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Answer ALL questions.
PART A — (10 x 2 = 20 marks)

Define negation and conjunction.

Obtain the principal conjunctive normal form of
(PAQ)V(_]P/\R)

Define equivalence relations.

Define the composition of two functions.

Define subgroup.

What is meant by group homomorphism?
Define ring.

Define polynomial ring.

State the properties of lattices.

Define a Boolean algebra with an example.

PART B — (5 x 16 = 80 marks)

(@) (1) Construct the truth table for (Pv @) V_—]P. - (8)

(1) Obtain a conjunctive normal for of * the following formula

JPve) = PAQ) . (8)
Or |
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(ii)

Show  that SvR is tautologically implied by
(Pv@Q)A(P>R) A(@—>S). (8)

Show that (x)(p(x) > @(x) A x(Q(x) - R(x))=(x) (P(x) > R(x)) . (8)

Let X = {1, Disass 7} and R= {(x, y>/x—y is divisible by 3}' show
that Ris an equivalence relation. Draw the graph of R. (8)

Let R and S be two relations on a set of positive integers I :

R={(x,2x)/xel|, S={(x,Tx)/xeI} find RoS, RoR, RoRoR

and RoSoR . (8)
Or

If X and Y are finite sets; find a necessary condition for the
existence of one-to-one mappings from X to Y. (8)

Let F, be the set of all one-to-one onto mappings from X on to X,
where X = {1, &3 } Find all the elements of F, and find the inverse

of each element. (8)

Show that in a group (G, *), if for any a, beG, (a*b)®=a’*b?,

then <G, *) must be abelian. . (8)
Show that the set of all elements a of a group (G, *> such that
a*x=x*a forevery xe(@G is a subgroup of G. (8)
Or
Show that if <G, *) is a cyclic group, then every subgroup of <G, *>
must be cyclic. ' ; (8)
Find the left cosets of {[O],[B]} in the group <zG +6). (8)
Explain ring homomorphism with an exémple. ' (8)
Show that the ring of even integers is a subring of the rings of
integers. (8)
Or |

Show that (i, @0 > is a commutative ring with identity, where
the operations @ and © are defined, for any a,bel, as a®b=
a+b-1 and a® b=a+b-ab. (8)

For any integer m , show that {xm/x € I} is a subring of the ring of

integers. (8)
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Show that the operations of meet and }'oin on a lattice are

commutative, associative and idempotent. (8
Show that in a lattice if a <b and ¢<d, then a*xc<bx*d. (8)
Or

Find the complements of eVery element of the lattice <S,,, D) for
n=T5. - ' _ (8)
Simplify the following Booleén expression '

(1) (a*b)@(a®b) and | (4)
(2) (a'*b'*c)®(axb'*c)®(axb'*c'). (4)
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