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Apply fourth-order Runge-Kutta method (RK4) to find the values of y(0.1),
¥(0.2) and y(0.3) for the following initial value problem

dy

Z_y=e¥, 0<x<03
& y

with initial value y(0) = -1 and step size, h=0.1.
(10 marks)

Solve the boundary-value problem of

2
fo—(l—gqu, y(1)=2 and y(3) = -1

by using the central finite-difference method with grid size, h=Ax=0.5.
(15 marks)

Let u(x,t) be the displacement of uniform wire which is fixed at both ends along

x -axis at time ¢ . The distribution of u(x,) is given by the wave equation

2 2
ot Oox

with the boundary conditions u(0,7)=wu(1,)=0 and the initial conditions

0<x<1,0<t<0.S5

u(x,0) =sinzx, %(x, 0)=0 for 0 <x<1. Solve the wave equation up to level

t = 0.1 by using finite-difference method with Ax =/ =0.25 and Ar =k =0.1.
(10 marks)

Use finite-difference method to solve the Laplace’s equation

—Z—%+Z%:O, I<x<2,and 0< y <l
with the boundary conditions are wu(x,0)=2Inx, u(x,])=In (x* +1), for
1<x<2 and u(L,y)=In(* +1), u(2,y)=In(y* +4) for 0< y<1, with step
size Ax = Ay =1/3. Find the error, if the exact solution is u (x,y) = In(x* + y*).

(15 marks)
--END OF QUESTION--
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X.
Newton-Raphson method X, =X — %'))- i=0,1,2,3,..
X;

Simpson’s % rule:

?ﬂﬂngﬂﬂ+ﬁ+ﬂﬁ+£+L+ﬂ+m+ﬂq+ﬂﬁ+ﬂ£+ﬂ+m+"4ﬂ

Power Method v**) = LAv("), k=0,1,2,...
mk+1

Fourth Order Runge-Kutta method. y,,, =y, + %(k1 +2k, + 2k, + k)

where kl = hf(xi’yi) k2 = hf(xi +121—,yi +%)
b=yt ) k=W by, k)

= =2y, + Y
Boundary value problems: y/ zy'“Thy’"—'—, y,”zlL];yz'—y'i

Central finite difference method:
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Central finite difference for Laplace Equations
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(a) Use the Newton-Raphson method to estimate the root of e —x=0 by
employing an initial guess of x, = 0. Iterate until | f(x,)| < £ = 0.005.

(12 marks)

(b) Solve the following system of linear equations by Gauss elimination method:
2.04x, —x, =40.8
—x,+2.04x, —x, =0.8
-x,+2.04x, —x, =0.8
—x, +2.04x, =200.8

(13 marks)

(a) Given matrix 4 defined by

3 -1 0
A=|-2 4 -3
0 -1 1

Find the dominant eigenvalue and its corresponding eigenvector for matrix 4 by
using power method. Use initial guess for eigenvector, v® =(1 1 1)'.

Calculate until |m,,, —m,| < 0.005.

(15 marks)
. , 3 .
(b) Use Simpson’s 3 rule to integrate
fx)=1-e™
froma =0 to b =2.5 with 9 subintervals (n=9).
(10 marks)



