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EXAMINATION Nov/Dec 2019
Discrete Mathematical Structures
[Duration : Three Hours] [Total Marks : 100]

Instructions: 1) Attempt any five questions at least one from each Module
*2) Assume suitable data, if necessary.

MODULE-I

Q.1 a) Let N be a set of natural numbers. In N x N show that the relation R defined by (a,b ) R (c, d) if
and only if ad=bc is an equivalence relation .

=)

b) Let Z be the set of integers and ‘n’ be a fixed positive integer. Let R be a relation on Z defined 8
by: for x,y € Z, xRy if and only if x = y(modn). Show that R is an equivalence relation on Z.
Express Z as a disjoint union of distinct equivalence classes of R.

¢) Show that the function f: (R = -z—) v b -;-) given by f(x) = % is injective on its domain 6
(R — %) Further assuming that f is surjective, compute f~! in terms of y .
Q.2 a) If we select 10 points in the interior of an equilateral triangle of side 1, show that there must 6
be atleast 2 points whose distance apart is less than 1/3.
b) Draw the Hasse diagram representing the partial ordering R on the set S when 8
S$=1{1,2,3,4,68,12,15,20} and R §defined by a R b iff ‘a” divides ‘b’
i) Find the greatest and the least element (if they exist )
i) Find the maximal and the minimal elements
iii) Find the least upper bound and the greatest lower bound of A={2.3.4}
¢) How many positive integers not exceeding 2000 are divisible by 7 or 13? 6
MODULE - 11
Q.3 , @) Let (A4,*) be a semigroup . Show that a,b,c in A, .

ifaxc=cxa andb*c=cx*b,then (a*b)*c =c*(axb).lustify every step of
your answer.

b) G={1.5,7.11,13,17} under multiplication modulo 18. Construct the multiplication table of G §
.Find 571,771,177, Is G cyclic? Justify your answer.

¢) Prove that'if H and K are subgroups of a group G, the H U K is a subgroup of G ifand only 8
ifHCS Kor KCH.
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Every monoid is a group prove or disprove. 2
Show that the vector (2,-5, 3) is not a subspace of R* generated by the vectors (1,-3.2) . 6
(2,-4.-1), (1,-5,7)

P.T. if 2 vectors are linearly dependent one of them is a scalar multiple of the other. 6
Let T be litear transformation of R3defines by 8

T(a,b,c) = (3a,a—b,2a+b—c); Va,b,c € R3.S.T. T isinvertible
MODULE - 11T
Using method of mathematical Induction , Prove that 6

n(n—=1)
T+2+3 40 +n= ——

Let A = {0,1} . Find a recurrence relation for a,,, the number of strings of length n in A, the 6
set of infite sequences of elements of A that do not contain 111.

Find the total solution of the following recurrence relations: 8
an, — 4‘an_1 + 4an_2 =3n+ 20

Without using truth table, show that the following statement is a tautology. 6
[ V@ A= (=p A(=g V)]V (=p A=q)V (mp A-T)

convert the following Boolean function in its disjunctive normal form 8
fx,y,z2)=F+y2).X+y+2).(x+y+2)

In the Boolean Algerbra(B,+,,( ', 0,1). Prove that 6
i) (a+b) =a:b
ii) (a-b) =a +b

MODULE -1V
Define 6
i) Path
ii) Walk

iil) Circuit
If G is a connected graph with every vertex of even degree. Prove that, G is Eulerian graph. 6

Write down the Fleury’s algorithm for constructing Euler circuit. Hence find the Euler 8
Circuit for the following graph.
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Q.8 a) Prove that a connected graph with n vertices is a tree if and only if it has n-1 edges. 7
b) Write down any three equivalent definition of a tree. 3

¢) Find the minimum spanning tree for the following weighted graph. State which algorithm 10
you used and draw diagrams to show the steps and the resultant minimum spanning tree.
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