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CS/IT-302(GS)

B. E. (Third Semester) EXAMINATION, Dec., 2011

Note :

1. {a)

. (ii) French alone

(b)

(Grading System)
{Common for C8 & 1T Engg.}

BISCRETE STRUCTURE
Time : Three Hours '
Maximum Marks : 70
Mininum Pass Marks @ 22 {Grade — D}

.The question paper is divided into five Unit, Bach

Unit carries an internal choice, Attempt one question
from each Unit. All guestions carTy equal marks.
Unit—1

Out of 120 students surveyed, it was found that 20
students have studied French, 50 students have swdied
English, 70 students have siudied Hindi, 5 have‘smdied
English and French, 20 have studied English and
Hindi, 1€ have studied Hindi and French. Only 3
~endents have studied all the three ianguages. Find
how many students have studied .

(i) Hindi alone

(iiy Engtish, but not Hindi
(iv) Hindi, but not French
Use mathemaiical induction to

5. 4 3.5 5 is divisible by 24 for all n > G.
R T O

prove  that
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3. (a)

(b)

. (a)

(b)

(b}
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Let R be the relation defined on the integers by aRb
if @ — & is even, Show that R is an equivalence relation
and determine the equivalence classes,

Show that the mapping f:Z*T = Z% defined by
F) =42 v x€Z% where Z% is a set of positive
integers, is one to one and onto.

Unit—1I1
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Let (A, *) be a monvid such that for every x in A,

x+x =¢ where ¢ is the identity element. Show that

(A, #} is an abelian group.

Let (A, +, ') be a ring such that g-a =a for ali a n

A '

(i) Show that e +a=0¥a €A, where 0 is the
additive identity.

{(ii) Show that the operation ' - ' is commutative.

Let (H, ) be subgroup of a group (G, -). Let
N={x|xEG,xHy" 1 =H} Show that (N, ') is a
subgroup of (G, -).

lLet § be the set of real numbers of the form
a + b v3 where g and & are rational numbers. Show
that S is a field with rtespect to- addition and
multiplication.

Unit — 111

Determine whether the following proposition is
contradiction or a tautology, where p and g are
Propositions :

GYPARY ~A(~pVQA(~pY ~q)
Show that the following Language is not a fimte state
language :

L={1¢1#+iz=1j=1}
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6. {a) Obtain the principle conjunctive normal form of -
{(~p=rjAlg*p)
(b) Fer the Finite state machine shown below :
(i) List ajl 0, equivalent states.
(i) Find all equivalent states and obtains an

equivalent finite state machine with the smallest
number of states :

Input

Siate 0 = 1 Output

= A F B 3
B L C 0
C G B 0
£ E A 1
E D A U
F A G 1
G C H 1
H A H 1

Unit=IV
7. (a) Define the following -
(i} Regular graph

(i) Homeomorphism graph

(i) Eulerian graph

{iv) Hamiltonian graph -

(v} Eccentricity and centre of a tree

(b} Write down the adjacency and incidence matrix of the

graph given below :
Vl

s

Fa

P T O
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8. {(a) Prove that a graph G with n vertices always has a

Hamiltonian path if the sum of the degrees of every
pair of vertices ¥, V; in G satisfies the condition :

diVp+d(Vyz{n—1)
{h) Find the shortest path for the following graph.

Unit—%

9 (a) letabcbe the elements in a lattice (A, <), Show
that if @ = b then :
avibrc)sbhalave)

(0) Given that ey =0, 43 =1, ap = 4 and a3 = 12 satisfy
2 recurrence relation @+ cya, L q+cag 9 =10,
determine o,

Ut ya} Determine the discrere numeric function carresponds
to cach of the following generating functions

. o 7 2% o
AR = 22} (1 +32)
{11} ..*‘1 {z} (1= oy

(b} Find the totai solution of (he recurrence relation :
=3 _1+ba,_,=X+rrz=2

with boundary conditions ay, = 1 and ay = 1.

CRAT - 302(GS) 19,800


http://www.rgpvonline.com
http://www.rgpvonline.com

