UNIVERSITY EXAMINATIONS UNIVERSITEITSEKSAMENS
APM2616 May/June 2012
COMPUTER ALGEBRA
Duration - 2 Howrs 100 Marks
EXAMINERS :
FIRST DR JMW MUNGANGA
SECOND . PROF R MARITZ

and may not be

This examination paper remains the property of the University of South Africa

removed from the examination room.

This paper consists of 2 pages
Answer all the questions

QUESTION 1

Given that the following have been defined 1n a MuPAD session

n positive integer
x array of n 1dentifiers

g n X i matrix

write a MuPAD procedure called mygam that takes the above as mput and outputs n x n X n array

defined by

abc -

where h 1s the matrix inverse of g

1 i 69&1 agbt 6gab
2 g ( 8zcb oz, O,
[20]
QUESTION 2

The order p of a root = of a function f is the order of the smallest non—vamshing denivative at the pont
x For example, if f (z) = z?, then the order of the root at £ = 01s 2 Write MuPAD code to find the

order of the root at z = 0 of

fz)=exp(smz) —sim(e® —1)—1

[20]
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QUESTION 3
Wiite LaTeX code, 1n the form of a complete document, for the following
1 In what follows, €2 1s a bounded domain of R? with boundary ' We define the following

x={<,oeH1(Q) qp/rzU}

Poincaré mnequality

lell < CallVell, (1)

holds for ¢ € X

2 Let
1
¢(z) = N Z 6" (z) ] (2)
=0
Show that € and ¢are well defined for z > 0, in (1) and (2) [20]
QUESTION 4

Let rd denote the rounding function mapping a real pomnt z to the nearest integer Wnte a MuPad

o) = l12rdt)

on the mnterval (1, 30 [20]

program to plot the function

QUESTION 5

Let f=(1 —|—a)3 sinzcosz — 3% cos? (22) Use MuPad to find a representation of f in the form f =
2

a + bz + cx? (a,b,c numerical constant) valid for # << 1 You may assume that e* = 1 + = + % ;

2
cos:c=1—%, and sinz = x [20]
TOTAL: [100]
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