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Instructions: 1) All questions carry equal marks.
2) Answer any five full questions.

1. (a) Establish Picard’s iteration method for y" = f(x,y), y(xy) = ¥,. Find the first
four successive non-zero approximation of y' = x + y,y(0) = 1 and obtain y(0.5).
(b) Obtain an approximation for y' = x — y2, y(0) = 1 at x = 0.1 by finding five
non-zero terms in the Taylor series. (7+7)

2. (a) Show that the Range-Kutta methods are relatively stable.
(b) Solve the following system of differential equations using second order Runge

Kutta method: Z—z =z+ 1,Z—i =y—x;y(0)=1,2z(0) =1 forx =0.2,take h =
0.1. (7+7)

3. (a) Derive Adam Bashforth third order method to solve the differential equation y' =

[y,

subjected to the condition y(x,) = y,.
(b) Solve the initial value problem y’ = —2xy?, y(0)=1 with h = 0.2 on the interval
[0,0.4], using the predictor -corrector method. (7+7)

4. (a) Solve the boundary value problem y" = xy, y(0) + y'(0) = 1,y(1) = 1 with
h = § by using finite difference method.
(b) Solvey"+y" +1 =0,0 <x <1,y(0) =0,y(1) = 0, with h = 0.5 using
Cubic spline methods. (7+7)

5. (a)Solve the Laplace equation uy, + u,, = 0,0 < x,y < 1 subject to the condition
u(x,0) = x,u(x,1) =0,u(0,y) =0,u(l,y) = 0. Choose Ax =Ay = %, using

five point formula.



(b) Solve the Poisson equation Uy, + Uy, = x* +y? with0 < x,y < landu =10
1

on the boundary of the unit square, choose A x =Ay = e (7+7)
. Derive the ADI method and show that the method is unconditionally stable. 14)
(a) Solve 2 ﬁ = 4 — exphc1tly with the initial and boundary conditions u(x, 0) =

x2(1 — x2),u.(x, O) =0,u(0,t) =u(1,t) = 0with Ax = Z’A t = a . Obtain the

solution at first time level.
(b) Explain Crank Nicolson method and prove that stability on this method is

unconditionally stable. (7+7)
u
. Find the solution of 2 Pl 6x2 4y ou ay2 ,0 < x,y < 1 with conditions u(x y,0) =
sinmx smny, % — 0and u = 0 on the boundary. Take Ax =Ay ==, At= l

Perform one t1me integration using first Lee’s alternating direction 1mp1101t method.
(14)

skskoskoskok



