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1. a) Let A= {a,b,cland B = {b,c,d, f, g}, Find the following:
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b)LetA = {1,2,3,4,5,6), A; = {1,2}, A, = {3,4}, A; = {5,6}.

Show that {A4, Az, Ag} is a partition of A. |

c)Determine whether each of the foﬂowmg statements is True or I"alst.

)x € {x} if) {x} € {x} iti) {x} € {x} iv) {x} € {{x}}
V) PC {x} vi) € {x} '

a) Define the following terms:

N

1) Function
ii) Injective function
iii) Surjective function
iv) Inverse Relation
v) Inverse Function i : ;
. D) Letd={45,6}andB = {5,6,7}. Let R and S be two bmdﬂ relations defined from A
.ﬂ'g"‘“{o B as follows:
(x,y) EAXB, xRy 2/(x-Yy)
(x,y) EAXB,(x,y) ES ox=Yy
1) Find R ii) Find S i)Find RN S




«¢) Indicate whether any of the relations R or S in (2b) above is a function. If any, state the
type of function, if not give reasons.
3. a) Let Zbe the set of integers, show that congruence moduio 21s an._equivalent relation
. given that; :
x =y (mod 2) (“x is congruent to y modu]ol 2 if and only ifx = Y is even.
b) Let Z*be the set of non-negative integers and R the relationaRb if a divides 5. Show
that Z* is a poset. | .
¢c)LetA = {a,b,c,d}andR = {(a,a), (b,c),(c,b),(d, d)}.
i) Show that R is symmetric
ii) Show that R is not transitive. :
4. a)Showthatr VP) ATV (pAQ)A(rV Q] =pAaq.
b) If p, g and r denote the following propositions: . .
p: Bats are blind
q: Goats eat grass
r: Ants have long teeth
Express the following compound propositions symbolically.
1) If bats are blind then goats don’t eat grass.
i) If and only if bats are blind or goats-eat grass then ants don’t have long teeth.
1ii) Ants don’t have long teeth and, if bats are blind then goats don’t eat grass. .
iv) Bats are blind or goats eat grass and, if goats don’t eat grass, then ants don’t have
long teeth.
¢) Indicate which of the following propositions is a téutology, a contradiction or a
contingency. _ |
1) PA =q)A(=p V)
i) (PAQV-(pAQ)
5. a) Show that (Z;, +,e,7, 0, 1) is a Boolean algebra. _
bg_’_Draw a combinatorial circuit for the Boolean expression y = m
L‘j“‘ Draw the logic table for the Boolean expression in (5b) above.
6. a) Consider the following graph G.
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i) Find E¢.V, card(V)and card (E)

1) List the isolated vertices.
iii)  List the loops.
iv) Iist the parallel edges.
V) List the vertices adjacent 10 V3.
vi)  List the vertices adjacent to V.
vii)  Find all edges incident on vy.
viii)  Find the degree of vertex V4
b) Inthe graph above, determine whether the following sequences are paths, simple
paths, circuits, or simple circuits
i. Vge1V1€10Vs5€9V2€2V1-
ii. 7vqepv2€e3V1.
iii. V3 esVy4egVs1oV1€3V2-
iv. Vs eqVp€4V3€5V4€6V4 €8s
by
“a:¢) Draw a complete graph K5 and a complete bipartite graphKz 3.
d) Define the fol lowing terms:
i.  Simple graph.
ii.  Complete graph.

iii.  Pseudograph
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