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CS/CT/CO/CI/TT-302-CBGS
B.Tech., I1I Semester
Examination, December 2020
Choice Based Grading System (CBGS)

Discrete Structures

Time : Three Hours
Maximum Marks : 70

Nofte: 1) Attempt any f1ve questions.

fdsmgl uTa U9l <hl gl <hIfT

11) All questions carry equal marks.
AHT U1 b FHIA 31 g

111) Draw neat sketch, 1f required.
IS 319D gl dgl e o g1y

1v) In case of any doubt or dispute the English version
question should be treated as final.
foredl it UepR b Hag 31T faarg bl fRuf J ST AT
b Y ol HfcH AT SR

I. a) Prove that every subgroup of a cyclic group1s cychc. 7

Rig AR 6 ThiT Iu 1 Tdies Suat wshi i &

| | | | 1 i 3H+1 1
b) Using mathematical induction show that Z 3 = N
=l

Tforelier SROT BT AT R I o iy:s” 2_1
r={) |
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2. a) Let A= {2, 3.6,12, 24, 36} and relation < be such that

"x <y 1if x divides y. Draw Hasse Diagram and find
minimal and maximal elements. ]

gl A={2,3,6,12,24,36} 3R < HIHY ‘x <y’ UPR
g dl x, y ¥ HIST gNT| Hasse 3R 1R Fh] ~JAdH Ud
3HfYhTH 3T hl SiTd x|

b) Show that ‘ /2 isirrational’. 7

Rig @ fh /2 Tep uRAT e g

3. a) Without constructing the truth tables, obtain the principle
disjunctive normal formof : (~ P > R)A(Q <> P). 7
RFTT 221 251 SR, RiRiet feaifded =ier wrf o o
PN | (~ P—)R)ﬂ(QH P)

b) Prove thatin a group of six people, atleast three must be
mutual friends or at least three must be mutual stran gera

Rig o b ©: aﬁﬁéﬁﬂﬂgﬁwﬁwﬁqaﬁﬁaﬂw
O T 31Ta9eh g T 9 ATl T o < &hY T 3TSTs!

g1 3T gl
4. a) Examine weather the following pairs of graphs G, and G,
given 1n figures are 1Isomorphic or not. 7

A ™ I G, 3R G, & uRe = 5 I8 T8
ISA Rt & 31UaT gl |
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Prove that the maximum number of edges in a simple
disconnected graph G with ‘n’ vertices and kK’ components

(n—k)(rz—k +l)

1S ; —m— 7/
2

Rrg o fob Rrget feaariacs Id *G* R o’ &iF @1k’

(n—k)(n—k+1)

2
Show that in a connected planner linear graph with 6
vertices and 12 edges, each of the regions 18 bounded by
3 edges. 7

RIg o fh Ueh drides IR Sl R I I ok 8t (6)
P AT IRE (12) DR g, W UAd o4 3 BRI F feRT/
T §31T g

Using induction principle, prove that n” + 2n is divisible
by 3. 7

SIS I BT TRINT b RIg @R b n’ +2n Bl 3
A HIfTT feha ST HehaT &1

In a distributive complemented lattice. Show that the
following are equivalent. 7

Ueh feeIegfcd PpirciiHee offcd H HfetRad bl HHdT
Pl SR |

1) a<b

1) aab =0

m) avb=1

V) b<a

Show that every chain 1s modular. 7
Rie IR i Tl SRaell HiseR aidt &
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7. a) It Gisasell complementary graph, then prove that G has

n=0 (or) 1 (mod 4) vertices. 7
e G Teh Aot 7D ATh g ol Rig X fbh G 4 =0
(or) 1 (mod 4) afeRest gl

b) Find the number of integers between | and 250 that are
divisible by any of the integers 2, 3, S and 7. 7
| | 250 & Heg 2,3, 5 Ud 7 quiten! A fa9ifora g+ arel
qU[ichl <hl AREAT SiTcl x|

8. a) Prove that the intersection of two subgroups of a group G

1S again a subgroup ot G. 7
RYg R fob U G & S YU DT ScRAF Yt JU G T Ueh
SEDCRRAUI

b) Do as directed : 7

1) State the pigeonhole principle.

11) Draw the complete graph K

111) Prove that identity element in a group 18 unique.

e T ST IR N -

i) U8 RIg & 9uie o

i) K, UT% ol guid: s-R

iii) Rig ™ b U A b s 3gsicc! TellHe sffgdia
gIcTl g

e e
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