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Q1 (a)
(b)
(c)
Q2 (a)
(b)

Analyse whether —(p@®q) « (mqVr) is tautology, contradiction or
contingency by constructing the truth table.
(8 marks)

Let p, g and r be the propositions of “The user enters a valid password”, “Access
is granted” and “The user has paid the subscription fee”, respectively. Translate
the following English sentences into logical expressions as precisely as possible.

(1) The user has paid the subscription fee, but does not enter a valid
password.

(1 mark)

(i)  If the user has not entered a valid password but has paid the subscription
fee, then access is granted.
(1 mark)

(ii1) ~ Access is granted whenever the user has paid the subscription fee and
enters a valid password.

(1 mark)
(iv)  Itis neither the user enters a valid password nor has paid the subscription
fes.
(1 mark)
Show that (p > ) A (q = 7) and (p V q) — 7 are logically equivalent or not.
(8 marks)
Define a sequence a,, a,, as,..... a; as follows:
a1 —_ 0
az = 2
a; = 3ay_q + 2 for each integer k > 3
Find the first SIX (6) terms of the sequence.
(5 marks)

Use mathematical induction to prove that 3™ — 1 is divisible by 8 for all natural
numbers.

(10 marks)
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Q3

Q4

Answer Q3(a) to Q3(c) according to Figure Q3.1.

Suppose A is the set of distinct letters in the word ‘elephant’,
B is the set of distinct letters in the word ‘sycophant’ and C
is the set of distinct letters in the word ‘fantastic’. The
universe U is the set of 26 lower-case letters of the English
alphabet.

Figure Q3.1
Find the following;
(a) A€,
(3 marks)
(b) €EnB
(3 marks)
(c) (AuBucy.
(4 marks)
(a) Answer Q4(a)(i) and Q4(a)(ii) according to Figure Q4.1.
Figure Q4.1
(1) Find the domain and range of the relation.
(4 marks)
(i1) Show this relation is transitive.
(4 marks)
(b)  Given f(x) = —3x and g(x) = x2 + 3.
(1) Find the composite function of (f o g)(x).
(3 marks)
(1)  Evaluate the function of (g ° £)(4).
T e . (4 marks)
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Q5

Q6

(a) Answer Q5(a)(i) to Q5(a)(iii) according to Figure Q5.1

In the Faculty of Computer Science and Information Technology,
the enrolment of the IT Club has been steadily growing year by
year. Currently, there are 30 students actively in the Club.

Figure Q5.1

(1) Write the recurrence relation formula if the number of students are
increasing by two each year.

(1 mark)

(1)  Write down the solution formula of a,, in terms of n for the recurrence
relation answered in Q5(a)(i).

(2 marks)

(1ii)  Find the number of students expected to be enrolled in the club after
three years. Show your work.

(3 marks)
(b) Formulate a solution to the following recurrence relations.
an —4a,_, = —4a,_, where ay = 1,a, = 3.

(9 marks)

Describe whether the graph in Figure Q6.1 has an Hamilton cycle or Hamilton path.
Based on your answer, list out the cycle or the path.

Figure Q6.1

(5 marks)
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