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SECTION I

(a) Let N0 be the set of non-negative integers. Define
a relation s on No as: For m, n e No, m < n if m
divides n, that is, if there exists k s No: n = km.
Then show that < is an order relation on N0.

(2%)

(b) If'1', '2,, ,3, denote chains of one, rwo, three

elements respectively and 5 denotes anti chain of
thrce elements, then draw the Hasse diagram for

the dual of LOK when L = 3 andK=t@(2x2).
(2%)

(c) Define maximum and a maximal element of a
partially ordered set p. Give an example each for
both definitions . e%)

(a) Let P and e be finite ordered sets and let
ry: F -+ Q be a bijective map. Then show that the
following are equivalent :

7

(ii) Define isomorphism of graphs. AIso label
the following graphs so as to show an
isomorphism. 

Gyr)

(a) Construct a Gray Code of length 3 using the
conccpt of Hamiltonian Cycles. G%)

(b) Apply Dijkstra,s algorithm to find a shortest path
from A to all other vertices in the weighted graph
shown. 

$%)
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(i) x < y in P iff V(x) < ry(y) in e

(ii) x -< y in p iff y(x) ---< V(y) in e

E

0

(c) (i) Does there exisr a graph G with 2g edges
and 12 vertices each of degree 3 or 6?

A I
6

(3)
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SECTION IV

(a) (i) Show that the sum of the degrees of the

vertices of a pseudograph is an even number

equal to twice the number of edges.

(ii) A graph has five vertices qf degree 4 and

two vertices of degree 2. How many edges

does it have? (5%)

(b) (i) Define the degree sequence of a graph. Does

there exist a graph with following degree

sequence 6, 6, 5, 5, 4, 4, 4, 4,3?

(ii) Show that the number of vertices of odd in a

graph must be even. (5%)

(c) (i) What is a bipartite graph? Determine whether

the graph given below is bipa(ite or not. Give

the bipartition sets or explain why the graph

is not bipartite.

(b) Define upper bound and lower bound of a subset

S of a partially ordered set P. Construct an

example of a partially ordered set P and its subset

S and give the set of all upper bounds and lower

bounds of S. (3)

(c) Let P and Q be erdered sets. Then show that the

ordered sets P and Q are order isomorphic iff
there exist order preserving maps g: P -+ Q and

\u: Q -+ P such that:

<poy = ido and ryog = idp where idr: S -+ S

denotes the identity map on S given by: id, (x) : x,

VxeS. (3)

SECTION II

(a) Let Duo = U,2,4,5,6, 12,20, 30, 60) be an

ordered subset of No = ry v {0}, N feing the set

of natural numbers. If '<' is defined on Duo by
m < n if and only if m divides n then show that

D.o does not form a lattice. Also Draw the diagram

of Doo and find elements a, b, c, d e Dro such

that a v b and c a d do not exist in Duo. G%)

(b) Defins sublattice of a lattice. Prove that every

chain of a lattice L is a lattice and also a sublattice

of L. (5Y,)

3
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(c) Define modular lattice. Prove that a homomorphic
image of modular lattice is modular. (5/r)

(a) Let L be a lattice. For any a, b, c e L, show that
the following inequalities hold :

(i) a n (b v c) > (a n b) v (a n c)

(ii) a > c + a n (b v c) > (a n b) v c

(s)

(b) Lct (L, a, v) bc an algcbraic latticc. If we definc

a < b: € avb = b

then show that (L, S) is a lattice ordered set.

(s)

(c) Let Ll and L, be distributive lattices. prove that
the product Lr , La is a distributive lattice.

(s)

Sf,CTION III

(a) A voting-machine for three voters has yES-NO
switches. Current is in the circuit precisely when
YES has a majority. Draw the corresponding
contact diagram and the switch ing/circuit diagram.

(5Y,)

(b) Show that a Boolean Algebra is relatively
complemented. $%)

(c) Simplify the polynomial :

f = x'yz+ x'yz' * x'y'z+ xy,z' + xy,z

using Quine's McCluskey method. (Syr)

(a) Define a system of normal forms. Find. conj unctive
rormal form for p = y'z' 4 x'yz. (5)

(b) Simplify the Boolean expression:

f = w'xy'z * w'xyz+ w'xyz' + wxy'z + wxyz +
wxyz'+wx'y'z*wx'yz

using Karnaugh Diagram. (5)

(c) Find the symbolic gate representation of the
contact diagram: (5)

6

5

P.T.O


