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S.E. (Computer) EXAMINATION, 2006
DISCRETE STRUCTURES
(2003 COURSE)
- Time :. Three Hours Maximum Mﬁrks : 100 .

N.B. — (i) Answer Q. No. 1 or Q. No. 2, Q. No. 3 or Q. No. 4,
Q. No. 5 or Q. No. 6 in Section I and Q. No. 7 or Q. No.
8, Q. No. 9 or Q. No. 10, Q. No. 11 or Q. No. 12 in Section II.

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

answer-books.
(iit) Neat diagrams must be drawn wherever necessary.
(iv) Figures to the right indicate full marks.

SECTION I

1. () Show that the sum of the cubes of three consecutive natural

number is divisible by 9. {6] ‘

(b) In the survey of 100 new cars, it is found that 60 had Air-
Conditioner (AC), 48 had Power-Staring (PS), 44 had Power-
Windows (PW), 36 had AC + PW, 20 had PS + AC, 16 had
PW + PS, 12 had all the three features. Find the number of
cars that had : '

(i) Only PW
P.T.O.
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2. (a)
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(i) PS and PW but not AC
(ii)) AC and PS but not PW. . el

Obtain the conjunctive and disjunctive normal form of the
proposition given below :

Q) PAQV(~PAQ
(i) (pv@ —>q ' (6]
Or 7

Among 100 students, 32 study Mathematics, 20 study Physics,
45 study Biology, 15 study Mathematics and Biology, 7 study -
Mathematics and Physics, 10 study Physics and Biology, 30 do
not study any of the three subjects :

(i) Find the number of students studying all the three subjects.

(ii) Find the number of students studying exactly one of the
three subjects. ' [6]

Let p denote the statement ‘The material is interesting’, ¢ denote
the statement ‘The exercises are challenging’, and r denote the
statement ‘The course is enjoyable’. Write the following statement
in symbolic form : ‘

(i) The material is interesting and exercises are challenging.

(ii) The material interesting means the exercises are challenging
and conversely.

(ii) Either the material interesting or the exercises are not

challenging but not both.
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3. (a)

(b)
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(fv) If the material is not interesting and exercises are not

(v)

)]

ii)

challenging, then the course is not enjoyable.

The material is uninteresting, the exercies are not challen-

ging and the course is not enjoyable. (6]

Express the contrapositive, converse, inverse and negation

forms of the conditional statement given below :
“If x is rational, then x is real.” . [4]

Let A, B, C, be sets, under what condition the following

statements are true ?
1 (A-BuUu(A-C)=A

2 (A-BuA-C=¢ ) (21

Define the terms with examples :

@

Rule of sum and Rule of product

(ii) Discrete probability and conditional probability

(iii) Binominal distribution. - [6]

Determine the probability P of each event :

@

An even number appears in the toss of fair die.

(i) One or more heads appear in the toss of three fair coins.

(iii) Red marble appears in random drawing of one marble from

a box containing four white, three red and five blue

marbles. N [6]

3 : P.T.O.
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4. (a)
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*

A coin is weighted so that heads in twice as likely to appear

as tails. Find P(T) and P(H). : 4]
Or

Given 3 boxes of red, blue and green color. Given 10 balls each
of red, blue and green color. Balls of same color are considered

identical for the following - constraints :
(i) No box contains a ball that has some color as the box.
(ii) No box is empty.

Determine the number of ways in which we can put 30 balls

into boxes so that :

(i) No constraint has to be satisfied i.e. every combination

permitted.
(it) Constraint one is satisfied.
(iii) Constraint two is satisfied.
(iv) Constraints one and two are satisfied. [6]

Consider the experiment of tossing a fair coin until 2 heads

or 2 tails appears in succession :
(i) Define sample space.

{(ii) What is the probability that the experiment ends before the

sixth toss ?





[image: image5.png]()

5. (a) '

)

(e)

6. (a)

®)
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(iii) What is the probability that the experiment ends after an

even no. of toss ? ‘ _ . [6]

Find the number of permutation of letters a, b, ¢, d, ¢, f, &

so that neither the pattern ‘beg’ nor ‘cad’ appears. (4]

(i) Out of 15 A’s, 20 B’s and 25 C’s how many letters must
be chosen so that 12 identical letters will be always included

in the selection.

(it) Repeat (i) if D is/are considered ‘wild cards’ (i.e. { D’s together
with 12 — i of any one of the other 4 letters are also considered

as 12 identical letters), where D are 10 (10 D’s). {6]

What is recurrence relation ? Solve the following recurrence

relation :
@ a, -Ta,,+10a,, = 0 given that a; =0 and a; =3
(fi) a, —4a, ; +4a, ,=0 given that ¢; =1 and a; =6 [6}

Let R be a symmetric and transitive relation on set A. Show
that if for every a in A there exist b such that (a, b) is in

R, then R is equivalence relation. [4]
Or

Let R = {(1, 4), (2, 1),‘ 2, 5), (2, 4), (4, 3), (5, 3), (3, 2)}. Use

Warshall’s algorithm to find the matrix of transitive closure. [6]

Let A is set of factor of positive integer m and relation is divisibility

on A.

"5 © P.T.O.
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7. (a)
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ie. R = {x, ¥)|x, ¥y ¢ A, x divides y}.

For m = 45 show that POSET (A, <) is lattice. Draw Hasse

diagram and give join and meet for the lattice. {6l

Three functions F, G, H are defined from R — R as follows:

@ fxy=22*+5

(@) g(x) =cosx

@@id) h(x) = x* - 1

Find Ao(gof) and (hog)of. Are they equal ? (4]
SECTION II

(i) Show that the sum of the in-degrees over all vertices is
equal to the sum of the out-degrees over all vertices in
any directed graph.

(ii) Show that the sum of the squares of the in-degrees over
all vertices is equal to the sum of the squares of the out-
degrees over all vertices in any directed complete graph. [6]

Define properly colored graph. What is the minimum number
of colors needed to properly color the graphs shown in Fig. 7.(b)

G) Gi) ). o (6]

Fig. 7(b) () - 6 : Fig. 7(b) i)





[image: image7.png]@

Fig. 7() Gii)

(¢) Use Dijkstra’s shortest path algorithm to find the shortest path
from a—z in the given graph of Fig. 7 (c). [6]

8. (@) Define planar graph with an example. Derive Euler’s formula

for. planar graph. (6]

(b) Define weighted graph, subgraph and factors of graph with a

suitable example. ‘ {6}

[3062]-181 7 P.T.O.
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Eulerian circuit, Eulerian path, Hamiltonian circuit,

Hamiltonian path. Justify your answer.

A B

F— G

Fig. 8 (&) )

(ii) Which of the following graphs of Fig. 8 (¢) (ii) represent

bipartite graph and planar graph ? If planar graph redraw

the same. o 6l
b c
A f

Fig. 8(c) Gi)
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Suppose data items A, B, C, D, E, F, G occur with the following
probability distribution :

Data item A B C D E F G
Probability 10 30 05 15 20 15 05

Construct a Huffiman code for the data. What is the minimum

weighted path length ? [6]

Give the stepwise construction of minimum spanning tree for

the following graph [Fig. 9 (b)] using Kruskals algorithm. [6]

A 10 B
16
12 15
15
G20 C
4
o0 12
D
F " B 10
Fig. 9 )

What is prefix code ? State whether the given set is a prefix

code. Justify :

{000, 001, 01, 10, 11}. [4]
9 ' P.T.O.
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10. (a) Define cutset and fundamental system of cutsets. Find the

fundamental system of cutsets for the given graphs. Refer

(Fig. 10(a) G) ). ] {6}

€

oo Figs 10 (@) @) G

() Find a maxflow in the transport network given in Fig. 10 (b)

in which flows in the unoriented edges can be in either

direction. . " (6]
4 2
2
AR 3 s
4 2 2
a
5 3 2 3 2
2 4
" Fig. 10 ®)

(¢) Define Ordered tree and Binary tree giving suitable examples. [4]

.t
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What is a monoid ? Show that the Algebraic system (A, +) is

a monoid; where A is set of integers and + is a binary operation

. giving addition of two integers. _ 161

What is a Ring ? Show that the Algebraic system (A, +, .) is
a ring; where A is the set of integers and + and . are two
binary operations giving addition and multiplication of two integers

respectively. {61
Explain Homomorphism and Normal Subgroups. i4] )
Or

Define group. Show that <Z, *> is a group, where Z is set
of all integers that are divisible by 2 and * is a binary operation

giving multiplication of 2 integers. [6]

Prove that (C, +, .) is a field with respect to ‘+’ and ‘.’ operations
of two complex numbers; where C is a set of all complex

numbers. {61

Find the minimum distance of an encoding function ¢ : B2 - B®

given as :
e(2, 5) e (00) = 00000

e(01) = 10011

e (10) = 01110
e(11) = 11111 ‘ [4]
11 i
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