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el (a) Find the root of sin (2x) + r' - 3 = 0 by using secant method at the intervat [t, Z].

Iterate until l/(x,)l. t = 0.005.

(12 marks)

(b) Given the system of linear equations

6xr-2x, *x, =11

-2xr+7xr+2x, =5
xr+2xr-5x, --l

Solve the above system by using Gauss-Seidel iteration method up to 4 iterations

onlY.

(13 marks)

Q2 (a) Given matrix I defined bY

14rolt=lt 4 2l

lo t4)
Find the dominant eigenvalue and its corresponding eigenvector for matrix I by

using power method. Use initial guess for eigenvector, v(o) = (l 1 l)t .

Calculate until lz**, -mrl<0.005.

(15 marks)

te| 
l

(b) Find the approximate value "f I c7 d- by using I simpson's rule with step

0

size, h = 0.1.
(10 marks)



(a)Q3 Apply fourth-order

value problem
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Runge-Kutta method (RK4) to solve

Q=-2r-v,o<.r<0.3
dx

the following initial

(10 marks)

(15 marks)

(b) Solve the boundary-value problem of

/ -\
Y'-11-1lY =r, -Y(1) =2 and.Y(3)=-l

\ )/

by using the finite-difference method with grid size, h = Ax = 0.5.

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

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

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

O'u O2u
i=-,0<_r<1, r>0
dt'

with the boundary conditions u(O,t) = u(l,t) = 0 and the initial conditions

z(x,0) = sin4ta., ?@,0)= 0 for 0 < x < 1. Solve the wave equation up to level
0t

/ = 0.1 by usingfinite-differencemethodwith Ax =h=0.25 and Al = ft =0.1.

(10 marks)

Given the heat equation y=*,0<x<1, and t>0 with the boundary
0t 6x"'

conditions u(0,t) =20t' , u(l,t) = l0r and the initial condition u(x,O) =.r(1-r) '

Solve the heat equation up to level I = 0.3 by using finite-difference method with

Lx=h=0.5 and Lt=k =0.1.
(15 marks)

(a)

(b)

- EI\ID OF QUESTION -
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Secant method xi*2

FORMT'LAS

x, f (x,*r) - x,*rf (x,) 
" i = 0,1,2,3,...

f @'u\- f (x,)
i-l n

b, -larx,(t+t) - I o,,*,'o'

Gauss-Seidel iteration method r(r+r) - j=r j=i+t
,i =1r2,..-,n

Lagrange polynomial 
Qii

-4
P,(x) = 41t771r;,i = 0,1,2,...,n where L,(x) =llFB

j=o 
j+i

3-point central difference: f'(x) = 
f (x + h) - f (x - h)

2h

-f' (x) - f (x + h) - 2 f \x) + f (x - h't

h'

Simpson's ] .t., i t<rl* = Xl^ +.f, + o,i f,.rEr,]' 3 'o-' 3L-" iodd even J

Power Method v(i+r) - 
| An'r', k =0,1,2,...

ffik*t

Classical 4s order Runge-Kutta method. li*r = !,. *,, +2k, +2\ + kn)

where k, = hf (x,,!,) k, = hf (x, *!,r, *\l
k, = hf (x, *f;,r, *l> ko = hf (x, + h,v, + k')

Boundary value problems

,, = 
l,+r - lit 

.
2h

,, * la -2!i + !,-,
I

h2

Finite difference method:
(a'"\ ( ,a'r\| ^ I =lc"---'= | e
\dt' ),., \ a*' ),.,

du(x,0) _ ili.t+r - ili.i-r 
= g(x, )0t 2k

u,,1*t-ui,i -z u,-r.j -)ui,t +u,*t.1

k-h2

u,.j_r-2u,,, +u,,r*, , u,_r,i -2ui.i + ui*r.1

h'k'

(au\ ( ,a'u\I-| =lc'----'=| <)
\ 0t ),.i \ 0t' ),,,


