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Note :— Solve ONE question from each unit.
UNIT—I
Translate into symbolic form the statement “jack and jill went up the hill” and construct the
truth table and show that :

P> Q->R)< (QvR)e(PAQ - R. 8
State the Rules of Inferences (i.e. Rule P, Rule T and Rule CP) and show that :
(PA(QARYVQAR)V(PAR)=R. 8

Define and symbolise :

(1) Predicates

(1) Universal specification

(i) Quantifiers, also state Rules US, ES and UG

(iv) Existential Generalization. 8

Prove that :

f(x) (P(x) A Q(x)) = f(x) (P(x) A f(x) - Q(x)).

Is the converse true 7 Explain. 8
UNIT—II
_ _ l a ]
Lct A be the set of 2 x 2 matrices, show that semigroups A =5 01 ia € Rr and
L J
(R, +) are isomorphism. 8
Show that, for any commutative monoid (M, *) the set of idempotent element of M forms
a submonoid. 8

Prove that <8, *> be a semigroup and R be a congruence relation on <S, #>> then the
quotient set S/R is a semigroup on < S/R, &> where the operation x on S. Also there exist
a homomorphism from <8, *> onto <S/R, @> and 1t is called natural homomorphism.

8

Prove that <8, *> and <T, A> be two semigroups and g be a semigroup homomorphism
from <8§, *> to <'I, A> corresponding to the homomorphism g, there exists a congruence
relation R on <8, *> defined by XRY iff g(x) = g(y) forx, y € S. 8
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UNIT-—11
Prove that Pentagonal Lattice is not Modular [ attice, 8

Define Distributive Lattice and show that the direct product of any two distributive lattice

is distributive. 8
Two lattices L & M be Modular if and onlv if I » M 18 Modular. 8
Define chain and prove that every chain is distributive lattice. 8

UNIT -1V
Define :
(i)  Boolean homomorphism
(i) Sub-Boolean Algebra and

Simplify the following Boolean Expressions :

i) (@ *b'xc)® (axh' xc)® (a*xb =)

(ivi (a*c)® ¢ © [(bT b+ ] N
Let <p(s), n, w. ~, ¢, s> be the alpchra of the subsets s ta, b, ¢; and let

g : p(s) -» B be a mapping onto the two element Boolean algebra given as B = {0, 1} such
that g(x1 =1, if x contains the element otherwise g(x) = 0 then show that g is a Boolean
[ Tomomorphism. 8

Prove that the intersection of any two subalgebra of a Boolean algebra B is also subalgebra
of B, 8

Prove that the following Boolean identifies :

M a@ @ *h) (a@b)

(i) ax(@a @®b)=uax*h 8
UNIT-—V

Write the following Boeolean expressions in an cquivalent sum of products canonical form in
three variables x,. x, and x,

(1) X, *X,
w x, @ x. 8
Obtain the product of sums cenonical lorms ol the expression x X', = x,. 8

Simplify the following Boclean expressions using K-map :

i) EGLy.z)=x'yvze - xy's

() ECLy 7)) xyz' —xyz. 8
Obtain the product ol sums cenonical forms ol the expression :

(06, 4 %) (% %) i
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