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NUMERICAL ANALYSIS 897

25.5.14

3h ’ ’
P: 2/"+1=?/n—5+1—0(11yn_14yn—1
+26y,; 21— 14Y5-3+11y;-)+O(R’)
20 Ynp1=Yn- 3+ (7yn+l+32yn
+12y,._.+32y,.-2+7y.(_3)+ OK)
Formulas Using Higher Derivatives

25.5.15 A
P! Ynt1=VYn-2F3Yn—Yn-1) +h’(y$.'—y5.'-:) +O0(k%)

Q

?/n+1_yn+ (yn+l+./n 12 (yn+l yu)+0(h5)
25.5.16

P! Unt1=Yn-2F3(Un—Yn- 1)+ (y"'+yﬁ.'-'1) +O0(R")
C: yn+1_‘yn+ (yn+l+yn) 10 (yn+l )
rr: e 7
Systems of Differential Equations

First Order: y'=f(z,y,2), 2’ =g(z,9,2).

Second Order Runge-Kutta
25.5.17

Inti =Yt (i) + OB,

Zusi=2aty (1) +O(K)
kl=hf(xnyymzn); ll=hg(zmym2n)
k2=hj(zn+h:yn+kh 2,,+lx),

l2=hg(zn+h,yu+kl) zn+ll)

Fourth Order Runge-Kutta
25.5.18

ntr=Yatg (k2o Zhet-k) + 008,
Zusi=2atg (220 +1)+0(k)
ki=hf(@n,yn12n)  L=hg(s,Yn,2s)
k=hf (z,.+§ haty b zats l.)

ly=hg (a:,,+g; y,,-l—-g—!; zn+%>

1
bi=h (ot btk b 2t o)

la=h!] (zn+g’ 3/7:'*'%2’ zn+%
k‘=hf(xn+hyyn +k312n+ 13)

l4=hg(xn+k:yn+k8; zn+ll)
Second Order: y''=f(z,y,y")

Milne’s Method
25.5.19

P yn+x—y,. 3+ (23/;'- y:,’_-,—}-Zy;')—{-O(h‘)
C: ?/;n+1=y:n—1+g (?/'r:-1+4?/;-'+y:-l+x)+0(h5)

Runge-Kutta Method
25.5.20

Ve =tath [ vk (bbb [+009)
3/:1+1=?/:.+’é (k1+2k2+2ka+k4)
k1=hf(xmymy;)
ky
kZ_hf(xn'i' hlyn+ yn+ khyn_*-

ko=t (g bty virk g byt s)

o=t (-t Gat i st )

Second Order: y''=f(z,y)

[ Milne’s Method
25.5.21

P: Yntr=Ynt¥n-2—Yn-s
2 (o 20+ 5y +O)
C: yu=2yn-x~yn_z+£ (yn +10y1+Yn-2) +O(R%)
Runge-Kutta Method

25.5.22  Yppi=yath (y;+§ (k.+2k=))+ 0

Vo=t it ks
b=h ()
ba=hf (2t punt 2 vty o)
ks=hf (rn+h,yn+hy;+g kz)-

*See page 11,
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#include <stdio.h>
#include <math.h>

double £(), g();
double ¢=0.01;

main()
( d
double x, y, z, h;

double k1, k2, k3, k4;
double 11, 12, 13, 14;

int i;

x = 0.0;
v = 103
2 = 0.0;
h = 1.0;

printf("%f %£\n", x, V)

for( i=0; i< 100; i++ ) (

kl = h*f(x,y.2);
11 = h*g(XIYI z);
k2 = h*f(x+h/2.0, y+k1/2.0, z+11/2.0);
12 = h*g(x+h/2.0, y+k1/2.0, z+11/2.0);
k3 = h*f(x+h/2.0, y+k2/2.0, 2z+12/2.0);
13 = h*g(x+h/2.0, y+k2/2.0, z+12/2.0);
k4 = h*f(x+h, y+k3, z+13);
14 = h*g(x+h,y+k3,z+13);
y += (1.0/6.0)*(k1+2.0*k2+2.0*k3+k4) ;
z += (1.0/6.0)*(11+2.0%12+2.0*13+k4);
X += h;
printf("%£f %f\n", x, V);
}

exit(0);

}

double f( x%x, v, 2 )
double x, y, z;
{
if( x<= 0.0 ) return (0.0 ); else return( (y *z ) / (x * x ) );

}

double g( %X, vV, 2 )
double x, y, z;
{
if( x <= 0.0 ) return( 0.0 ); else return ( - c * x * x *y );

}
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