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Q1 (a) Suppose that a function, f'is defined recursively by

f(0)=3
fin+1)=2f(n) +3

Find the first five terms of the function.

(5 marks)
(b) Use mathematical induction to prove that
n-1
22243 (1)t = D g(’” D)
for all positive integers, 7.
(15 marks)
Q2 (a) Letxand y be sets. Discuss the notation of x R y.
(2 marks)
(b) Identify TWO (2) ways to represent a relation.
(2 marks)
(¢) LetR be arelation on {1, 2, 3,4, 5} defined by as follow:
R ={(x,y)| x> yAx+yisoddand prime}
(i)  Write down the domain and range of R.
(12 marks)
(i) Sketch the graph of R.
(4 marks)
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A male usurer lends money at unreasonable rates of interest.
He demands to be paid 10% interest on a loan, compounded

weekly. Suppose you borrow RM500 from him.

Calculate the total of money you owe if you wait two months to pay him
back.

(5 marks)
Formulate a solution to the following recurrence relations.
(i) ay = 30p-1 — 2a,-, Where ay = 1l and a; = 2.

(8 marks)
(i) a,=6a,1—9a,_, wherea, = 1and a, = 6.

(7 marks)

Estimate the time complexity, 7(n) and Big-O notation, O(n) of the
algorithm in Figure Q4(a).

1. = A3

sum = 0;
while (i <= n)
{

while (j <= n)

sum = sum + 1;

1=3+1
}
i=1+ 1;
}
Figure Q4(a)

(10 marks)

Write a pseudocode of an algorithm that calculates the sum of all integers

in a list.
(5 marks)

Estimate the time complexity, T(r) of the algorithm in Q4(b).
(5 marks)
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Q5 (a) Five computers are connected in a network, and the given
adjacency matrix indicates the cable connections between
those computers.

01110
1 01 0 1
110 00
1 0 0 11
01010

(i)  Draw a graph to illustrate the network configuration.
(5 marks)

(ii) Based on the graph in Q5(a)(i), analyze whether the network is a

Eulerian or Hamiltonian.
(5 marks)

(b)  Figure Q5(b) shows some major roads in New Jersey with their distances
between cities.

Woodbridge

3

Asbury Park

Camden

Figure Q5(b)

Find the shortest route between Newark and Camden using these roads.
(10 marks)

- END OF QUESTIONS -
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