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No supplementary answer book will be given to any candidate. The candidates should write the answers precisely in the main

answer book only.
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Answers to short answer-type questions must be given in sequential order. Similarly, all the parts of one question of descriptive

part should be answered in one place in the answer book.
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Write your roll number on question paper before start writing the answers of questions.
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Question paper consists of three parts A, B and C.
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Part-A: 20 marks ATT—31: 20 3%

Part A is compulsory having 10 very short ansWer—type questions (with a limit of 20 words) of two marks each. The first

question is based on knowledge, understanding, and applications of topics/text covered in the syllabus.
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Part-B: 20 marks AF—§: 20 3@ ;
Part B has 4 questions (with a limit of 150 words) of 10 marks each. The candidate is required to attempt any 2 questions.
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Part- C: 80 Marks #17T—%: 80 3® :
Part C of the questions paper is divided into four units comprising question numbers 6-9. There is one descriptive question
from each unit with internal choice. Each question will carry 20 marks. '
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PART-A /913

Attempt all questions - : - [10x2=20)
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Define partial order relation, :!_r)
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If B is a Boolean algebra, then for all elements a, be B, prove that a + ab = a,
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Determine the negation of bi-conditional statement peq.
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Determine the generating function of the numeric function a, = C(r + 5, 1), r 2 0.
<
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Solve the recurrence relation: y

a=ar+2a.9,1r>2
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Define complete bipartite graph.

gt feavs 916 @ oy A

X

A k-regular graph G has n vertices. Find the number of eE?es in G.
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Define self complementary graph.
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Define binary tree.
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Define basic feasible solution,
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%, ye N. Show that R is transitive but neither reflexive nor symmetric,
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 Find the generating function of the sequéfice
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" Let G be a simple connected graph on n vertices and m edges. Prove that G has a Hamiltonian cycle.
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Unit-1 ~1

Attempt all questions. [4x20=80;
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If (L, £) is a distributive lattice, then prove that for all elements a, b,c € L

afe (L,S)Wdﬁm‘m 2 qq fag PR & @i a@gdl a,b,ce L & foy
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(ii) (aAb)v(b;\c)v(CAa) = (avb)A(bvc)A(cva)

Determine the number of integers between 1 and 1000 that are not divisible by 2, 3, 5 and 7.
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Verify the following identities of Boolean algebra:
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@) (@+b)(b+c)(c+a)=ab+bc+ca

(ii) abc + abc' + ab'c + a'bc = ab + be + ca

Discuss the validity of the folloyving argument using the method of logical inferences:

“If the industrial :.«mtivities are at height, then there is no inflation. If there is no inflation, then
the PﬁCCSF are in control. Since the prices.‘are in control, therefore the industrial activities are
qt height.”
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7. (@ Determine the generating function of the numeric function a, = (r + 3)(r + 2)(r + 1); 12 0.
!. ; : . # 3 :
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(b) Find the complete solution of the following recurrence relation:
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ar+Sac + 6aro = 6r°—6r+ 1: r>2.
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(a) Prove that the nuﬁber of vertices in a self complementary graph G is of the form 4m or
; 4m + 1, where m is a positive integer.
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(b) : If G is a simple graph with n vertices and having k connected components, then prove that G
has at most %(n —k)(n —k + 1) edges.
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8. (a) If G is a simple planar graph, then prove that there is always a vertex v in G, such that
deg(v) <5.
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(b) Draw the directed graph corresponding to the following incidence matrix:

FrefifRad ATTa oeE & HE fae T B B

=
@
®
®
¥-)
o
—-
o

‘e; €, €3 €4 €5 €6 €

¢4 00D o000 00
g s asd 0.0 0 0 0
.01 01 -1 0 0 %
000 0 0-1 00 00
g b1 0oE 1 1-1 8
g8 0010 a0 1-38
000 0 00 0-1(0 O
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Let a tree T has n; vertices of degree |, n vertices of degree 2,

Prove that -
n=n3+2ns+ 305+ ... + (k - 2)ng +2.
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np=n3+2n4 +3ns + ...... + (k - 2)ng +2.

, N vertices of degree |

..........
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Prove that a undirected graph G is connected if and only if G has a spanning tree.
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Solve the following 1.p.p. by simplex method:
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Max. (31f&I&HTH) z = x; + 2X2 + 3X3 — X4
s.t. (afcree) X1 +2x24+ 3x3 = 15
2x1 + X2+ 5x3 =20

X1+ 2X2+X3+X4=10

X1, X2, X3, X420

Find the optimal solution to the following transportation problem:
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Solve the following 1.p.p. using duality:
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Min. (R=1m aR) 2= 3x, - ox, 4+ 4x, - 3x4

st (fyaw) 3X1 - X+ xy- 3xy 2 -2

X1 = 3X2 + 2X3- X4 2 -1

X1, X2, X3, X4 20
Solve the assignment problem for maximum profit:
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42 35 28 21T

30 28 20 15

30 25 20 15

24 20 16 12
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