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CS/CT/CO/CI/TT-302-CBGS
B.Tech., III Semester

Examination, December 2020

Choice Based Grading System (CBGS)

Discrete Structures
Time : Three Hours
Maximum Marks.: 70
Note: 1) Attempt any five questions.
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1) All questions carry equal marks.

Y el o I 37 g
111) Draw neat sketch, if required.

afe 3MaeTed B I8l <. e §Tsv|

1v) In case ofcany doubt or dispute the English version
questiotishould betreated as final.
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1. a) Provethatevery subgroup of a cyclic group is cyclic. 7
Rig SR b b U T TAeh Iua Fhig gl g

3n+1 _1

b) Using mathematical induction show that Z 3= 5

r=0

3n+1 _ 1
2

e Rer BT T e R R D3 =
r=0
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2. a) Let A={2,3,6,12, 24,36} and relation < be such that

‘x<y’if x divides y. Draw Hasse Diagram and find
minimal and maximal elements. 7

ale A={2,3,6,12,24,36} 3R < FFHY ‘x <y’ YPR
Al x, y ¥ I 8T Hasse 3TN SR ST —IATH T
SIfIHeH Jaud Pl A1 IR

b) Show that ‘[ isirrational’. 7
Rig o 5 2 T A Fw= gl

3. a) Without constructing the truth tables, obtain the principle
disjunctive normal formof : (~ P > R)A(Q <>P). 7
fSFT g1 oot o, iR fessifaed e i &l uTe
I (~P—>R)A(Q > P)

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

7
g T 1% Bl & T | HH A PHH < AT apr TRt
o7 BT 3T9RTeh & T fie oTNTT ohT &F W ohH ST 3ToTTal!

ST 3ERD Bl
4. a) _Examine weather the following pairs of graphs G, and G,
given in figures are isomorphic or not. 7
fd RIar gu G, 3R G, &1 uRemr = fb a8 Fg
SR e ¢ 31YaT e |
A D a d
H G e g
E° F £ h
B C b c
G, G,
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b) Prove that the maximum number of edges in a simple
disconnected graph G with ‘n’ vertices and ‘k” components

—k)(n—k+1
1S : (n )(; ) 7
Rig o fob RvaeT fSemiace gu ‘G M n” @M o °k’
I Bl IAH IhaH DRI T FAT BRI
(n—k)(n—k+1)
2
5. a) Show that in a connected planner linear graph with 6

vertices and 12 edges, each of the regions is bounded by
3 edges. 7

g o b Uep Prides TR iR U1 R ©: (6)
DI dUT IRE (12) DR 8, VAT U A5+ 3 PRI A forr/

T 3T 21T
b) Using induction principle, prove that n’ + 2n is divisible
by 3. 7

STeM RIgied o1 IR IR Rig R P 1’ +2n &1 3
J AT AT ST FepaT B

6. a) Inadistributive complemented lattice. Show that the
following are equivalent. 7

O\ O\

U fSRCIgCd e cifcd H FrfeiRad Pl A
Pl |
1) wa<b
i) aab=0
i) gvb=1
V) b<a
b) Show thatevery chain is modular. 7

g o o ISP %Il Ao Bl &l
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7. a) IfGisaself complementary graph, then prove that G has

n=0 (or) 1 (mod 4) vertices. 7
I G Toh Heth FHRD ITh & dl RIg e fh Gl ;=0
(or) 1 (mod 4) afeRIST 8|

b) Find the number of integers between 1 and 250 that are
divisible by any of the integers 2, 3, 5 and 7. 7
1 9250 & 97 2,3,5 T 7 QUitepi & fawiira g arel
qUITehT bl TRET ST v |

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

is again a subgroup of G. 7
Ryg @ 36 0 G & 3 Fagd T ScATIT Hi g0 G Pl T
S & &l

b) Do as directed : 7

1) State the pigeonhole prineiple.
ii) Draw the complete graph K
111) Prove thatidentity element in a group is unique.

& TR JRTAR P~

i) \CTRIeT Rigrd o1 auie o

i) K319 ol guid: SR

iii) Rig e 5 gu # & u® 3zt Tete aifgd™
SINIC
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