MT-01
December — Examination 2022

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)
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Define Inverse function.

yfqem we & aRefa sifee |

Define an Abelian group.

STl T8 I IRWIfa wifSg |

Define Languages.

e k1 gRenfaa S

Define a complete graph with an example.
o I Y SeTeR W wRenfa Fif
Define a planar graph with an example.
HHAAE T h! SSEL0 Hfed RIS hifer |
Define a rooted tree.

A & ! R wIfST

(vii) Define isolate vertex in digraph.

fewe ok # fagea wiid @1 gRenfa it
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Section-B 4x5=20 4. How many ways are there to seat 10 boys and

(Short Answer Type Questions) 10 girls arround a circular table if no two boys or

Note .— Answer any four questions. Each answer should not girls sit together.

exceed 200 words. Each question carries 5 marks.

10 dies ol 10 ASHAT Hl TH JAHR TS & IR

QUg—a N
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(T 3T U9) . .
0 H‘g TSh I TSihdl WY &l o8 Tehd |
o .- =l 9 g3l & S ST 8T STUH Sl
sferan 200 v § U ST TEOE T 5. In a Boolean algebra < B, +, -, ’ >, prove that :
5 3% H B d+b=1<a+b=0b VabeB
2. Let (L, <) be a bounded distributive lattice. If fret gofa s < B, +, -, > # fag @i
element ¢ € L. has a complement, then prove that 5
it 1S unique. .
Tl (L, <) T 9Reg SeAds Soes §l Afg s1aad drb=loatb=b VabeB
ac L = 9 foemm ®, @ fag wifw fe a7 afgd= 6. Draw the switching circuits for the following
el Boolean functions :

3. Prove that Z, = {0, 1, 2, 3} is an Abelian group [(y2) + (-2)] + (x.y .2)

= oo wer & fau fa=m 9iay Eifag .

for addition modulo +,.

fas =wifse f& Z, = {0, 1, 2, 3} A Higgell +,
fau et T ¥ [x(r2) + ('-2)] + (x.)'.2)
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7. Let a and b are numeric function, where :

2" +1, 0<r<3
a =
2" +3, r>4

b~ 37+2, 0<r<2
"o3r-1,  r>3

then find a + 4 and ab.

UM ¢ q91 b G&HF Fed §, SE

2" +1, 0<r<3
a,. = 5
2" +3, r>4

b~ 37+2, 0<r<2
" 3r—1, r>

TS g + b A a-b TE BT
8. Prove that Kj 3 is not planar graph.
fog FINT & K ; wacia 7 & %

9. Prove that every non-trivial tree contains at least

two pendant vertices.

g wINT fF 7o Ig=0 94 § wA-9-%7 31 et

e B
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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—H
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500 v H wfifd T Y& T 10 37 H T

10. Define an incidence matrix of a directed graph and

find it for the following graph :

fqe W 1 SAaad e aRwWife wifstg qen e

T & fou ff 3@ *iT
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11. Find the shortest path from the vertex a to vertex i
in the following graph :

=1 T | I ¢ | I/ T YAE 99 ¥ SIS

A

d 2 f 3 1

12. Solve the following recurrence relation by the
method of generating function :

app—2a.,+ta =2,r=0
frefafed ggi T=ry o1 SH% wed ot fafy |
A RIS =

ap—2a,,4 ta=2,r=20
13. Find the disjunctive normal form (D.N.F.) of the
Boolean function :
F (X[ %0, X3) = (X1°Xy + X 7X3)(X] + X + X3)
frefafed sefta wed @1 faast gam= §9 A«
HIFST :

F(X],%0,X3) = (X°Xy + X7X3)(X] + X + X3)
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