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QUESTION 1

Given that the following have been defined in a MuPAD session

1 positive integer

z array of n identifiers

g n X n matrx

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

defined by
_ 1 agaz agp: O¢ab
Cabe = 2 ; (8:1:;, Oz, Oz,

where £ 15 the matnx nverse of g [20 Marks}

QUESTION 2

Write a MuPAD procedure, called mydiff{fz), that does not use the operator D or diff The input
parameters are f which 1s a polynomal mn z, and = which 1s an identifier. The output should be the
first derivative of f with respect to x [20Marks]
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QUESTION 3
Write LaTeX code, 1u 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={<p€ H (0) ¢, = 0}

Poincaré mequalty

lell < CallVell, (1
holds for p € X
2 Let N
- w
4(@) = N S g @) } (2
Show that € and are well defined for z > 0, 1 (1) and (2). [20Marks]
QUESTION 4

Write a MuPad code that produces the graph shown below, containing plots of

(a) y=smz

(b) The solution of the differential equation

[20Marks]
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QUESTION 5

Let f = (1+a)®sinzcost — e3® cos? (22) Use MuPad to find a representiation of f in the form f =
2

a + bz + cz® (a, b, c numerical constant) vahd for z << 1 You may assume that e* = 1 + z + %- ,
2

cosle—%,and ST =& {20Marks]
TOTAL: [100Marks]
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