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1. (a) (i) Compute the truth table of the statement
~P=> 9 =>0p
Is it a tautology?

@) If A = {3, 7, 2}, find P (4), the Power set
of A. (7.5)

(b) Show that the relation "is less than" in thé set of

real numbers is transitive and anti- symmetric, but

not reflexive. (7.95) )
(c) Show that the relation

R={(a, b): a, b €7, and a - b is divisible by 3}.

where 7 is the set of integer, is an equivalence

(7.5)

relation.
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(b) Construct the circuit diagram corresponding to the
Boolean function

@) f=(x+x2+x3) (1" +X2) (K1 %3+ X1" %2) (%2° +%3)

(i) g=x1"%"x3+x"x2%3 + X1 %2’ (7.5)

(c) Determine the output of the symbolic

representation in figure (i) and figure (ii)

Figure (i)
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5. (a) Define Disjunctive Normal Form. Convert the
Boolean function

+y +z) F+y+tz x+ty+z
(7.5)

in disjunctive normal form.

(b) Use K-map to simplify the Boolean polynomial

X1 X2 %3+ X1 X2 X3° + (X1 +X27 X37) (x1 + %2+ x3)°

X3 (X1° + X2). (7.5)

(c) For all x, y in a Boolean algebra, we have:

EAyY=x’'Vyand @EVy)y=x"Ay". (7.5)

6. (a) Use Quine Mc-Cluskey to find the minimal form
of f

=x'yz+x'yz' + x'y'z + xy'z' + xy'z (7.5)

Lo

e ————— - - -—
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2. (a) Show, by mathematical induction, that for all

(7.5)

(b) Find the greatest element, least element, all
maximal and minimal elements of the Poset whose

Hasse diagram is given by:

¥
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b

(7.5)

&
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(c)Let A=B=C=R,andlet A—»B,g:B—C be
defined by

f(a)=a+1and g (b) = b2+ 2.
Find (g°f) (x) and (f° g) (x). (7.5)

3. (a) Show that the relation of divisibility (a R b if and

only if a/b) is a partial order on Z*, set of positive

integers. (7.5)

(b) Let A= {1, 2, 3, 4}, R = {(1, 1), (1, 2), (2, 2), (2,
4, (1, 3), 3, 3), (3, 4), (1, 4), (4, )}, draw the

Hasse diagram of the relation R. (7.5)
(c) Let A be the set 7+ of positive integers, and let
(c) Define a distributive lattice. Show that every chain < be the usual partial order on A. Let A, be the
is a distributive lattice. (7.5) set of positive even integers, and let <, be the

usual partial order on A,. Show that the function

f: A - A, given by:
4. (a) Is complement of an element in a lattice always

unique? Justify your answer. (7.5) fla) =2 a (7.5)
(b) Is the following lattice distributive? Justify your is an isomorphism from (A, <)to (A1, <1).
answer.
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