MT-01
December — Examination 2023

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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If : A =12 3,5 7,11, 13}
and B=1{1,35709, 11}

then find AAB (symmetric difference of sets
A and B).

RI A=1{2 3,5 7,11, 13}

qen B=1{1,35 709 11}

T AAB (W= A 9 B &1 THfAd 3{q) T
HIfT |

Define Monoid.

AHITE ! qRwif sifsw

Define power of language.

TS R &THAT SRl GRYISG hifeTd |
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(iv)

v)

(vi)

(vii)

Note —

Co
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For any element ‘a’ of Boolean algebra
(B, +, o, ', 0, 1) show that a + a = a.
e S (B, +, e, 7, 0, 1) & RS staga
‘a’ﬁmgﬁ'ﬁlﬁaﬁﬁlﬂﬁa+a=al

Define accumulated sum of a numeric

function.
TEAH e % TiEd I sl IR shifea |
Define Pendent Vertex.
Faadt e ol gRWIfeE hifs
Define Binary tree.
fe g9 =1 9Rwfem wifsw)
Section-B 4%x5=20

(Short Answer Type Questions)

Answer any four questions. Each answer should not
exceed 200 words. Each question carries 5 marks.
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. If @, b, ¢ and d are elements of lattice (A, <) such

that a < b, ¢ < d, then show that :

avec<bvd

A a, b, ¢ T d TEH (A, <) F 3TIF TH TFR © &
asb,csdwwﬁﬁaﬁﬁqﬁz

ave<bvd

. How many different words can be made by letters

of word ‘DOGMATIC’ if :

(1) All three vowels O, A and I always remains

together

(i1)) Three vowels O, A and I never remains

together
‘DOGMATIC’ 3= & &’ ¥ foraq f=1 318 I
ST g ©, A
() @ =R O, A, | Ta T T
(i) @ R O, A, I ®ft T 7 T

. Explain finite state automata.

TRfaf stawar Sfiamer &l 9HIRy |
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5. Find simplified form of the following switching

circuit :
= feg=m 9y &1 W 9 Aq@ SIS ¢
dx
dx
— 4y
z
—QXO—Jyo—

6. Solve linear recurrence relations by method of
generating function :

A,y —2a,,+ta=2,r>20

o Pt §9=Y o S % wed o fafy | '
HIST
ap—2a,,4 ta=2,r>20
7. If in a simple graph G of 6 vertices has &
connected components (£ > 1), then prove that
number of edges in G should not be exceed, then

%(ﬂ—k)(ﬂ—k-l—l)_

Ife 6 Ti6f W WA TF G | kTG F2F (k> 1) T,
7w fag = f& G & = =t g

%(n—/e)(n—/eu) A ek & & Rl €
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. Find the shortest path and value of shortest path

between vertices a and 7 in the following weighted

graph. (Vertex a is the origin vertex).

f1 Wi Ik | 3fSt ¢ o /& /e ogaq °rl qen
SIAH HA R WE T RIS (I o g e )

b 4 ¢ 2 g
2| < 2
a T < X 6 4 i
3 1 5
d 2 7 3 h

. Prove that every non-trivial tree has at least two

pendent vertices.
fog #iINT o Ta® o1g=s 94 § wH-9-%4 I ot
NICRICRA

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.

MT-01/8 (6) TC-291



Qg —d (i) If a, b, ¢ are non-negative integers, where

(3" 30T 99A) 2<a<5 3<b<6,4<c<7, then find

fordor .- =l S we & IR SN 3T 319 S R SAfehad number of all solutions of equation
500 vissi # R i) g WA 10 37 6 %) a+b+c=17

10. For any sets A, B and C prove that : A g, b, ¢ THMHF (non-negative) IONMF %,

() AUB UC=AUBUQOQ e 2<a<53<b<6,4<c<7, T FHF

fodt a==adl A, B aan C & fow fag =ifse fw . 13.(1) Prove that every simple planar graph has at
Q) AuB UC=AuU@BuUOQO least one vertex of degree 5 or less than 5.
(i) AU(BNC)=(AUB)n(AUDOQ fog =it f& v W@ S9aea % |

11.(1) Prove that the set G of m x n matrices whose FAHFH TE A FFA S Ao 5 F

elements are complex numbers is the Abelian Bt 2
group for the operation of addition of (1)) Write incidence matrix of given non-directed
matrices. graph :
%W%anW,WWW% feu T sAfese wrw w1 eaaA ey fafew
& €, 1 =g G TR & An &t dieear .
% fau el w9 ) V) e, Vs - ,
> 3

(i1) Explain type three grammar. s

qa YR o AR hl HHAR | e | les . e by
) 4
12.(1) Prove that there cannot be exactly three
unequal elements in any Boolean algebra. . el
. v, 5 v

fiag wifow fF et acfa emim & gt ! i Vs
A ST sreE T @ whd € G
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