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Q1 Complete and prove the De Morgan’s Law:

(AnB) =
(10 marks)
Q2 Without constructing the truth table, prove that this formula is a tautology.
(~pAq) = (~(q@ = p))
(10 marks)

Q3 Identify the wrong definition and make correction:

(a)

(b)

(©

(d)

(e)

o)

€:y)

Let X be a set:
(i) If there exists a nonnegative integer k such that X has k elements, then X is

called a finite sel with k elemerits.

(1 mark)
(i) X is called an infinite set if X is not a finite set.

(1 mark)
(iii)  The number of distinct elements in a set X is called the cardinality of the set.

(1 mark)
A set having single element is called a singleton set.

(1 mark)

A set having two elements is called a pair set.

If p and q are propositions, the proposition if p then. g4 u
proposition and is denoted p — q. Here, q is cal“ d ﬂ’ﬁ@e&& et
(1 mark)
Statement formula A is said to be a contradiction if the truth value of 4 is T for any
assignment of the truth values T and F to the statement variables occurring in A.

(1 mark)
A relation R from a set X to a set Y is a subset of the Cartesian product X X Y.

(1 mark)
Let X and Y be sets. Function f:X — Y is called injective if for all x4, x,€X,
flOa) # f(x) = %1 # x5

(1 mark)
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Q4

Q5

Q6

Q7

Test whether the following argument is valid: If 24 is divisible by 12, then 24 is divisible by
3. If 24 is divisible by 3, then the sum of the digits of 24 is divisible by 3. Therefore, if 24 is

divisible by 12, then the sum of the digits of 24 is divisible by 3.

(8 marks)
(a) Let a theorem in the form
For gl %, % e+ 5 EPE B om0 5 %) THER G ; 55 050 1K) < e v oo )
List and explain several known techniques for constructing a proof of theorem (1).
(12 marks)
(b) Prove that if p is an integer and 3p + 2 is odd then p is odd, by contrapositive and
contradiction methods.
(8 marks)
() Prove that g is an integer and q is odd if and only if g2 is odd, by direct and indirect
methods.
(6 marks)
Fill in the blank to complete the following quotient-remainder theorem:
If 1 and 2 are integers and 3 >0, there

A

exist 4 called 5 and 6 ‘””%%:i \;Ig A ,
p 3 ‘M

satisfying 8 , 0 <r <d. Furthe MAE‘%B
{ r : o
Y “M

are unique. W -
(10 marks)

Solve a second-order linear homogeneous recurrence relation with constant coefficient

dn = 4(dn—1 - dn—z)

subject to initial conditions dg = d; = 1.

(10 marks)
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Q8

Q9

(a) Write an algorithm to swap two number of a list.
(4 marks)
(b) Use your own example to show the procedure in (a)

(4 marks)

Let f be a function from X = {O, 1,2,3,4, 5} to ' =X is defined by f(x)=xmod6.

a) Write f as a set of ordered pairs and draw the arrow diagram of /.
(2 marks)
b) Determine whether f is injective, surjective, bijection or non of these. Does the
inverse function of f exist?
(2 marks)

c) Hence, write fof and fofof as sets of ordered pairs. Shows that

f"=Ffofoof tobe n fold composition of f with itself. Then, find f>°.
(5 marks)

— END OF QUESTIONS -
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