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GUJARAT TECHNOLOGICAL UNIVERSITY
BE - SEMESTER-IV (NEW) EXAMINATION - WINTER 2023

Subject Code:3140708 Date: 06-02-2024
Subject Name: Discrete Mathematics
Time: 10:30 AM TO 01:00 PM Total Marks:70

Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Simple and non-programmable scientific calculators are allowed.
Marks

Q.1 (a) A function f:R* — R is defined by f(x) = x? — 8. Check whether f is 03
one-one and onto.

(b) Determine the relation || (parallel) on the set L of lines in the plane are 04
reflexive, symmetric, anti-symmetric, transitive, irreflexive.
1
©) (i) Show that the functions f(x) = x3and g(x) = x3 forx € Rare 03

inverses of one another.

(if) Check whether the following graphs are isomorphic. 04
Us Uy
Ug U3
(3 Vg
(@)
Q.2 (a) Identify the statement (pAg) A = (pV q) is tautology or contradiction. 03

(b) (i) Show that in a group (G,*), forany a,b € G if (a * b)?> = a®? = b*then 04
(G,*) must be abelian.
(i) If (G,*) be a group then for any two elements a and b of (G,*), prove
that (a*b)™ 1 = b71x a1

(c) Use atruth table to determine whether the following argument form is 07
valid.
p—4q
q-or
p -7
OR
(c) Express the following using predicate, quantifier and logical connectives. 07

Also verify the validity of the consequence.
(i) Every computer science major takes discrete mathematics. Natasha is
taking discrete mathematics. Therefore, Natasha is a computer science
major.
(if) All parrots like fruit. My pet bird is not a parrot. Therefore, my pet bird
does not like fruit.
Q.3 (a) Show that (Zz,%g) is cyclic group, where Z: = Zs\{0}. 03



(b)

(©)

Q3 (a)

(b)

(©)

Q4 (a)

(b)

(©)

Q.4 (a)

(b)

(©)

Q5 (a)

Given A = {x: xisanintegerand1 < x < 5},
B = {3,4517}andC = {1,2,3,...},findAnB, AUB,ANBNC
and AU C.

(i) Show that every subgroup of a cyclic group is normal

(ii) The subset H = {0,2} is a subgroup of (Z,, +,). Find all left and right
cosets of H in (Z4, +,). Is H a normal subgroup?

OR
Define f:(NxN,*) » (Q,x) by f(ab) = %. Show that f is a
homomorphism.

In a class of 50 students, 12 enrolled for both Mathematics and Science, 32
enrolled for Science. If the students of the class enrolled for at least one of
the two subjects, then how many students enrolled for only Mathematics but
not Science?

Consider the ring Z;, = {0, 1, 2, ...,9} of integers modulo 10.

(@) Find the units of Z,.

(b) Find —3,—8 and 371

(c) Let f (x) = 2x? + 4x + 4. Find the roots of f (x) over Z,j.

LetX ={1,2,3,4} andR = {{x,y)/ x > y}. Draw the graph of R and
also give its matrix.

Find out maximal compatibility blocks of following simplified graph of
digraph and write its relation matrix.
1

o
]

4
Prove that (S5, D) is a Boolean algebra.

OR
Define equivalence relation. Let X = {1, 2, 3,4,5},
R = {(x,y)/ x is divisible by y}. Check whether the relation an
equivalence relation?

Let A ={a,b,c,d} and p(A) its power set. Let € be the inclusion relation
on the elements of p(A). Draw the Hasse diagram of (p(A), S).

Solve
a, =11a,_4 —39a,_, + 45a,_3,a9 = 5,a; = 11,a, = 25.

A tree T has 3 vertices of degree 4, 3 vertices of degree 3. Find the number
of pendant vertices in tree T.
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(b) Find reachable set of each node of the given digraph. Also find
d(Vl,V3),d(V3,V1).

(c) Define Strong, unilateral, week component. Also Find strong, unilateral,
week component from the given digraph.

V Vi Vs

1"1-3

OR
Q.5 (a) Define null graph, centre of a graph and complete graph.
(b) Find the path matrix using adjacency matrix of the following graph.
( b

-
t’.f i

(c) Define tree. In which order does a pre-order, in-order and post-order

traversal visit the vertices of the ordered rooted tree shown in figure?
a

F 1




