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CS/IT-302 (CBGS)
B.Tech., IIT Semester
Examination, May 201 9

Choice Based Grading System (CBGS)

Discrete Structures

. | Time : Three Hours
- Maximum Marks : 70

Note: 1) Attempt any five questions.
for=gl aTar TeAl 1 gef DI
ii) All questions carry equal marks.
ft et & FH 37 B
iii) In case of any doubt or dispute the English version-
question should be treated as final.

fored) oY U b g 3rrar faare it [RURT & 3wsh v
b T Pl 3T HIHLSTRAT |

1. a) Prove that int€rsection of sets is distributive w.r.t. union

of sets. 7
AT BT 1 AT B SexATIH I FY & 999 H oD
gl

AN(BUC)=(ANB)U(ANC) | _
b) Show that the set Q of rational numbers is countable. 7

fexamy 135 ehwTa eeanatt @1 Q We AT Bl
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2. a) A briefly explain the application of Pigeon Hole principle

using an example. 7
o TR 1 S s o Bt R ST
SEERIISEEIEY
b) Prove by mathematical induction. 7

Tforcfier RT3 AT DR
1+4+7+..+Bn-2)=2nGn=1) .

3. a) Prove that the propositions is a tautology. 7
AT BRY b T tautology gl |

(pv~qg)A(~pVv~giNg

b) Obtain the principle Disjunctive normal form of the
following formula. 7

FrforRed g3l ot fsasTaica AHa o Rigia Femferul

~(pv @) (pAg)

4. a) Differentiate between homomorphism and isomorphism
of groups with an example. 7.

Tep SETERYT B AT TR P BRI (homomoﬁ)hism)
3R FAFRHET (isomorphism) 3 e 3 foregar e fepfoT

b) Write an algorithm to find the shortest path in a weighted

graph. 7
Weighted graph T gy urey (shortest path) fprem &
forr vemfvew foiRau
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Find the shortest path from a to z in the following g}raph,
where numbers associated with the edges are the weights.

S I H 9lidexe U1 (shortest path) Fa@Tfer ¢ 9 z T &
Eﬁﬁﬁ, FIETW (edges)ﬁﬂg'ﬂ'@ FNE %l

b 7 d
| 3
a 2 D 3 %
4 6
c 1 e

Draw Hasse diagram for the “less than or equal to” relation
onsetA=1{0,2,5,10, 11, 15. 7

“less than or equal to” Retera ford %QT NCIEE] (Hasse
diagram) ¥18T A= { 0,2,5,10, 11, 15 ).
LetA={a,b,c,d}andP(A) its power set. Draw Hasse
diagram of (P(A), C) 7
AT f5 A={ a,bye,d} 3R P(A) 39&T TR 2 2, &)
(P(A), C) T 21 ¥ (Hasse diagram) S913T]
Determine theparticular solution of the recurrence
relation a,+5a,_, +6a,_, =3r*. 7
Ry ﬁ'ﬁ%ﬁ (recurrence relation) &1 fa91Y Tome= RufRa
DHRY|

a,+3a, 1+ 6a, 5 = 3r2.

Explain briefly: 7
SEREREEI Y
i)  Isomorphic graph
Mt mh
ii) Euler graph
Euler a1
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b) Whatis graph coloring? Define chromatic number. Give
any one example to explain your answer. 7

% &R (graph coloring) FIT 27 PHIfch T
(chromatic number) < FHSITEU| 310 IR G| Wlef G
IRRESHESURHEDE

8. Write short notes on: 14
a) Hassediagram
b) Lattices
¢) Binomial theorem

<ferg fecafor forRed|
31) & N

g) e

g) AT 2RA
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