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Q1) From numerical methods point of view , in not more than one line , briefly answer

i) The advantage of direct methods for solving systems of equations over iterative
methods. less efvocs
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iii) The advantage of the secant method over the Newton Raphson method.

v) The number of mathematical operations involved when using naive Gauss eli
i calculate the inverse of an nxn_matrix.

vi) An advantage of the_I:Ufact _'Azation m4ﬂvod ;
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vii) Write down the error formiula involved with the Newton-Raphson method relatng, +, to E, .
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Q2 When determining the reciprocal of a number N i.e. x = 1/N using the fixed point ;Ct_l"’d »a
possible choice is g(x) = (1+N) x - 1. Prove by demonstration and analytically that this is a bad

choice. Use an initial estimate of 8 to calculate 1/0.2. Perform 5 iterations.

Xi=3 9(xy= (14N)X ~ | X=lﬁ e
& b 10= X N=1\
05(;0/7<\/ /Cbeéel Choice X
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Stick to the use of the fixed point method , look for a better choice for g(x) which leads to convergence
and confirm such convergence by iterating your choice to the calculation of 1/0.2 using an
initial estimate of 8. '
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Q3) a) Formulate the solution of X* = sin (x) as a zero finding problem, hence use the secant
method to find the solution starting with initial estimates 0.8 and 1. Write down the first 5

iterations to 10 significant digits. YL’: . ] 1§ Y& = | s
Yio= %= 000) [Xia- %) \Me@g _
——‘TK/S

C(_Xi"&) - ?‘(X\'L\)
Y6885 R
%= 6-5114 68544
77 :

{,= 0.258 0044300 Qe =Sin' ¥

Yy = o.-0\8 34213439
Y= 2.2)8681078¥ 107"

WW@,@W

-3
s = 1256126147 x 10
b) i) Use Taylor's series to derive the Newton Raphson method .

Q.u) =0

Xrg = % - ¢ ) -\ (l\()(i):
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Q4) Given the system of equations A x=b; i.e 8 -2 —]:lx =!: 1 }
-1 5 =2 3
Do not use the LU factorization method.
[nstead, Use any method based on Gauss elimination to determine
i) the solution x. — &.€ (fartid
ii) the determinant of A

iti)  and the inverse of A.
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Q1) From numerical methods point of view , in not more than one line , briefly answer

i) The advantage of direct methods for solving systems of equations over iterative
methods. \ess [ANCAS [ o € CrelCS boiluf
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v) The number of mathematical operations involved when using naive Gauss elimination to
calculate the inverse of an nxn _matrix.

vi) An advantage of the LU factq ization method ,*
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Q!’. When determini i : : :
! unmpng the reciprocal of a number N i.e. x = 1I/N using the fixed point method , a
possible choice is g(x) = (14N) x - 1. Prove by demonstration and analytically that this is a bad
choice. Use an initial estimate of 8 to calculate 1/0.2. Perform 5 iterations.

afen) = (+n)
= \+ L
’*8 b
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Stick to the use of the fixed point method , look for a better choice for g(x) which leads to convergence
and confirm such convergence by iterating your choice to the calculation of 1/0.2 using an
initial estimate of 8.
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F) = X2t (x)
Q3) a) ~Formulate the solution of x* = sin (x) as a zero finding problem, hence use thc@
e first

i ?nctl‘loq_ to find the solution starting with initial estimates 0.8 and 1. Write down th
terations to 10 significant digits,

£ex;) (35‘,(‘—3(1‘-\) X = .S«,\*n(x)

A= Xy -
+ { ¢ Svn ‘(22)

-

£(09)=-0.01 23545059
(1) =0.\68529015,

£(0.945 .. )= 01105 1 ¢ 59y,
= | - £0) (1-0.9)
—_—_— 'QJ\ o f
AL (0.916--)=0.9440259,
£CO - 2(0.%) : Q- | ;
ol = ik £(059.)=%
A= 0.9459¢ 0 “.25199543

"i\\-!-l.:- 0'19‘6\‘600,?_3 ﬂ(o\g/q_guﬁ) Y\O‘?
i3 0. §¥OBLE 8960 )
‘X“\-"\:.O«gq'é?ogg\b’? 2

b) i) Use Taylor‘s series to derive the Newton Raphson method . 5
% i " X / ) s ”
0 (tin) = LOG) a2 p-%) L) + i =X0° ey ),
tzu,.‘vué] cg\(sl( k‘wo ée(l‘"\g » o

ii) Sketch the geometric nature the Newton Raphson me_thod.
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Q4) Given the system of cquations Ax=b;ie |8 -2 -l|x=|1

-1 5§ -2 3

Do not use the LU factorization method.

Instead, Use any method based on Gauss elimination to determine
i) the solution x.

if) the determinant of A

i)  and the inverse of A.
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