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J-114
B.A. (Part-III) Examination, 2021
MATHEMATICS
(Optional)
Paper - llI
(Discrete Mathematics)
Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 17
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Note : Attempt all the five questions. Attempt any two
parts from each unit. All questions carry equal
marks.
UNIT-1/ 3o13-1
Q. 1. (a) How many numbers from 1 to 100 are not
divisible by 2, 3 and 5 ?
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(b) Prove that :
)
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(c) Show that if seven numbers from 1 to 12 are

chosen, then two of them will add upto 13.
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$o1s-1I / UNIT-II
Q. 2. (a) If Nis the set of natural numbers, then what
is the domain of the relation

R={(x,y):x+y =7}, where x,y eN
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(b)

(c)

(3)
afc N, Wipd sl & T € a aae

R={(xy):x+y=7}, & uid @1 & 3Tl X, y
€ N.

Show that the maximum degree of any vertex
in a simple graph with n vertices is (n — 1).
feamsd f5 n fargat & oo o & R fag
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Define the following with a graph :

(i) Graph

(i)  Subgraph

(iii) Path

(iv) Circuit

U6 3o & g foiad & aRefva ax
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(b)

(c)

(4)
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gBis-1II1 / UNIT-III
State and prove Kleene's theorem.
T & g fafee vd frg Hifwel
Show that L = {0" 11 | i > j} is not a finite state
language.
e f6 L = {01 11 | i > j} uRfda srawem wmr
Tl 2
Draw the state diagram for the finite state

machine with the state table given below :
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Q. 4.
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(3)

State f input g output
0 1 0 1
So S, | S5 1 0
S, S; | S, 1 1
S, S; | S, 0 1
S; S, | Sy 0 0
S, S; | S, 0 0

gBrR-IV / UNIT-IV

(a) Solve by the method of generating functions

recurrence relation :

a —2a_,=2(r-1)

e B fofr § R WY a, - 2a, 4 =

2(r — 1) @ &7 Do
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(b) Solve the difference equation :
6a, —7a,_, —20a_, = 3r2—2r+ 8
3R IR :
6a, — 7a,_, —20a_, = 3r2—2r+ 8
B & Do

(c) Define recurrence relation with example.
IRER T8 B &R0 Fied FHABe|

gBiR-V / UNIT-V
Q. 5. (a) Explain absorption law for Boolean algebra.
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(7)

(b) Change the function x'yz+ xyz + x'yz' + xyz'
into disjunctive normal form of two variables.
BH X'yz + XyzZ + X'yZ' + Xyz' O TASHR- T+
T # Farml

(c) Show that every chain is a lattice.
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