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B.Tech 4th Seﬁiester Exam., 2015

DISCRETE MATHi MATICAL STRUCTURE
AND GRAPH THEORY

Time © 3 ho K Full Marks : 70

Instructions :

(i) The marks are ..dicited mn the right-hand margin.
fii} There are NINE questions in this paper.

(it} Attempt FIVE questions in all.

frr’ "_‘Lfc *“Luh No, I 5 Luiiﬁ?«;.;u,.yrm

— -me-

1. Choose the correct option (any seven) : 2x7=14

(a) The set of all real numbers under the
usual multiplication operation is not a

group since

(ij multiplication is " not a binary
operation

(i) multiplication is not associative

(i) identity element does not exist

:y/ zero has no inverse
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(b}

(c)

If R=1{1,2), (2 3, (3, -

Sl be a relation

defined on A ={§ 2, 31, then R.R is

(i
(it)
(iii)

R 1itself
{1 2), (L 3), (3, 3)}
.

i, 3), 2 3), (3, 3)}

(v) {2 1), (L 3), (2, 3)}

Pick out the correct statement(s) :

(1)

(i)

(iii)

{iv)

The set of all-2 x2 matrices with
rational entries (with the usual
operations of matrix addition md

maltrix muftlphcatlc-n} 1S a rng .
which has no nontrivial ldﬂﬂlb.

Let R=CI0, 1] be considered as a
ring with the usual operations of
pointwise addition and pointwise
multiplication and let
I={f:[0,1]=RIf(1/2=

Then I is a maximal ideal.

Let R be a commutative ring and let
P be a prime ideal of R. Then R/ Pis
an integral domain.

None of the above is correct
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3 ( 4.)

iy How many functions are there from a
set with three elements to a set with two
elements?

(d)  Let f and ¢ be'the functions defined by
() =2x13 and glx) Sx+2. Then the

composition of / and ¢ 15

(i) 6x 16 r’}f 6
(i) 5x+5 (i) 8
[J’H?‘ DX ) -

(tv) Tx+5

() Which one of the following is correct for

(e) Among 200 people, 150 either swim or )
any simple connected undirected graph

jog or both. If 85 swim and 60 swim and
jog, then how many people jog?
(1) 125

with more than 2 vertices?

{ No two vertices have the same

degree
iy} 225 . )
- fii) At least two vertices-have-the-same
i) 85 degr
‘ egree
fiv) 25 _ (it} At least three vertices have the

same degree

{fi If a graph is a tree, then |
(i it has 2 spanning trees

i} it has only 1 spanning tree () In an unweighted, undirected connected
graph, the shortest path from a node S
to every other node is computed most
efficiently, in terms of time complexity,

fiv) All vertices have the same degree

(i) it has 4 spanning trees
(iv) it has 5 spanning trees

(g} The relation R on the set of all integers, b‘?
where (x, y)€ R if and only if xy =1 is () Dijkstra’s algorithm starting from S
(i) anti-symmetric 1 (i) Warshall’s algorithm
(i) transitive ' () performing a DFS starting from S
(iiij symmetric (i) performing a BFS starting from S

fiv) both transitive and symmetric

AK15—940/550


C69
Rectangle

C69
Rectangle

C69
Rectangle

C69
Rectangle

C69
Rectangle

C69
Rectangle


[ 6 )

2. Define set. Let X be the universal set ang 6. Define commutative ring, Consider the st x
Sc X, Tc X. Then prove that its power sel (X)« [A« Xi in the set n.f- Ll]
e} C{SU T) = €SN °T subsets ﬂli X fl"lhﬂw ot the power set is a
commutative ring under the following two
(b} (&,ﬂ T)y=°Su °T operations A + f3 = (A - ) (B ~ A), where U is
2+12 set union and - is set difference, and

AB=AnB. 4+10

3. f(a) Define relations and functmn What is
' Bquwalﬁnce relation? i-':~":,-/Pr'r:|w: that (a) the maximum number of nodes
N on level i of a binary tree is 2', 1 20 and
(b) the maximum numbér of nodes in a
binary tree of height h is 2" -1, h 2 1. 747

(b] Let A be the set of all people in India. If
X, Y€ A, then let us say that (x, y) e R if
x and y have the same surname
(1.e., last name). Then prove that R is an

equivalence relation. 8+6 8. "Define " WAls, Paths and Gircuits:related. to

a graph. Write down all possible {a) paths
from vy to vg, (b} circuits of G and (¢ trails of
length three in G from v, to vg of the graph
shown in the figure below : 6+8

4. Define group, Abehan group and groupoid.
Also define compomtwh--of “functions. Let: .
f'R—{xeR:x20} be given by

flx) = x4 + X3 +6 and g:(xe R: x20)—= R be
given by g(x) = Vx—4. Then find (g f){x) and

(feg. T 6+8

5. f(a) Suppose HandKX are normal subgroups
of G with Hn K ={1}. Show that xy = yx G .
for all xe H and ye K. Let Je R be an

€137

-

ideal.

fb) The radical JI={reR|r ne L ne N}.
Show that /I is an ideal. 74T
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(7}

Show that if a and b are the only two odd
degree vertices of a graph G, then a and b are
connected in G. vae_ that a connected
graph G remains connected after removing
an edge e from G if and only if E Jie in some
circuit in G. T+7

-k ok ok
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