ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY
5.5 Adam’s Bash Forth Predictor and Corrector Method

h
YnerrP = Yn + 5755, =59y + 37y, =9

h
Yn+1,€ = Yn + ﬁ [9y,n+1 + 19y,n o 5y,n—1 + y,n—z]

1. Using Adam’s Bash Method Given % =x%2(1 + y)withy(1) = 1,

y(1.1) = 1.233, y(1.2) = 1.548,y(1.3) = 1.979 find y(1.4)
solution:
Given:y' = x?(1+y)

x0=1y0=1

=11 y, =1233

X; =13 y;=1979

X4_ - 14‘ y4 =?

h=x; — x=1.1-'1=/0.1

By Adam’s Bash Forth Predictor Method
h ! ! ! !
YnrrrP = Yn + 5755, =59, #3837y, =94

h
YuP =3+ 57 [55y", — 59y, +37y', — 9y’ ]

We have y' = x*(1 + y)

Vo=x(1+y) |yo=02A+1D)=1() =2

vy =x2(1+y,) |y, =(1.1)*(1+1.233) = 1.21+ 2.233 = 3.443
v, =x2(1+7v,) | y,=(12)*(1+ 1.548) = 1.44 + 2.548 = 3.988
yi=x2(1+ys) |vs=(13)2(1+1.979) = 1.69 + 2.979 = 4.669

h
Y, D = V3 + >a [55y’3 —59y', +37y', — 9y’0]
0.1
ya,p = 1.979 + -7 [55(4.669) — 59(3.988) + 37(3.443) — 9(2)]
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0.1
Yo = 1979 + e [256.795 — 235.292 + 127.391 — 18]

0.1
Yo = 1.979 + e [130.894]

Vi, = 1.979 + 0.5454 = 2.5244

By Adam’s Bash Forth Corrector Method

h
Vnr1 € = o+ 57 9 iy +19, =5y 5

h
Va,C = Y3 + 22 [9y’4 +19y’, =5y’ + y’l]
ya=x2(1+y,) = (1.4)%(1 + 2.5244)

= 1.96 + 3.5244 = 5.4844

0.1
ya ¢ = 1.979 + - [9(5.4844) + 19(4.669) — 5(3.988) + 3.443]

0.2
= 2.452 + 3 [49.3596 + 88.711 — 19.94 — 3.443]

= 2452 + % [114.6876]

= 2.452 +0.4779

= 2.9299

2. Using Adam’s Bash Method Given Z—i = xy + y?with y(0) = 1,y(0.1) =

11169, y(0.2) = 1.2774,y(0.3) = 1.5041find y(0.4)
solution:
Given:y' = xy + y?

X9 =0y, =1

x, =01 vy, =11169

x, =02 y,=12774

x3 - 03 y3 - 15041

x4_ = 0.4‘ y4_ =?

h: xl—x0=01—0=01

By Adam'’s Bash Forth Predictor Method
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h
Yns1P = Yo + 57 |55y, —59y' . +37y'_ -9 .|

h
YuP = Y3+ o7 [55y", —59y", +37y', —9y',]

We have y' = xy + y?
Yo =X%o¥o + Yo% | Yo =0+ (1)*=0+1=1
yi = %91 +y.2 |y, = (0.1)(1.1169) + (1.1169)2 = 1.3592

Vb =%y, + V52 | 4 = (0.2)(1.2774) + (1.2774)% = 1.8872

ys = x3y3 + ¥32 | y5 = (0.3)(1.5041) + (1.5041)% = 2.7135

h
Vi, P = Y3 + 22 [55y’3 — W10 R 9y’0]

0.1
yap = 1.5041 + - [55(2.7135) — 59(1.8872) + 37(1.3592) — 9(1)]

Vs, 0 = 1.5041 + 0.33 = 1.8341

By Adam'’s Bash Forth Corrector Method

h
Ynr1:€ = Yo+ 57 9 iy +19 =5y 5]
h ! ! ! !
V4, C = Y3 +ﬁ[9y Dk 19y =5y 7

Va = X4Vs + v42 = (0.4)(1.8341) + (1.8341)% = 4.0976

0.1
ya¢ = 1.5041 + =-[9(4.0976) + 19(2.7135) — 5(1.8872) + 1.3592]

= 1.5041 + 0.3348

= 1.8389
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