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Selesaikan persamaan pembezaan x’dy—2ydx=0 dengan syarat awal

1
y)=~.
e
(12 markah)
. . . . dy 4 4
Cari penyelesaian am bagi persamaan pembezaan linear T y=x.
% %

(13 markah)

Cari punca persamaan x+Inx =0 dengan menggunakan kaedah Bisection.
[terasi sehingga | f(c;) |[< € =0.005 dengan interval [0.2, 1].
(15 markah)

Diberi graf bagi persamaan f(x) = 2x> —5x* —7x + 6 melalui RAJAH S2.
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Cari punca f(x) paling positif dengan menggunakan kaedah Newton-

Raphson. Gunakan x, =3 dan interasi sehingga | f(x,)|< €.
(10 markah)
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S3

S4

Diberi sistem persamaan linear seperti di bawah Ax =5

I 2 1% 3
0 3 5 |[x,]|=|0
-2 4 —1)\x 2

(a) Tuliskan 4= LU dan LU ditakrifkan sebagai kaedah Doolittle.
(13 markah)

(b) Melalui LY = b, selesaikan Y dengan penggantian hadapan.
(6 markah)

(c) Melalui Ux =Y, selesaikan x dengan penggantian ke belakang.
(6 markah)

Selesaikan permsalahan nilai awal order pertama pada x=0(0.2)1 melalui
kaedah Euler.
2@ +3y=e”, dengan syarat awal y»(0)=1.

dx
_3x

Diberi penyelesaian yang tepat ialah y(x) :%e“ +;e 2 . Cari nilai kesilapan

(error value).

(25 markah)
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Second-order Differential Equation

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

Case | The roots of characteristic equation General solution
1. | 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, =+ fi, my=a—fi | y=e®(Acosfx+ Bsin f)

Nonlinear Equations
a, +b,

Bisection : ¢; = ,i=0,1,2,..

X,
Newton-Raphson formula : x, ., = x; —M =0,1, 2, ...

1
T )

System of Linear Equations
Crout Factorization: A= LU

apy ap 4 a 0 0 g

Ay Gy Ay |=lb ¢ 0|0 1 i

Qs  ds  dg d e f 0

Doolittle Factorization: A= LU

a, a, a; 1 0 0)(d e f
1

y Ay 4y (=4 0 g h

Ty By Gy b ¢ 1){0 0 i
Cholesky Factorization: A= LU

dy 4, G a 0 0)(a b d

Ay, Gy a,|=|b ¢ 0|0 ¢ e

@y Gy Ay d e f)l0 0

i~1 n
_ (k+1) _ (k)
b, Za,.j.xj Za,.jxj
Gauss-Seidel iteration : x**" = 1 i ,Vi=1,2,3,.,n.
a
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Interpolation
n J X—X.
Lagrange interpolation : P, (x) = Z L(x)f, for k=0,1,2,3,...,n with [ (x)= H-(———/l
i=0

j=0 (xi - xj)
J=i

INewton’s interpolatory divided-difference formula:
P,(x)= fo[O] + 0[1](x_xo)_"fg)[:)‘](x_xo)(x_xl) +- -+f0["](x—xo)(x—x,)~ (X=%,,)
Numerical Integration
b h n—l
Trapeziod rule : J‘ f(x) dx= E(fo + 1+ ZZf,)
“ =1

h n=| n=2
Simpson% Rule:be(x)dng Sfot S + 4Zf,+22fi
“ =1 i=2

iodd ieven

Ordinary Differential Equation
Initial Value Problem:
2 n

h h
Taylor Series Method: y(x,,,)= y(x,)+hy'(x,)+ ;y”(x,.) + +—|y(")(x,.)
! n!
Classical Fourth-order Runge-Kutta Method: y,,, = y, +é(k1 + 2k, +2k; +k,)
h k,
where kl :hf(xi= yz) kz :hf(xi‘*“é‘, y,+-5)

k3=hf(x,+§,yi+%) ky =hf(x;,+h, y, +k;)
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