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(b) Find the k-map for the following AQ - 810
(i) XAYAZ) V(XAYAZ) VXAYAZ) Fjrst Semester M. Sc. (Part - I) (CBCS) Examination
() KAy AzZAW) VKAYAZAW) (Bew Course)

VIXAY AZAW) VXAYAZAW) MATHEMATICS
8 Paper - V
(Advanced Discrete Mathematics)
10. (c) Use k-map to minimize the Boolean P. Pages : 6

expression Time : Three Hours ] [Max. Marks : 80

(i) f(a, b, c)=X 0, 2, 3, 7
(ii) f(a, b, c, d)=X0, 1, 2. 3, 13, 15. 8

Note : Solve one question from each unit.

(d) For the Boolean expression represented by -, UNIT 1
the following table, give the k-map 1 '
representation also write the expression. 1. (a) Prove that
X y z f(x,.y 2 (3x) (P)MQ(x)) =>(3x) P(x)A(3x) Qx).
0 6o 0 1 Is the converse true ? Justify. 8
0 0 1 1 (b) Show that R—S can be derived from the
0 AL B 0 premises P—(Q—S), 7JRVP and Q. Also
0 1 i 0 state the rules of inferences, 8
1 0 0 1
1 0 1 0 2. (c) (i) Show that without truth table
b iy : ~ (PAQ)—>(~PV (-PV Q)) <= (~PVQ).
1 1 1 0 8 i :
(i1) Express P—(~P-—Q) interms of Tonly.
+ 8
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(d)

3. In

(b)
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State rules of specification and Generalization
and show that (3x) M(x) follows logically
from the premises (x) (H(x)—M(x)) and
(3x) (H(x)). 8

UNIT I
Define :—
(i) Semi group
(i1) Monoids.
And show that the set N of natural number

is semigroup under the operation xxy =
max{x, y}. Is it a monoid ? 8

Define :
(i) Substitution property
(i) Congruence relation on algebraic system.

Also, given the algebraic system <N, + > and
<z4, +4>, where N is the set of natural no's
and + is the operation of addition on N,

show that there exists 2 homo-morphism from -

<N, +> 0 <24, +4>. 8

Define :
(i) Direct product

2

(d)
5. (a)
AQ-810

(ii) Free semigroup.

And let X be the set containing n elements
let X* denote the free semigroup generated
by x and <S, +> be any other semigroup
generated by any n-generators then show that
there exists a homomorphism g: X*—S8. 8

(i) Prove that for any commutative monoid
<M, *> the set of idempotent elements
of M forms a submonoid.

(i) If <8, *> and <T, A> are monoids
with e, and ey as their identity elements
respectively then their direct product
<5XT, 0> is also monoid with
<es, er> as identity element. Prove
this. 8

UNIT III

Define :—
(1) Partial ordered relation
(i1) Lattice.

And show that, in a lattice if a € b < c then
a+b=a=*c and (a*b)+(bs*c)=b=(a+bh)*
(a+c). 8
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(b)

6. (c)

(d)

7. (@)

(b)
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Give an example of a lattice which is neither
distributive nor modular lattice and Justify. 8
In a lattice prove that

(i) (axb)+(axc) = ax[b+(axc)

(ii) (a+b)*(a+c) = a+[b=*(a+c)] 8
Let <L, => be a lattice, for any a, b, c€L
then show that

(i) av(anb)=a

(ii) b=c => anb=alc

avb=save. 8

UNIT IV

In a Boolean algebra <B, *, +, 1, 0, 1>
show that

(i) a=b <> ab'+ba' =0
(i) a=0 <= ab'+ab=>b

Qi) a€b = a +bo=bla+¢c) 8

Let <p(s), N, U, ~, ¢, s> be the algebra of
the subsets of S = {a, b, ¢} and let g: p(s)
—sB be a mapping onto the two element
Boolean algebra given as B = {0, 1} such
that g(x) = 1, if x contains the element b,
otherwise g(x) = 0. Show that g is a Boolean
homomorphism. 8

8. (¢

(d)

9. (a)

AQ-810

Simplify the following Boolean expressions :
(i} (a’*h‘*c}$(a*b'*c}aa(a*h'*c')
(i1) (azc)ece[(beb)sxe] 8

Consider the Boolean algebra given by the
following diagram.

Let Sy= [a,a' 0, 1],

S; = {anb, b, a, 1},

Syo={a. b, 0.1}

whether §,, S;, S; are sub-boolean algebra ?

UNIT V

Write the following Boolean expression in an

equivalent sum of product cannonical forms
in three variables x;, x;, X3 as

(1) x; @ X3 (i) x; @ X5 8
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