{"RK2
System.out.println{"RK3

System.out.println("RK4

: "+rk2+"\terror :"+erk2);
: "+rk3+"terror :"+erk3);

: "+rkd+"\terror :"+erkd);

System.out.printin("---=====-=---
System.out.println("RKN2
System.out.println("RKN3
System.out.printin("RKN4
System.out.printIn("RKNS

System.out.printin("RKN6

: "+rkn2+"\terror
: "+rkn3+"\terror
: "+rknd+"\terror
s "4rkn5+"\terror

: "+rkn6+"\terror

+erkn2);
"+erkn3);
"+erknd);
"+erknS);
M"+erkn6+"\n");
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static double RK2(double x0, double y0, double x1,double h )
{
double k1 =0,k2=0;

while(x0<x1)

{
k1=Function(x0,y0);
k2=Function{x0+h,y0+(h*k1});
yO=y0+((h*0.5)*(k1+k2));
x0=x0+h;
}
return({y0);
}

static double RK3(double x0, double y0, double x1,double h )
{

double k1=0,k2=0k3=0;

while(x0<x1)

{
k1=Function{x0,y0);
k2=Function(x0+(h*0.5),y0+(0.5*h*k1));
k3=Function(x0+h,y0-(h*k1)+(2*h*k2));
yO=y0+H{(h/6.0*(k1+(d4*k2)+k3));
x0=x0+h;

}

return(y0):
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static double RK4(double x0, double y0, double x1,double h )

{
double k1=0,k2=0k3=0k4-=0;
while(x0<x1)
{
k1=Function(x0,y0};
k2=Function(x0+(h*0.5),y0+{(h*0.5)*k1));
k3=Function{x0+(h*0.5),y0+((h*0.5)*k2));
k4=Function(x0+h,y0+(h*k3)},
yO=y0+(((1/6.0)*(k1+(2*k2)+(2*k3)+k4))*h);
x0=x0+h;
}
return(y0);
}

static double RKN2(double x0, double y0, double x1,double h )
{

double k1=0,k2=0;

while(x0<x1)

{

k1=Function(x0+({780/3691.0)*h),y0+((780/3691.0)*h*
(Function(x0,y0))));
=Function{x0-+{(780/989.0)*h),y0+((780/989.0)*h*k1));

yO=y0+{((h*0.5)*(k1+k2});
x0=x0+h;

}

return(y0);
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static double RKN3(double x0, double y0, double x1,double h )
{

double k1=0,k2=0k3=0;
while(x0<x1)
{
k1=Function(xQ+{(63/559.0)*h),y0+{((63/559.0)*h*(Function(x0,y0))));
k2=Function(x0+(h*0.5),y0+(0.5*h*k1));
k3=Function(x0+({496/559.0)*h),y0((74/433.0)*h*k1)
+((2491/2354.0)*h*k2)),

y0=y0+((h/18.0)*((5*k 1 )+(8*k2)+(5*k3)));
x0=x0+h;

return(y0);
}

static double RKN4{(double x0, double y0, double x1,double h )

{
double k1=0,k2=0,k3-0.k4=0;
while(x0<x1)
{
k1=Function(x0+((77/1109.0)*h),y0+((77/1109.0)*h*
(Function{x0,y0N));

k2=Function(x0+({364/1103.0)*h),y0+{{(364/1103.0)*h*k1));
k3=Function(x0+((739/1103.0)*h),y0-
((362/1175.0)*h*k1)+((803/821.0)*h*k2));
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k4=Function(x0+((1032/1109.0)*h),y0+{(1379/1602.0)*h*k1)-
{(1249/1742.0)*h*k2)+((1664/2115.0)*h*k3));

yO=y0+((h/3030.0)*((527*k 1)+(988*k2)+(988*k3)}+(527*k4)));
x0=x0+h;

return{y0);

}
static double RKN5(double x0, double y0, double x1,double h )

{
double k1=0,k2=0,k3=0,k4=0k5=0;
while(x0<x1)
{
k1=Function(x0+{(63/1343.0)*h),y0+((63/1343.0)*h*
(Function(x0,y0)));

k2=Function(x0+((4568/19795.0)*h),y0+((4568/19795.0)*h*k1));
k3=Function(x0+{0.5*h},y0-
((1163/3926.0)*h*k1)+{((676/849.0)*h*k2));
k4=Function(x0+({15227/19795.0)*h),y0+((1578/1513.0)*h*k1)-
((2989/2531.0)*h*k2)+((265/293.0)*h*k3));
k5=Function{x0+{(1280/1343.0)*h),y0-
((701/684.0)*h*k 1 +((5338/2441.0)*h*k2)-((1675/833.0)*h*k3)+((412/685.0)*h*k4));

yO=y0-+(h*(((589/4972.0)*k1)+((1075/4492.0)*k2)}+
((512/1800.0)*k3)+((1075/4492.0)*k4)+((589/4972.0)*k5)));

x0=x0+h;

return(y0),
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static double RKN#6(double x0, double y0, double x1,double h )
{

double k1=0,k2=0 k3=0k4-0,k5-0,k6:-0;
while(x0<x1)

{
k1=Function(x0+({13/385.0)*h),y0+({13/385.0)*h*(Function(x0,y0})));
k2=Function(x0+({269/1588.0)*h)},y0+((269/1588.0)*h*k1));
k3=Function(x0+({761/1999.0)*h)},y0-

((217/853.0)*h*k1)4-({1763/2776.0)*h*k2));
kd=Function(x0+({1238/1999.0)*h),y0+{(587/573.0)*h*k1)-
((248/197.0)*h*k2)+((829/971.0)*h*k3));
k5=Function(x0+((1319/1588.0)*h),y0-
((2333/1339.0)*h*k1)+((2153/639.0)*h*k2)-((688/431.00*h*k3 ((1743/2179.0)*h*k4));
ké=Function(x0+((372/385.0)*h),y0-+((1033/742.0)*h*k1)-
((850/487.0)*h*k2)+((734/1017.0)*h*k3)+((1499/3150.0)*h*k4)+{(317/2602.0)*h*k5));

yO=y0-+(h*(({141/1646.0)*k1)+({(559/3099.0)*k2)+((2501/10690.0)*k3)
+((2501/10690.0)*k4)}+((559/3099.0)*kS)+((141/1646.0)*k6)));

x0=x0+h;

return(y0);



static double ExactValue(double x1)

{
double ext = 0.0;

ext=INPUT EQUATION OF EXACT VALUE;

return{ext);

static double Function{doublc x, double y)

{
double yy = 0.0,

yy=INPUT FUNCTION THAT YOU NEED TO FIND;

return(yy);
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