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DATE: 5/12/2013 EXAM SESSION: 9.00 - 11. 00 AM
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Instructions:

1. Answer question 1 (Compulsory) and ANY other 2 questions
2. Candidates are advised not to write on the question paper.

3. Candidates must hand in their answer bookletsto the invigilator whilein the
examination room.



QUESTION ONE (30 marks)
a) Give precise definitions of the following terms:

(i) Proposition (ii) Contrapositive (iii) Tautology [3 marks]
b) Find the bitwise OR, bitwise AND, and bitwise XOR of the following pairs of bit strings:
1001100110 and 1111000011 [3 marks]

C) Let pand qbethe propositions:
p : | bought alottery ticket this week
g: I won the million jack point on Friday.
Express each of the following as an English sentence.

Mtp-tqg (i)t pv(pag)(i) pat pva) [3 marks]
d) Determinewhether (t gA (p — ) —>t gisatautology. [3 marks]
e) Let Q(X,Yy) denote the proposition: "X+ y" =0 . What are the truth

Vauesof (i) AyvxQ(x,y) (i) V>3AyQ(x,y) . [2 marks]
f) Determinewhether p<> qandt pv q arelogicaly equivaent or not. [3 marks]
g) Show that the sets A— (BN C) and (A-B)n(A-C) areequal [6 marks]
h) Find the power set P(s)if s={1,2,a,b,c,d} [4 marks]
i)Let A={2,4,6} and B={1,3,5,7} find AxB [3 marks]

QUESTION TWO (20 marks)
a) Derive an agorithm that finds the sum of al the integersin the list

[7marks]
b) Find the prime factorization of 7007 [6 marks]
¢) Usemathematical induction to show that

1+2*+..+n°=n(n+1)(2n+1)/6 [7 marks]

QUESTION THREE (20 marks)

a) Find the base 8expansion of (12345) [7 marks]
b) Decrypt the message: HDWGLPVXP using Caesar’s Cipher. [7 marks]
C) What are the solutions of the linear congruence3x = 4(mod7). [6 marks]

QUESTION FOUR (20 marks)

Each user of a computer system has a password which is six to eight characters long, where each
character is an uppercase letter or adigit. Each password must contain at least one digit. How many
possible passwords are there? [20 marks]

QUESTION FIVE (20 marks)
a) Distinguish between afloor function and a ceiling function and hence evaluate: (i) |_—2.3J

(i) [-12.2] [4 marks]

b) Let A B,and C be sets. Show that
Au(BmC):(EuE)mz\ [8 marks]

¢) Assumethat in agroup of six people, each pair of individuals consists of two friends or two enemies.
Show that there are either three mutual friends or there are three mutual enemiesin the group.
[8 marks]



