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Flow Chart of second - order Runge - Kutte Method
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160 NEXTI

170 IF ABS (Y12-Y1)<=E THEN 200 ELSE 180
180 N=N*2

190 GOTO70

200 PRINT Y12

210 STOP
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Program ( In BASIC Code )

10
20

30

40
50
60
70
80
90
100
110
120
130
140

INPUT X0,YO,H,N
FORI=1TON

K1 = H*F(X0,Y0) « Al i e
K2 = H * F(X0+H/2,Y0+K1/2)
K3 =H * F(X0+4H/2,Y0+K2/2 )
K4 = H * F(X0+H,Y0+K3)

K= (K1+2*K2+2*K3+K4) /6
X=X0+H

Y=Y0+K

PRINT I, X,Y

X0=X

YO=Y

NEXT |

STOP
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Local Truncation Error of Runge - Kutta Method
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ki =hf (Xo 5 YQ) =h [-yO + Xo + 1]
=0.1)[-1+0+1]=0
ks =h.f(Xo +h » Yo+ kl)
= h [ (1+0) + (0+0.1) +1] = 0.01

kav = '% (k1+k2) =0.01
Y1 = Yo + kav

. y1=101
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ki=hf(X0,y0) =0
kz=hf(xo+1h/2,y0+ki/2)
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= (0.1) [ - (140.00475) + (0+0.01)+1] = 0.009525

kav = (k; + 2k, + 2k3 + k4) / 6 = 0.0048375
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E =|1.0048374 - 1.01 |
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0.0000001
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sl oy
y =-y+x+1

Sy (Xo,Yo) =-Yo+Xo+1=0

Al 35 HEIVY
Y ' =-Y +1
~ Y (Xo, Yo)=-Yo+1=1
YU =-Y"4+0 Al 5e BEIYY

- Y (Xo, Yo) = -Y " (Xo, Yo) = -1

@ oy

y'=-y

=¥ (Xo,y0) = -y ™ (Xo,y¢e) = 1
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