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(2) Attempt all question.
(3) Follow the usual notations and conventions.
(4) Figures on the right indicate full marks.

1  Attempt any two : 14

(1) Let (M,*) be a monoid. Prove that there enists a
subset 7M™ such that (M,*) is isomorphic to the

monoid (7,0) where MM be the set of all monoid

automorphisms.

) Let (L,<) be a complemented distributive lattice.

Prove that g<pea*b =0od @b=1<b' <4 where

abel.

() In a distributive lattice (L.*.®), show that
@ (a*b=a*c)A(@®b=a®c)=b=c
B (@ HDB*)D(c*a)=(aDb)y*(b®c)*(c Da)

where a,b.ce L.

SB-2735] 1 [Contd...



2  Attempt any three : 14

(1) In a monoid, show that the set of all left invertible
form a submonoid.

(2) Show that in a bounded distributive lattice, the
element which have complements form a sublattice.

(3) Let Sn be the set of divisors of n and D be the
relation of division. Prove that <S3O,D> is a lattice

and draw Hasse-diagram of it.

(4) Define lattice homomorphism, order-preserving and
order 1somorphic.

3  Attempt any three : 14

(1) Use the karnaugh map representation to find a minimal
sum of product expression of f(a,b,c,d) = Z(O, 5,7,8,12,14).

(2) Show that the following expressions are equivalent and
obtain their sum of products canonical form

(a) (xEDy)”‘(x1 @z2)*(yD2)

®  (F@( *y).

(3) What is grammer ? Write grammer for the language “the
set of non-negative odd integers.”

@ Let (B,*,®,,0,1) and (P,n,u,~0, B) be two Boolean

algebras. If a mapping f:B— P preserves the operations

* and ' then prove that it is a Boolean homomorphism.

4  Attempt any three : 14

(1) In any Boolean algebra, prove that g=pcsab' +a'b=0.

(2) Let S be any non-empty set and f(s) be its power set.
Prove that (f(s),n,u,~@,s) is a Boolean algebra in
which the complement of 4§ 1s ~A=S-A.

3) Use the Quine-McCluskey algorithm to find the minimal

expression of f(a,b,c,d)=> (0,5,10,13,15).

(4) Prove that the rank of any well-formed polish formula is
1 and the rank of any proper head of a polish formula is
greater than of equal to 1.
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5  Attempt any three.
(1) Simplify the following Boolean expressions

@ (a*b) ®(@®b)
® (@ b @@ b )@ (@b * ).

(2) For f(x,y, ij):wl +y(x1+zl) represent in the circuit
diagram, cube and truth table.

3) Convert the infix notation a/b*c to reverse polish
notation.

(4) Shor that the lattice <Sn,D> for n=216 is isomorphic to
the direct product of two lattices for n=8 and n=27.

14
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