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E. (Comp.) (I Sem.) EXAMINATION, 2010
DISCRETE STRUCTURE
' (2003 COURSE)
Time : Three Hours Maximum Ma%: 100

N.B. :— (i) Attempt Q. No. 1 or @ No. 2, Q. No. 3 Q. No. 4,
Q. No. 5 or Q. No. 6 from Section I and Q. No. 7 or

Q. No. 8, Q. No. 9 or Q. No. 10, t@ Y1 or Q. No.

12 from Section II.
(@) Answers to the two Sections shmﬂ{m written in separate
answer-books.

(iiz) Neat diagrams must be d@ wherever necessary.
o
(iv) Figures to the right in%te full marks.

(v) Assume suitable daq necessary.
@Io I

1. (a) A survey has & taken on methods of computer travel.
Each respﬁ%ﬂ; was asked to check bus, train or

major method of travelling to work, More

than &an’swer was permitted. The result reported were

as fi

automobile as

people, train-36 people, automobile-100 people, bus

and train-15 people, bus and automobile-15 people, train and
&utamnhi]e—ﬁ[} people and all three methods-5 people. How
many people completed a survey form ? ' [6]
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(®)

(e)

(@)

(5)

(c)

Obtain conjunctive normal form of each of the following :
@ p A > g

(i) ~ (p vag < (p A q

@) —» g A (@ - p &
Using Venn diagrams, show that : Q

() AU(BﬁC)=(AUB)ﬁ{AUC)Q

(i) A n (B & C)

A n B) & (A n Q). [6]

2 4
o Q>
4

Using Mathematical induction, prove t s [6]

12 = 22 e 32 - 42 Tl { auwl n2 = (_1),:_1 : n(nz'i' 1)

Y 4
Translate the following i logical notations :

(i) For any value OfQE 1S non-negative

(ii) For every val@ x, there is some value of y such

that x - &1

(#ii) There %positive values of x and y such that
x Ly > 0. [3]

.
Negz@ch of the following statements

(X% || = =x

$ﬂi} SE te o
(zit) If there is not, then someone is killed. [3]

2



(d) For multisets, define in brief -

(£) Multisets

(z) Multiplicity of an element in a multiset
. liz) Cardinality of multiset &
(fv) Union of multiset Q

(v) Intersection of multiset

IS
(vi) Difference of multiset, b [6]
. 2 4

3. (a) A menu card in a restaurant displa h soups, five main
courses, three deserts and 5 b =ra§
menus can a customer select

(£) He selects one item @ach group without omission.
£t

» How many different

(i) He chooses to Q beverages, but selects one
each from otMer group.

(¢ii) He choos omit the deserts, but decides to take

a beverage and one item each from the remaining

) 4

(b) Hm$ny automobile licence plates can be made if each
pate ensists of different letters followed by three different
- Solve the problem if first digit cannot he 0. 6]
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(c)
4. (a)
(b)
(e)
5. (a)

N
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A pair of fair dice is thrown. If the two numbers

appearing are different, find the probability P that

(z) the sum is 6

(ii) an ace appears.
Or

Show that : | Q
©

S
A fair coin is thrown 10 times. Find@ probability of
getting exactly 6 heads and at lefgg 6 heads. [4]

Define : %
() Trial and event b
Y 4

(ii) Exchaustive events an®ygample space

(zif) Favourable events Q
(iv) Mutually exclu@vents
(v) Equally er&mnts

"C, + 6('C) + 6(C) = nd

[6]

~(vi) Independ%events. [6]

Find %trgnsitive closure of R be Warshall’'s algorithm

where

A= 1, 2.3 4, 56} and

{x = »); |x -y = 2} [6]
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(6) Draw the Hasse diagram of the following sets under the
partial ordering relation ‘divides’ and indicate those which

are chains :

@) {2, 4, 12, 24}

@) {1, 8, &, 15, 30}. 4]
(¢) Explain the following with example : Q)Q

(i) Reflexive relation b .

(7Z) Symmetric relation e \

(ii) Antisymmetric relation %

(iv) Tansitive relation. b [6]
P

or N

&eﬁned by fix) = 2x + 1 and

6. (a) Let functions f and
gx) = x> — 2 resphly. Find :

(z) gof _(4) an%u&}

(it) gofla + 2}’

(iif) fng@ 2). 6]
®) LE@ (1, 2,...70 and R = {&, y)|,, is divisible by 3)

@w that R is eqﬁiva]ence relation. Draw graph of R. [6]

LY
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(c)

T35 )

(b)
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Find the numeric function for :

2
S [4]-

SECTION II

How many nodes are necessary to construct a g‘@ with

exactly 8 edges in which each node is of r‘@e 2. [6]

State the Dijkstra’s algorithm to obtaingthe shortest path
(distance) between two vertices in the' gibaph and apply

the same to obtain the shortest %thetween a to z in

the following graph : t [12]
*

b 4 A 4
2 ‘ L &
c ]
= & & |
2
al 4 4 e -
) \\\ IS “'n |
2 ! 2 [




Or

8. (¢) Determine minimum spanning tree for the given graph using
' Prim’s algorithm. 6]

: . :
(b) Draw fundamental cut-sn§; union of edge disjoint

1

fundamental cut-sets of graph® G with respect to trees T
Q [6]

and T, as shown below

e&\}

€\

e3
€s

Ty

(e) F§mﬂ following set of weights construct an optimal binary

&ﬁx code. For each weight in the set give corresponding
code word. 5, 7, 8, 15, 35, 40. [6]
[3762]-601 7 P.T.O.



9. (a)

Identify whether the graph given are planar or not.

SHNY

(b)

()
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Use nearest neighbour method to find th mﬂtoman
circuit starting from o in the following .graph. Find its

weight, o t ¥ 6]

Ry

Give the stepwise cuﬁctmn of minimum spanning tree

for the following grap sing Prim’s algorithms. [6]




Or

10. (a) Determine the maximal flow in the following transport
network. [6]

R
(b) Determine which of the graphs@we given figure represent
Eulerian circuit, Hamilton?: circuit, Bipartite graphs and

planar graph. Justify yQanswer. [8]
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(c)

11. “{a)

(b)

(e)

12. (a)

(b)

(e)

Draw two non-isomorphic trees with six points. 2}

Determine whether or not the following operations on the

set of integers I are associate

() Division &
'(i1) Exponentiation. [4]

G is 2 group and there exists two relatively p@%ait&ve

integers m and n such that ¢™b™ = b™a™ and Wb = b"a"
for all @, & € G. Prove that G is an éiﬂiam group. [6]

Show that R = {a.i.b&;_b.e I} I'nr't;he gration +, x is
an integral domain but not a ﬁeld.\ [6]

N

I is a group of integers 'undhditian, H is a subset of

I consisting of all mult:ipleN a positive integer m : that

18 Q
Hev=1w, ) 01 Wl ok e Sl b

show that H i&subgmup of L [6]
Let G be a%up, and N be a normal subgroup. Prove
that (G/N, "3 is a group. [6]
Prov every cyclic group is an abelian group. - [4]

N

N
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