
I 

ELIZADE UNIVERSITY, ILARA-MOl<IN, ONDO STATE 

FACULTY OF ENGINEERING 

DEPARTMENT OF ELECTRICAL AND COMPUTER ENGINEERING 

SEMESTER II EXAMINATION, 2015/2016 ACADEMIC SESSION 

COURSE TITLE: NUMERICAL METHODS 

COURSE CODE: EEE 312 

EXAMINATION DATE: 215
T JULY, 2016 

COURSE LECTURER: DR R. 0. Alli-Oke 

TIME ALLOWED: 3 HRS 

INSTRUCTIONS: 

1. ANSWER ALL QUESTIONS (TOTAL OF 3 QUESTIONS) 

/HOD's SIGNATURE 

2. SEVERE PENALTIES APPLY FOR MISCONDUCT, CHEATING, POSSESSION OF 

UNAUTHORIZED MATERIALS DURING EXAM. 

3. YOU ARE NOT ALLOWED TO BORROW CALCULATORS AND ANY OTHER WRITING 

MATERIALS DURING THE EXAMINATION. 



I 

1) 

2) 

a) Compute a real root (correct to 4 decim ;:i l places) off (x ) = x 2- 3. Let Ewfrlll, = cahs = 0.0 l and s ta rt with interv;:i l (1.65, 1.75). 

Clearly show your workings for only tJ1 e first itern tion. The t;:i hl ed result s should displ;iy th e followin g - 11, a, b, f( a), 

f(b ), c, f(c ), f (a).f(c), up1lat c1l J/J - nJ - where a, /J ;i ncl c ;ire th e end po in ts ;i ncl mi d-poi nts respecti ve ly. The algorithm 

should be stopped when th e interv;i l width less th;i n 1\ vir irh ;md f( c) is less th an Er,1,s. (8 marks) 

b) Th e "complex fac torization theorem" stales th;i t every polynomial th ;:it is not id entically zero has exactly n roots (counting 

multiplici ty). These roots may be re.ti or compl ex. Prove th :-it every polynomial havin g real coe ffi cients Gm be fa ctored in to a 

produ ct of lin ear and qu ;:i drat ic factors with real coe ffi cients . Hint~ You mr1y use the complex conjugate-root theorem. (5 marks 

c) Given a polynomial P(x ) of degree n as follows 

Then P(x) can be expressed as P(x ) = ((x 2 
- r x - s)Q(x )) + R(x ) , 

where R(x) is the remainde r, a binomial of degree 1. b2 (x - r) + b1 ; 

Q(x) is the quoti ent. a polynomial of degree n - 2, b11 +1x 11
-

2 + b11 x 71
-

3 
.. . + bk+3 x k + ... b5 x 2 + b4x 1 + b3 ; 

and the co effici ents are given by 

bn+ l = a n+ l • 

bn = an + rbn+l' 

bk+ i = ak+ l + r bk+Z + sbk+J for k = 11 - 2, n - 3, ... 2, 1, 0 

Use Bairstow's meth od to determine th e approxim ::i te compl ex roots (correct to 4 decimal places) of th e polynomial P(x) 

where P(x) = x 3 
- 3x 2 + 4x - 2. Let th e ini tial va lu es of r and s be r1 = 1.9 and s1 = -2 .2 respectively. Clearly show your 

workings for only the first iteration. Th e tabled results should display the followin g - r, s, l:!.r, l:!.s, Er, E5 - where Er , Es are 

the relative approximate error in the estimates of (r, s ). Th e algorithm should be stopped wh en both relative approximate 

error in the estimates of (r , s) are less than the precision value of 2 x 10-2. Hint: obtain the roots from Q(x ). (14 marks) 

a) Defi ne the interpolation problem. (5 marks). State 3 bases for constructing interpolating polynomials. (3 marks). 

b) Using Lagrange Basis, determine an approximate function, 

that interpolates the following data points, 

:vi 0 1 -1 2 -2 
Ji -5 -3 -LS 39 -9 

(8 marks) 

c) State, in no more than 2 sentences, the difference between Newton-Cotes quadrature rules and Gaussian quadrature n1les. 

Show that the Simpson's lh quadrature rule over an interval [a, b] is given by, 

f b b-a b+a ) 
a f(x) ~ -

6 
( f(a) + 4/(-

2 
) + f(b) 

Hint: Use a second-order Lagrange interpolating polynomial to approximate f(x ). (9 marks) 
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