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A: DISCRETE MATHEMATICS
( Marks : 45 )

1. Answer the following as directed : 1x5=5

(@) Answer whether or mot the following

relation is a linear

recurrence
lation with

eous I'CCUITEIICG ré
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2. Answer the following question
S :

(2)

b .
(b) What are the differences between

Boolean algebra and
Al
numbers? Bl ey

(c) Write the dual of the Boolean statement
(X +7) =xy
(d) Let D, denotes the positive divisors of
m. Draw the Hasse diagram of p i
12+

(e) A self-compl
plemented distributij "
; ; tive 1
is called . (Fill in the blank) attice

. 2><3=6
al] F
(a) i1nd the' number of connected
;,or:o;‘phlc posets with four eleme ?Dn_
b ) n
and draw thejr diagrams I

(b) Prove th
i ] at the intersectio
sublattices of 5 la e A

0 ttice L is g sublattice

Draw the circy;
€ Circuit symbol of a NAND gate

(%8 )) 105

(c) Implement the logic expression

F = ABC+ABC+AB
with logic gates.

4. Answer any two of the following questions :

5x2=10

(a) Define minterm and maxterm with
examples. Transform

(1 x2)"x3) (0] +X3) (2 +x3))’
into a sum of product form.

(b) Draw Hasse diagram to illustrate the set
of all subsets of {l, 2 3, 4} having at
least two numbers partially ordered
by C.

() Show that the power set P(x) of a
non-empty set X, equipped with binary
operations U and N and unary operation
«/»  complementation, is a Boolean

algebra.
that the lattices given in the

Answer any tyg of th (d) Show
= follOWln : . : distrib : :
(@) Solve q, e g questions : 3x2=6 following diagrams are not istributive :
. +2 Toa
condition g . "1+ =2 with initi 1 1
() sh 0=land g =_1 1a]
ow th ===,
elem at. the comp) i
ent q in plement of an asz
uni a Boolean ) by b3
que, algebra B is a,
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(44 ) (5)]‘06

S. Answer an -
y three of the following questions : B : GRAPH THEORY

6x3=18
Marks : 35
(a) Solve the reécurrence relation ( |

an -7an_1 -1-10an_2 b 6. Answer the following as directed : 1x3=3

(a) Define the degree of a vertex in a graph.
(b) A complete graph K, has exactly

followi
€xpression using Karnaul;-gl ma}lfeolean edges. (Fill in the blank)

(b) Simplify  the

How many vertices are needed to
construct a graph with 6 edges in which
each vertex is of degree 2?

Y=ABE+A‘-‘B_C.+ABC+A§C (C)

() Implement the following function with a

multiplexer : 7. Answer any two of the following questions : 2x2=4

Fla, b =3, o 5, 7) (@) Show that the maximum number of
edges in a simple graph with n vertices
(d) Define generating  funcy; o n(n—-l]_
sequence.  Solve  the onR'™s of | a 9
equation usin e e that a simple graph with n
Jn SN R 2g giﬁ:raung FHcton & SZSt‘Zces must be connected if it has
2 i 3
. S o o re than (_Tl;'_l_)(_n_:gl edges.
mo
presented

raw the undirected graph re

(e) 1If (L v : ¢ D
) e (c) e

ol y comple .
d1etnbut1ve lattice, then sho Vi’ t:;inted py adjacency m
() @vb) =q’ A p 0 1 1 0 0]
(H) (a/\b)’-_—_a’vbl 1 0 1 0 0
hOIdforaua,beL A:]- 1 0 1 (;
' gall
0 0 0 Tel]
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tied) (7) 107

8. Answer any tw i
e following questions : (c) Prove that the minimum number of
=6 dges i onnected graph with
(a) Show 2 . 3x2 edges 1mm a C grap wi n
i nti’latbm a non-directed graph, the vertices is n—1.
even mber of odd degree vertices is
b 10. Answer any two of the following questions :
(b) Sho‘fv that the following Granihe Gand 6 6x2=12
are 1som e
5 SEHLE (a) Let the number of edges of a graph G be
2 m. Then prove that Ghas a Hamiltonian
f b 'b circuit if mZ%(n2 -3n+6).
y 3 (b) State and prove Dirac’s theorem.
L e (c) Using incidence matrix, find whether

d 0’
G

the two given graphs G, and G, are

g isomorphic :

{C} PI'OVC that the e

: m
1s a Hamiltoniap pleteeraph K, , n 23

graph. Gy £l

9. Answer an
Yy two of the f .
ollowin : .
g questions : 17 ve
(a) Draw a cyclic Sreh i 5. 5x2= Ge
to its Complemer}i which is ISOmorphic Gy a; as asz as
(b) Define Eul U ) U3 U4 Us
Verify that eé }I:ath and Euler circuit.
vy as an Eulerian circuit :
Ug * % K
3
)
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