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(b) Simplify the polynomial 
[This question paper contains 8 pri30~i2:]

2
02_ 4 (_ ~ 

Your Roll No . 

p (a + b)(a+c) + abc 

using Karnaugh diagram. (7.5) 

(c) Find all prime implicants of xy'z + xyz' + xyz' + 

xyz and form the corresponding prime implicant 
table. 

(7.5) 
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1. (a) Suppose ru0 = ru U {O} = {0,1,2, ..... }. Define 

m ~ n in ru0, if and only if there exists k E ru0, 

such that n = km. Prove that ( ru0 , ~) is a partially 

ordered set. Is ( ru0 , ~) a chain, an antichain or 
none? Justify your answer. (7.5) 

(b) Define when we say that the two sets have the 

same cardinality. Prove that the sets (O,l) and 

(a, oo) have the same cardinality. (7 .5) 

( c) Draw the Hasse diagrams for the following ordered 

sets: 

(i) (p(X), !:;), with X = {1,2,3}. Here p(X) is the 
power set of X. 

(ii) Dual of E9 M3 , where Mn = 1 E9 if EB 1. 

(b) Show that (B, gcd, 1cm) is a Boolean algebra if B 

is the set of all positive divisors of 110. (7 .5) 

(c) Find Disjunctive Normal form and Conjunctive 

Normal form of the following Boolean polynomial 

f: 

f = a(b+c)' + (ab + c')a. 

6. (a) Determine the Boolean polynomial p of the circuit 

a1------...--:1, 

43·-------+---I 

and then draw its contact diagram. 

(7.5) 

(7.5) 

P.T.0. 
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(ii) State M
3 
- N 

5 
theorem. Apply the theorem to 

find if the lattice L shown below is modular 

or distributive. (3,4.5) 

1160 3 

5. (a) Let f: JIB3 ➔ Im have the value l precisely at the 

arguments (0,0,0), (0,1,0), (0,1,1), (1,0,0). Find a 

Boolean polynomial p for this function and simplify 

(iii) 2 X 3 

Here n denotes the chain obtained by giving 

the set P = {0,1, .... , n-1}, the order in which 

0 <l < ... <n-1 and n for P regarded as an 
antichain. (3, 2.5, 2) 

2. (a) Define maximal element of an ordered set. Give 

an example of an ordered set which has exactly 

one maximal element but does not have a greatest 

(or maximum) element. Give one example of an 

ordered set with exactly 3 maximal elements. 
(7.5) 

p. (7.5) 

(b) (i) State duality principle in ordered sets. 

(ii) Define an order preserving map between two 

ordered sets and prove that the composite 

map of two order preserving maps is order 

preserving. (3, 4.5) 

P.T.0. 
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( c) Define bottom and top element in an ordered set. 

Give one example of an ordered set in which 

bottom and top both exist and one example in which 
none of them exist. (7.5) 

3. (a) (i) Prove that in a lattice L, for any a, b, c, 

d EL, a ~ c, b ~ d implies that avbs 
cvd. 

(ii) Prove that a lattice L is a chain if and only 

if every nonempty subset of L is a sublattice 

of L. (3, 4.5) 

(b) Prove that in any lattice L, the following holds 

((x I\ y) v (x I\ z)) I\ ((x I\ y) v (y I\ z)) 

= XI\ y, for all x, y, z E L. (7.5) 

(c) Let L and K be lattices and I L-f K be a map. 
Show that the following are equivalent: 

(i) f is order preserving. 

(ii) ("i/ a, b EL), f(a Ab)$ f(a) A f(b). 

(7.5) 

4. (a) Let L and M be two ordered sets and / be an 

order isomorphism from L onto M. Prove that if L 

is a lattice, then M is also a lattice, and f is a 
lattice isomorphism. 

(b) Prove that the direct product L x K of two 

distributive lattices L and K is also a distributive 
lattice. 

(7.5) 

(7.5) 

(c) (i) Prove that every sublattice of a modular 

lattice L is modular. 

P.T.O. 


