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S.E, (Comp,) (I Sen.) EXAMINATION' 2010

DISCRETE STRUCTURE
(2008 corJRsE)

Time : Three Hours Maximum Marks I 100

N.8. :- (l) Attempt Q. No. 1 or Q. No. 2, Q. No. I or Q. No. 4,

Q. No. 6 or Q. No. 6 from Section I and Q. No. 7 or

Q. No. 8, Q. No. I or Q. No. 10, Q. No. 11 or Q. No.

12 from Section II.

(ii) Answers to the two Sections should be written in separate

answer-books.

(iii) Neat diagrams must be drawn wherever necessary.

(iu) Figures to the righl indicate fuli marks.

(u) Assume euitable data, if necessary.

SECTION

(a) A survey has been taken on methods of computer travel.

Each respondent was asked to check bus, train or

automobile as a mqjor method of travelling to work. More

than one answer was permitted, The result reported were

as rouows :

' Bus-30 people, train-36 people, automobile--lOO people, bus

and train-16 people, bus and automobile-l5 people, train and

automobile-20 people and ail three methods-b people. How

many people completed a survey form ? 16l

P.T,O.
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t6l2. (a)
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- 2 2 + 3 2 n(n + !)
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(b)

values

then someone is

2

o f x 'and y

killed.

such that
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@) For multisets,

(i) Mulfisets

define in brief :

(li) Mrrllintt.ttt of an element

(lll) Cardinality of multiset

(lu) IJnion of multiset

(u) Intersection of multiset

(ui) Dig""uo." of multiset.

groups.

in a multiset

t61
b
3. (a) A menu card in, a restaurant displays four soups, Iive main

courses, three deserts and b beverages. How many different
menus can a customer select if :

(i) He selects one item from each group without omission.

(li) He chooses to omit the beverages, but selects one
each from the other group.

(lii) Hs .h.r... to omit the deserts, but decides to take
a beverage and one iten each from the remaining

t6j

How many automobile liience plates can be made if each
plate consists of different letters followed by three different
digits. Solve the problem if first digit cannot be 0. [6j

(b)

[3762]-60r
P.T.O.
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(c) A pair of fair dice

appearing are different,

(r, tne sum $ b

(,'J an ace appears,

is thrown. If the two numbers

find the probability P .that

4. (o) Show that :

u1 + o( u2, +

A fair coin is thrown

getting exactly 6 heads

Define :

(i) Trial' and event

(ii) Exchaustive events and sample space

(iii) Favourable events

(iu) Mutually exclusive events

(u) Equally likely events

' (ui) Indepenrlent events. t6l

6. (a) find the transitive closure of R be Warshall's algorithm

where

A = {1, 2, 3, 4, 5, 6} and

, o l
I ( = f ( x - y t i l x - Y l = z , t .

6("Cr) = na. t6l

10 times. Find the probability of

and at least 6 heads. t4l

(b)

(c)

t6l

[3762]601

w w
 w

 . s
 t 

u p
 i d

 s 
i d

 . c
 o 

m



"A\
Draw the Hasse diagram of the following sets under tle

partial ordering relation 'divides' and indicate those which

are chains :

(;. \  t2 4 1' ,Ll

;  -  - -  ^ ^ ,(r, tr, d, o, rD, ijuj.

-Uxp.tain the fbllowing with example :

(i) Reflexive relation

(li) Symmetric relation

(iii) i{ntisymmetric relation

(lu) Tansitive relation.

Or

l,et finctions f and g be defined by flr)

gltc) = r.. - 2 respectively. Find :

(i) eof (4) and /qs(4)

(ii) eolTa + 2)

\tlt) log\a + z).

Let X = {L, 2,.......71 and R = 11x, il _t

Show that R is equivalence relation. Draw

o

161

is divisible by 3)

graph of R. t6l

P.T.O.

(c)

t4l

t61

6. (a) = Z r + l and l

(b)

[3762]-601
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(c,, -tr rnd tne numenc lunctron tor:

. o
^rw/ - ---------F

SECTION N

o) How many nodes are necessaEr to construct a graph with

exactly 8 edges in which each node is of degree 2. [6]

(6) State the Dijkstra's algorithm to obtain the shortest path

(distance) between two vertices in the given graph and apply

the same to obtain the shortest path between a to z in

the following graph : l12l

l ' . q t ) , . t r

q.
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D6te.rmine ninimum spanning tree for the given graph using

t6l
"8. 

(a)

(b) Draw fundamental but-sets and

funda:nental cut-sets of graph G

and 12 as shown below :

union of edge

wit} racnaat ta

disjoint

trees T,

t6l

e t

(c)

137621-60r

e9

ror rne ro owrng set ot werghts construct an optimal binary

prefix code. For each weight in the set give conesponding

code word. 5, 7, 8, 15, 35, 40. t6l
,. P.T.O.
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9. (a) Identify whether

(i,, c  i i )

or not.

(b) Use nearest neighbour
circuit starting from o

c itj)

method to {ind
in the following

a_

c lr)
the Hamiltonian
, graph. Find its

t6l

(c) Give the stePwise
for the following

of minimum spanning tree
.Pnm',s algorrtnms. tol

construction
graph using

a

Y

t37621-601
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10- (o)

.Or

maximal flow in the €^I l  ^- , i  -  - r rausPur !

given figure represent

Bipartite gxaphs and

ral

(b) Determine which of the graphs of the

Eulerian circuit, . Hamiltonian circuit,

planar graph. Justify your answer.

t37621401 9 P.T.O.
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11.. '(o)

Draw fito non-isomorphic trees with six points. l2l:

Determine whether ijr not tlle following operations on ths

set of integeis f are associate :

(i) Division

(rU ExponenuaBon.

' a field.an rntegral domarn Duf, nof,

I41

t61

(6) G is a group and there exists trvo relatively prime positive

integers m and z such that a^bn = bncrn ud athtt = bnan

for all o, b e G. Prove that G is an obelian group. t61

. t = ,
Show that R = {o +b^,!zibe I} for the operation +, x is(c)

Or

12. (o)

(c)

I consisting of all muitiples of a positive integ€r lrl : that

H = {. . . . ,  - .2 m, -m 0, m, 2 m, . . . , ,1,

show that H,is a stbgroup of I. t6l

(b) Let G be a gxoup, and N be 4 normal subgroup. Prove

that (G/N, *) is a group.

rs

I is a group of integers under addition, H is a subset of

Prove that every cyclic group is an abelian group. [41

tbt

[t rozl-our 10
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