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Q1

Q2

Q3
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(a) Solve the differential equation x’dy—2ydx=0 with the initial

condition y(1) = 1 .
e

(12 marks)
. . . . . . dy 4 4
(b) Find the general solution for linear differential equation > y=x".
I X
(13 marks)
. . . e d’y . dy e
Find the particular solution for initial value problem =) + 3d— = | —x with initial
b b
conditions y(0)=1, »'(0)=1
(25 marks)
(a) Find the root of x+Inx=0 by using bisection method. Iterate until
| f(c,)|<&=0.005 over the interval [0.2, 1].
(15 marks)

(b)  Given the graph of f(x) =2x> =5x* ~7x+6 as in figure Q3(b).
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+ -100
T-150
FIGURE Q3(b)

Find the most positive root of f(x) by using Newton-Raphson method.
Use x, =3. Iterate until | /(c,)|< & =0.005.
(10 marks)



Q4

Q5

Q6
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Given the system of linear equations as below Ax = b

(a) Write 4= LU as LU defined by Doolittle method.

(b) From LY = b, solve for ¥ by forward substitution.

(©) From Ux =Y, solve for x by backward substitution.

With »n =8 subintervals, find the approximate value for

using

(a) trapezoidal rule

(b) % Simpson’s rule.

2 1)\(x
3 5 ||x,|=
-2 4 -1)\x,

w
J.O sin x dx

3

2

(13 marks)

(6 marks)

(6 marks)

(13 marks)

(12 marks)

(a) Find Lagrange interpolating polynomial for data as shown in the table

Q6(a).
TABLE Q6(a
X 0 2 4 6
7(%) 1 N 1 1

Hence, find the value £(5).

(12 marks)

(b) Find the Newton’s interpolatory divided-difference polynomial for data as
shown in the table Q6(b).

TABLE Q6(b)
x 2.0 2.1 24 2.6
fx) | 0510 0.521 0.510 0.381

Hence, find the value £(2.5).

(13 marks)
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Q7 Solve the following first-order initial value problem at x = 0(0.2)1 by Euler’s
method.
dy R R .. _
22— +3y =e”", with initial condition y(0)=1.
b
3x

. . 1 ,, -
Given the exact solution is y(x) = 7e2 +—e 2. Find the errors.

(25 marks)

- END OF QUESTION -
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Second-order Differential Equation

Characteristic equation: am’ +bm + ¢ = 0.

Case | The roots of characteristic equation General solution
I. - | Real and different roots: ~ m, and m, y=Ae™ + Be"”
2. | Real and equal roots: m=m, =m, y=(A+ Bx)e™
3. | Complex roots:m, = + Bi, m, =a - Bi y =e™(Acos fx + Bsin fx)

Nonlinear Equations

a, +b,

i=0,1,2,...

Bisection : ¢, =

UG

Newton-Raphson formula: x., =x — , 1=

T )

System of Linear Equations

Crout Factorization: A= LU
a, 4, a; a 0

0 g h
ay, Ay ay|=|b ¢ 0|0 1 i
Ay Ay Gy d e f)l0 0 1

Doolittle Factorization: A= LU

ay G Ay 1 00 e f

a, ay, ayl=la 1 OJ 0 g hJ

Ay sy Ao b c 1){0 0 i
Cholesky Factorization: A= LU

Gy W Oy a 0 0\(fa b d

a, a, ay|=|b c OJ 0 ¢ e

as,  ay;  as, d e f)l0 0

i-1
b,- (k+]) Zau 5/()
Gauss-Seidel iteration : x**" = 1 /=] , Vi=1,2,3,., n.
a
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Interpolation

Lagrange interpolation : P, (x) = Z L,(x)f; for k=0,1,2,3,...,n with L(x)= | IM
i=0 j=0 (x, - xj)
J#i

Newton’s interpolatory divided-difference formula:
P,(x)= fo[O] + o[l](x_x0)+ 0[2](x_x0)(x_x1)+,,, +fo[n](x_xo)(x_xl)”'(x_xn—l)

Numerical Integration
b h n-1
Trapeziod rule : I f(x) dx =~ —(fo +f, + 2Zf,J
“ il

2

. ] b h n-1 n-2

Simpson 3 Rulezj f(x)dng Jo+ /[, + 4Zf, + ZZf,
ii;ild /’;gn
Ordinary Differential Equation
Initial Value Problem:
. ' h2 ” h" (n)
Taylor Series Method: y(x,,,)=y(x,)+hy'(x,)+ ay (x)+-+ — (x,)
! n!

Classical Fourth-order Runge-Kutta Method: y,,, = y, + é(k] +2k, + 2k, + k,)
h k,
where kl :hf(xi’ yi) kz =hf(xi+5, y;'*'?)

b =5+ 2742 k=BG by, )




