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Question 1 [5 Marks]

a)

b)

Calculate the size (cardinality) of these sets, given 4={1, 3, 5} and B={2, 4, 6, 8}.
This can be done using only the facts that |4| =3 and |B| =4. You do not need to list
all elements of the new sets.
1. |AxB|
ii. |P(4) x P(B)|

(2 marks)

Let 4 and B be sets. Use properties of sets to show that (4 N B) U (4" U B)' = 4.
(3 marks)

Question 2 [15 marks]

a)

b)

Let D={1, 3, 5, 7, 8, 9}. Decide whether each of the following statements is true for
all elements of D. For each that is not, give a counterexample. That is, provide a
number in D for which the statement is not true.

i. xisevenandx>7

ii. xisoddorx>7
iii. xisnotoddandx =<7
iv. xisodd
(4 marks)

Use truth table to check if the symbolic logic statements are equivalent.

pr(p—q) and pAg
(3 marks)

Let P(x) be the statement "x can speak Arabic" and let O(x) be the statement "x
knows computer language C++". Express each of these sentences in term of P(x),
O(x), quantifiers, and logical connectives. The domain for quantifiers consists of all
students at your faculty.

1. There is a student at your faculty who can speak Arabic and who knows C++.
ii. Every student at your faculty either can speak Arabic or knows C++.

(4 marks)
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d) For each of the compound propositions, state either TRUE or FALSE if p and r are
TRUE and ¢ is FALSE.

i P—=q9) A (=p—7)
i (pegv(-geor)
(4 marks)

Question 3 [20 Marks]

a) Letd={3,4,5} and B= {2,4,6,8,10} and R be the relation from 4 to B defined by
aRbifand only if 2a <b+1.

1. List the ordered pair of the relation R.

ii.  Find the domain and range.
(4 marks)

b) LetA= {1,2,3,4,5} and the relation R on 4 represented by the digraph in Figure 1.

Figure 1

Based on the digraph in Figure 1, determine:

i.  The in-degree and the out-degree of each vertex.

(3 marks)
1.  Matrix relation of R, Mz

(2 marks)

c) Determine whether the relation R = {(1,2),(1,4),(4,5),(5,3),(1,3),(2,2)} on set
D ={1,2,3,4,5} is asymmetric? Explain.

(4 marks)
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d) Determine whether the relation R on 4 = {a, b, ¢, d} whose matrix M is given below
is an equivalence relation? Explain.

a b ¢ d
all 1 0 1
bj0 1 1 O
M, =
cl0 0 1 1
dlr 0 0 1

(7 marks)

Question 4 [20 marks]

a) Let J ={0, 1, 2, 3, 4} and define a function f> J->J as follows: For each
xE€J, f(x)=(x’+2x+4)mod5. Find the following:

i, f0)

i. A1)
(2 marks)

b) LetX=1{1,2,3},Y={1,2,3,4} and W= {1,2}.
i. Draw the arrow diagram to define function /> X Y that is one-to-one but not onto.
(2 marks)

ii. List three ordered pairs to define function g: X W that is onto but not one-to-one.

(2 marks)

c) Letd={p,q,r s} and B = {1, 2, 3, 4}. Which of the following can represent as
bijection function from 4 to B? Justify your answer.
1. g = 1(p.2), (q.1), (r.4), (s,3)}
ii. /=A1p.1), (q,1), (r,2), (s,2)}
. 2= {(p.1), (p.2), (0.3), (04}

(2 marks)
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d) Function fand g are defined by formulas:

f(x)= x% and g(x) = x — 1, for all real number x.

Find go f and fog.Determine whether go f equals fog.

e) Write a recursive algorithm to find the n term of the sequence defined by,
ko = —1, kl = 2, and kn = kn_1 + an_z, fOI‘n = 2.

Then, trace the algorithm for n = 4.

** End of Questions **

(6 marks)

(6 marks)
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Properties On Sets

Commutative laws
AUB=BuUA
ANB=BNA

Associative laws
AvBUCO)=AuUBuUC
ANBNC)=ANBNC

Distributive laws
AuwmQ=MummMuQ
Am(BuC)=(AmB)u(AmC)

Absorption laws
ANn(AuUB)=4
Au((AnB)=4

Idempotent laws
AUA=A
ANA=A4

Complement laws
A)y=4
AuAd'=U
And' =9
&=U

U=g

De Morgan’s laws
AUB)Y=4'"NB
ANB)y=4UB

Properties of universal set
AuU=U
AnU=4

Properties of empty set
Aud=4
AND=0
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