MT-01
June — Examination 2024

B.A./B.Sc. (Part I) Examination
MATHEMATICS
(Discrete Mathematics)
Paper : MT-01

Time : 3 Hours | [ Maximum Marks : 47

Note .— The question paper is divided into three Sections
A, B and C. Write answers as per the given
instructions.
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Section—-A 7x1=7
(Very Short Answer Type Questions)

Note .— Answer all questions. As per the nature of the
question delimit your answer in one word, one
sentence or maximum up to 30 words. Each

question carries 1 mark.
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(i)

(iii)

(iv)

(v)

(vi)

HIT | J&® 9T 1 3% o ¢
Define a Power Set.

T 9§ H1 IRV Hife |
Define a Commutative Group.
FHAAHT T hl AR Hifs |
Define Alphabets.

UM I TR i

Define De-Morgan’s Laws.

-9 & | & aRifia wifswl
Define Discrete Numeric function.
fafosa &g wom &1 aftafoa wifsm)
Define Digraphs.

feseurs w1 aRift =S

(vi1) Define planar graphs.
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Section-B 4x5=20

(Short Answer Type Questions)

Note -— Answer any four questions. Each answer should not
exceed 200 words. Each question carries 5 marks.
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2. Prove that the inverse relation of an equivalence

relation on a non-empty set A is also an
equivalence relation on A.

fag wifst f oo == A R & qoaar 99y
1 wfaei| Teg off A W T godal ey e ¥

. Four persons are chosen at random from a group
of 4 men, 3 women and 5 children. Find the
probability that exactly two of them will be
children.

4 %Y, 3 Afgad IR 5 T B TH 98 ¥ 4 A
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. Find product of the following two graph G,

and G, :
frfafea <1 o Gy 91 G, w1 [OHEwA [
AT

1 G, 1 G, 2

. Find the dual of the following planar graph :

frfafea T9acta o6 @1 59 U6 [ SIS

N

. Prove that every non-trivial tree contains at least

two pendant vertices.
fag ®INT fF 7os g= 94 § wA-9-%7 31 et
e e B

. Solve the following recurrence relation :

a, = 4 (ar—l - ar—Z)
frfafea grgfa g & g i

a, = 4 (ar—l o ar—2)
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8. Let :

<B, +, - 7,0, 1>
be a Boolean algebra, then for all elements a € B
prove that :
A a+1=1
(i) a.0=0
HAT ¢

<B, +, 0, 1>
TH el SeroE © a9 9t sEEEl o € B & fau
fig =wifsg
i a+1=1
(i) a.0=0
. Express the following Boolean functions in their
C.N.F :
fxg, %9, x3) = (%1 . %5 . x3) + (x1.%)" .x3)
+ () xp.x3) + (%% .x3)

~

frefafed et wed 1 FaHE T9e €9 § 26

fxy, %9, x3) = (7 . %y . x3) + (7. .x3)

+ (2 xp.23) + ("' .x3)
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Section—C 2x10=20
(Long Answer Type Questions)

Note .— Answer any two questions. You have to delimit
your each answer maximum up to 500 words.

Each question carries 10 marks.
gug—yd
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10. Find the shortest path from the vertex v; to vertex
v in the following weighted graph :
frfefed Wi o § e v | 36y 76 T
o gl F@ SIS
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11. Draw the transition diagram of the following finite
state machine :

Trfafea aRfHa ST 9Ron gi e qRkfba staeen
oI & T A0 oM@ | ST

S g
sJdjo 1 10 0 110
So [S; S, Ss| 0 0 1
Sy [S, S; S¢ | O 1 1
S, [S3 Sy Sg | 1 0 10
S; [Sy S¢ S¢ | O 1 10
Se |Ss S¢ S3 | 1 0 10
Ss[Sy Ss S¢| 0 0 0
Se |S; S, S5 | 1 1 1

12. Let (L, <) be a lattice with 1 and 0 as its upper
and lower bounds then V a € L, prove that :

i) avli=landanl=a

(i) avO=agandan0=0

e St (L, <) % Sl aen e aftery 1 a0 €
T I&® V a € L & fou fag sy .

i) avli=1TdTanl=a
i) av0=agd@&=Man0=0
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13. Determine the numeric function corresponding to
each of the following generating function :

1+x°

(1-x)*
freafafed e ®er & Td &A% Held J1d HIeT

G(x)=

1+%°

G(x) = .
(x) 1—x)?
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