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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt
of this question paper.

2. All the given eight questions are compulsory to
attempt.

3. Do any two parts from each of the given eight

questions.

4. Marks for each part are indicated on the right in
brackets.
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SECTION |
l. (a) Let N. be the set of non-negative Integers, Doy
L ‘u..r\ww a relation < op N, as: For m. €N, m <y if m
P D divides 0, that is, if there exists | < Nj: n=kp
Va it (1) Then show that < IS an order relation on N,.
W — - (2%)
P —f (b) If <1°, <27 <3 denote chains of one, two, three
= /'\; ! clements fespectively and 3 denotes ant; chain of
gt En three clements, then draw the Hasse diagram for
e
—j'\ @ the dua] of L®K when I, = 3 and K = D (2%2)
(2%)
]._G.-__m_\;g:% (c) Define Maximum and g Maximal element of a
T any 1 @ Partially ordered set P. Give an €Xample each for
et Vg both definitions, (24%)
g B 12
2, \(a) Let P and Q be finjte ordered S€Ls and |e¢ |
W:P—> Qbea bijective

map. Then show that

the
fﬁllowing are equivalent

() x <y inp jfr W(X) < w(y) in Q

(1) x —< y in P iff W(x) —< W(y) in Q (3)
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(b) Define upper bound and lower bound of a subset

S of a partially ordered set P. Construet an

example of a partially ordered set P and its subset
S and give the set of all upper bounds and lower

bounds of §. (3)

(¢) Let P and Q be ordered sets, Then show that the
ordered sets P and Q are order isomorphic iff
there exist order preserving maps ¢: P —» Q and
W: Q = P such that: ®ex]

poy = id, and yop = id, where idg: S-S "!ll. !

denotes the identity map on § given by: id, (x) = ‘:rr L0y
¥ x € S. or e
... ‘ / ‘L?'f
SECTION II

30(a) Let Dy, = {1,2,4,5,6,12,20,30,60} be an

& ordered subset of N, = = N v {0}, N being the set

. ,of natural numbers. If ‘<’ is defined on D, by Do 5l
-

fa<n if and only if m divides n then show that (zc_ 307

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

Zof D,, and find elements &, b, ¢, d € Dy such

that av b and c A d do not exist in Dy (5'%)

(b) Define sublattice of a lattice. Prove that ev:.?;ry
chain of a lattice L is a lattice and also a sublattice
of L (5%)

P.T.O.
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(¢) Define modu| gy lattice, p

iMage of modul

12

rove that 4

ar lattjge 18 modul gy

ho '"“""-‘l‘phig

: [S'x,)
4. (a) Let L e a lattice, For

any a, b, ¢ e |
the !hlh')wing

Inequalitjes hold .

s Show thay

(i}aa{hvu}afaf\h)vt’aac)

ﬁi}aéc:ﬁﬂ-ﬁ{bvc]é{anb}vc

(b) Let (L, A,

SECTION 111

5. (a) A voting-machine for three voters has YES-NQ
switches, Current is in the circuit Precisely when
YES has a majority. Draw the

‘ - contact dlagra!m and the} switching/circuit diagram,
- - - . - I . :
|1y J’ﬂ P= 0%+ ,I;.:?C:;Jr:x,?gxgi_g,x)}iﬁg
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(b) Show that a Boolean Algebra is relatively

complemented. X —(atfyl ) o
\ ,},Jl I'iﬁtf'_.l.}

(¢) Simplify the polynomial ;

P R
f = X'yz+x'yz’ +x'y'2+xy'z2" + xy'z T ¢l
F r_ll F. i
. - - L] f
using Quine’s McCluskey method, (5'%4) -’
| R YR R ,'_L h_j’l*

e ]

6. . (a) Define a system of normal forms. Find conjunctive

ol | = y'z’
“ \normal form flor p=yia X'yz. . (9)
iy 2 Y oette) (X)) Lavy 42)

B

A\ (b) Simplify the Boolean expression : (X%

f = wxy'z+wxyz + wxyz" +wxy'z twxyz +

wxyz' +wx'y'z+wx'yz

LY '.'.- £ ". :. .. 3 F -;‘. 5
_r\f i - -,{_L 1V s

using Karnaugh Diagram. (5)

(c) Find the symbolic gate representation of the

contact diagram : (5)

!

v, -
+ =i ( (%)

) P.T.O.






231

8.

7
(i) Def (V)
1 ] » . . \ 4
define isomorphism of grui)'hs. Also label

the f |
following graphs so as to show an

isomorphism.
(5%)
4 L= ¥
AT Y
\J wl =3
4 ) J[I- U'l i E-.'l i
l;J'__I‘ ’_J.j“l (!':IIJ__)
\?1; U \Jr'-q‘ — U5 oo
. » v

(a) Construct a Gray Code of length 3 using the = L -
mo. = .

concept of Hamiltonian Cycles. (’}:\j (5%)

7 Of
(b) Apply Dijkstra’s algorithm to find a shortest palh'v%_’ﬁ IO
ﬁ:m A to all other vertices in the weighted graph
shown.
{_P\ ) (B> : - Ll
N : {\f__;,""‘-' )
. C D
i Gl
4 2 3 &ﬂﬁﬁi
A< Al 4 78 |
4, F. 6 A -
A 6 1010 b (D
H G 2 RS
(p\.',;_') kH}}) G 6 )
(c) (i) Does there exist a graph G with 28 edges
3 or 67

and 12 vertices each of degree

P.T.O.



1231 8§
| \
(ii) Define Eulerian circuit. Is the given graph
Eulerian? Give reasons for your answer,

gl

'-::J( {i-\il}‘-i':!l ™

(1500)




