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K -238
B.Sc. (Part-111) Examination, 2022
( Old Course)

MATHEMATICS

( Discrete Mathematics )

| Paper : Third (Optional) |

Time Allowed : Three Hours
Maximum Marks : 50

Minimum Passing Marks : 17

Note : All questions are compulsory. Answer any two parts

from each question / unit. All questions carry equal

marks.
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(a)

(b)

(c)

UNIT-1/55E-1

Prove by method of Mathematical Induction
that :

2R +20=2"1_]
for all non-negative integers n.
g e Ol | e Fitoe 6 :
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Define language and explain all types of

grammars.
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Define mutually exclusive events, If £ is an
event and E its complementary event then
show that :

P(E)+P(E) =1
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(b)
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P(E)+P(E)=1
UNIT-1 / §58-11

Explain the Pigeonhole principle with an

example.

T Fe e (oM 2w ) # ges
T FHAETI

If a graph G=(V, E) is defined by :
Vo= v, vy, v, ),

E = 10705, (v, 05), (v, v3). (v, v,
(Vv ). (V35 ). (v, v ) 3

V=5 |E|=7

then find the adjacency matrix and incidence

matrix of the graph G.
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T A6 G=(V, F) B gan & frad
Vo= {v,,v,, 5,0,V )
E = {(vi, v, ). (v, ), (v, 13). (v, 0)),

(V3w ) (v, v, (Vs V)

[V|=5 |E|=7
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(c)  Prove that : A tree with n vertices has (n-1)
edges.
fFs FIfT - n T 9T o £ (n-1) R T@ar
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UNIT-111 / S5-111

(a)  Write "Algorithm of Bubble Sort" with an
example.
“Fa | TEIeA” B IS Hied

(b)  Using generating functions, evaluate the sum
of the series.
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(c)
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For numeric functions @ and b find

c=ax*bh,

a=3 rz0

where : b=2 r>0

and write the value of ¢

TS Tl a A bd BT c=gxp T4
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.a=3 r=0
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UNIT-1V / §-1V

Solve the following difference equation :

[P.T.O.]
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(b)

(c)

a,—4a,_, +4a, ,=(r+1)2"
frfeiEa SiaT G H B Fie ¢
a —4a_,+4a, ,=(r+1)2"

Solve by the method of generating functions

the recurrence relation :

:
a—2g. ,+a. ,==2,rz=z2

with the boundary conditions

a,=2 and q, =1

SE FAd [y a3 e g & e
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a,-2a,_ +a,,= %2’, r>2

fed m o afoey #
a,=2 AR aq =1

Show that the set of fourth roots of unity is an

abelian group with respect to multiplicaiton.

-238/1000 (6)



