ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY

5.4 Milne’s Predictor and Corrector Method

4h

Yn+vP = Yn-3 + 3 2y’ -y _ +2y ]

h
Yn+1,€ = Yno1+3 ly' . +4y +y ..l

1. Using Milne’s Method Given % = x3 + ywith y(0) = 2,

y(0.2) = 2.073,y(0.4) = 2.452,v(0.6) = 3.023find y(0.8)
solution:
Given:y' = f(x,y) =x3 +y

xXo = 0y = 2

xl = 0.2 yl = 2.073

x, =04  y, = 2452

x; =06 y; =3.023

x3 = 08 y4 =7?

h: xl_XOZOZ_OZOZ

By Milne’s Predictor Method

4h ! ! !
Ynt1P = Yn-3 + 3 [2y! =¥ 2y ]

4h

yoP =Yo+—[2 -y, + 2]

We have y' = x3+y

vy =x3+y, |y =(0.2)%+2073=0.004+2.073 = 2.081

Yy =x5+ Y, y, = (0.4)3 + 2.452 = 0.064 + 2.452 = 2.516

yi=x3+y; |yi=(0.6)3+3.023=0.216+ 3.023 = 3.239

4h

}’4;P=3’0+?[2y'1_3"2+23’,3]

[2(2.081) — 2.516 + 2(3.239)]

4(0.2)
Yo, =2+ 3
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0.8
V4, P = 2+ ? [8124]

=2+ 2.1664 = 4.1664

By Milne’s Corrector Method

h
Va1 € = Vo1 T3 [V oy + 4V 4l

h ! ! !
y4,c=yz+§[y2+4y3+y4]

yi = x5 +y, = (0.8)% + 4.1664
= 0.512 + 4.1664

= 4.6784
0.2
Yo = 2452 + —[2.513 + 4(3.239) + 4.6784]

= 2.452 + % [20.1504]

= 3.79536

2. Using Milne’'s Method Giveny' = x — y? andwith y(0) = 0,
y(0.2) = 0.02,y(0.4) = 0.0795,y(0.6) = 0.1762find y(0.8)
solution:

Given:y' = f(x,y) = x — y?

X0:0y0=0

x, =02 y, =0.02

x2 = 0.4‘ yz = 0.0795

X3 = 0.8 y4_ =?

h= xl—x0=0.2—0=0.2

By Milne’s Predictor Method
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4h ! ! !
YnrrrP = Yn-3 + 5 [2V 0y =V oy + 207
4h ! ! !
Va, D =yo+?[2y =y, 2y

We have y' = x — y?

yi=x,—y? |y; =02-(0.02)2 =0.2—-0.0004 = 0.1996

!

v =x,—y2 | y,=0.4—(0.0795)2 = 0.4 — 0.0063 = 0.3937

yi=x3—y2 |y,=06-(0.0795)2 = 0.4 — 0.0063 = 0.3937

4h ! ! !
YD =yo+5 2y, -y, +2y'.]

3
4(0.2)
3

VoD =2+ [2(2.081) — 2.516 + 2(3.239)]

0.8
YD =2+ =k [8.124]

=2+ 2.1664 = 4.1664

By Milne’s Corrector Method

h
Yn+1,€ = Yno1 +3 ly' . +4y +y' ..l

h ! ! !
y4,c=yz+§[y2+4y3+y4]

yi = x5 +y, = (0.8)% + 4.1664

= 0.512 + 4.1664 = 4.6784
0.2
yaC = 2452 + —[2.513 + 4(3.239) + 4.6784]

= 2.452 + 22[20.1504]

= 3.79536
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