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Answer Four Questions Only.I

1. (a) Prove that
() E=A+l, @) E=01-v)",

where A, V and E are ‘the forward difference, the backward différehce aﬁd the shift

~operators respectively

(b) Derive the Gregory- Newton backward interpolation formula. Hence, interpolate
f(42) corresponding to the data points (20, 354), (25, 332), (30, 291), (35, 260) , (40,
231) and (45, 204).
2. (a) Evaluate the integral Ii:—3dx, using Simpson’s One third rule, by dividing the interval
, Jl+x ' A

into 4 equal parts. .

(b) Find the Lagranée polynomial (f) passing through the points (-1, -1), (-2, -9), (2, 11)
(4, 69) and determine f(0). 4 _

3.-(a) Derive formula fOr'the Euler’s method to solve —Z—x)i = f(x,y)subject to the initial condition
Y(Xo) = Yo-
(b) Solve —:%C)-= 1+* with the initial condition y(0)=0, using Buler’s method at x=0.5

correct to 4 decimal places, with 4 =0.1
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4. (a) Derive formula for the modified Euler’s method to solve % = f(x,y) subject to the initial

condition y(x,) = y,.

(b) Solve % =x+ y with the initial condition »(0)=0 using the modified Euler’s method,

at x=0.6, x=0.8 and x=1.0.

dy

5. (a) Using the Taylor series method, solve o 3x+§, with the initial condition y(0)=0 at

x=0.1and x=0.2.

2
(b) Using the Taylor series method, solve Q+ =0, with the initial condition y(0)=1

and y'(0)=0.5 at x=0.1and x=0.2.

6. (a) State fourth order Runge-Kutta algorithm to solve %: f(x,y)subject to the initial

‘condition y(x,) = y,.

(b) Using fourth order Runge-Kutta method, solve %;xy+ y* with the initial condition

y(0)=1 at x=0.1"and x=0.2.



