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Code : 21140

B.Tech 4th Semester Exam., 2018

DISCRETE MATHEMATICAL STRUCTURE
AND GRAPH THEORY

Time : 3 hours Full Marks : 70
Instructions:
(i) The marks are indicated in the right-hand margin.
{ii) There are NINE questions in this paper.
(iii) Attempt FIVE questions in all
fiv) Question No. 1 is compulsory.
1. Choose the correct answer (any seven) :
2xT=14
{a) For any three sets A, B and C, which of
the following statements is wrong?
J' uiBuC)=(AuBInC.
(ii) AuBuC)=Au(BuC)
{it) An(BuC)j=(AnBjulAn Cl__
{iv)] None of the above
(b) Let A and B be two non-empty sets.

Then the set of all ordered pairs (a, b),
where a€ A and be B is called

Mmduct set _

(ij poset

«f¥i) binary set
(iv) None of the above
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{2)

AKUbihar.com

{c) 1fla a)€ R or equivalently aRaq, ¥V a€ A,
then a relation R on a set A is called

() equivalent

Mneﬁve

(iti} symmetric

(iv) anti-symmetric

. (d) Let A and B be finite sets with|Al = nand
|B| = m. How many functions are possible
from A to B with A as the domain?

B n

(i) m™
(iii) m
(i m"

(e} For the functions f and

g defined by

f=x and gl¥=x? +1¥xe R, the

value of (g« f) {x) is
M x?+1
(i) x3 +1
M +1
(iv) x> +1
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(3)

A group G is said to be Abelian (or

commutative) if for every
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) For which of the followin

(4)

g does there
exist a graph G <V, E, 9) satisfying the
specified conditions?

(i A tree with 9 vertices and the sum

AKUbihar.com

WO ALYV

woduEeYIqN NV

0o >e N all the vertices is
ofii) a-b=b-a 5 - c;gthe degrees of all the
. ” - - .
- oth fi) and (i) g g fi) A graph with 5 components, 12
(iv) None of the above = = vertices and 7 edges
-] 1] .
morphism, then 5 Z (i) A graph “;tgq Sedcomponcntﬂ. 30
: i homo ’ 2 vertices an ges
{g} IfIG'—)G 15 a . : = = ‘
which of the following it true? i) A graph with 9 vertices, 9 edges
and no cycles
] e)j=¢e
(.[.} /! ' fv} A connected graph with 12 edges, 5
() fle)=¢ vertices and fewer than 8 cycles
fﬁ) fler=1 () The number of simple digraphs with
(iv) fle)>=® V=3 is
) 2°
: llowing does there
(h) For which of the.fﬂ-ﬂ g cified i) 2°
exist a tree satisfying the sp
constraints? ; -; fiii) 27
J;I/K/Tull binary tree with 31 leaves, = c {fiv) 25
each leaf of height 5 E' §' ) 25
(i) A rooted tree of height 3 ".vhere 5 5
every vertex has atmost 3 children 2 5)3(@1 Let fix=ax®+b and g(q=cx? +d,
and there are 41 total vertices where a, b, ¢ and d are constants.
iii) a full binary tree with 11 vertices Determine for which constants a, b, ¢
and height 6 and d the following equation holds :
. - s and
hei
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(8) ( 6)

: i he
Show that the relation (x. | R {a b such e set of integers with t
) (a) Show that th . defined by

50 d
that /’/ composition 0 an i
*h = bis a
x? 4y wa? + b7 acb=q+b+land ab=abras
ring.

is an equivalence relation on the plane = - La e's theorem.
, . te and prove Lagrang
and describe the equivalence classes. 8 g g \/{b/ﬁa e
= = 6. (a) Define a relation R on the set Z of all
3.l 4a] Let (G.*) be a group, where * is usual = = integers as follows :
multiplication operation 0N G ThW g S mRnesm+niseven foralmne Z. Is
show ‘that for any x, y € G followmsl;/ 7 : ® R a partial order relation? Prove or give
equations hold ._,. a counter example. 7
. =1y=1 ,
) (7T = (b} Show that the group (i) {(1, 2, 3, 4),Xs },

(i) () =yl k! fii) {(1, 2, 3,4, 5, 6), X7} is cyclic. 7

ynstmct the truth table for 7. (@} Let A={0,1 23}, R={(x y): x+y=3},
[(pvala(p=rialg—onl—or S={{x y:3/lx+y},

T={(x y): max{x, y) =3
Also show that above statement is a (x 4 . ( y) ‘ H
tautology by developing a series of Compute () ReT, (ii)T o Rand (iii)So S. 7

logical equivalences. 7 . 5 (b} In a group of 70 cars tested by a garage
?_j § in Delhi, 15 had faulty tyres, 20 had
s (@ A=124), B={257] and g g faulty break§ f':md _IE} exceeded the
C={L3, 7), find (AxB) (AxC) 6 2 = ::llc;v:‘able emission limits. Also, 5 cars
o _ " o) ad faulty tyres and brakes, 6 failed
' o 2 , O failed on
(b) Jist the ordered pairs in the relation R = = tyres and emission, 10 failed on brak
" from A={1,234) to B=(234,5), and issi ; o praxes
where (a Y€ R, if and only if— o ‘emlssmnls. and 4 cars were
' anb — unsatisfactory in all three respects. How
j : . many cars had no faults in these three
(i) a+b=5. checks? Draw an appropriate Venn
diagram. 7
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(7)

8. (a) Define the vertex connectivity and edge
connectivity of g graph. Prove that for a
G with n vertices and e edges, vertex
connectivity < edge connectivity <2 e/

(b} Define the adjacency matrix of 2 E"ath'
Find the rank of the regular graph with
n vertices and with degree pl< nj of every
vertex.

7

7

9. Write short notes on any three of the

=~ following :

14

\Wultigaphs
(b) Planar graphs
(c) osets

d) Ring polynomials

* k*
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