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Discrete Mathematics
Paper - MT-01

Time : 3 Hours ] [ Max. Marks :- 67

Note:

fAder :

Note:

ﬁi@T :

The question paper is divided into three sections A, B and C. Use of
non-programmable scientific calculator is allowed in this paper.
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Section - A T7xX1=17
(Very Short Answer Type Questions)
Section ‘A’ contain seven (07) Very Short Answer Type Questions.
Examinees have a attempt all questions. Each question is of 01
mark and maximum word limit may be thirty words.
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1) (i) Define empty set with example.

31Rerd AT 1 URHTIT BT g IAHT ISTER QI

(i1) Define Binary relation.

f& st Hay ol Ry Hifvul

(i11)) Define Cyclic Sub group.
IehT IUE Pl IRATT BT

(iv) In how many ways can 5 persons stand in a line?

5 fad fhdl AR # fhdw TR A WS & Fhd 8 7

(v) Define string.

SR o gy HifTu)

(vi) Define underlying graph.
31:3f YT I YRHATRT HIRAT|

(vii) Define complete binary tree.

oof %R gar @ oReIf BT

Section - B 4xX8=32

(Short Answer Type Questions)
Note: Section ‘B’ contain Eight Short Answer Type Questions.
Examinees will have to answer any four (04) questions. Each

question is of 08 marks. Examinees have to delimit each answer
in maximum 200 words.
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2)

3)

4)
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Prove that dual of poset is also poset.

g HIT 5 9e @1 oot off ok g g

If G is a set of ordered pairs (a, b) of real numbers a and b and a
binary operation * defined on G such that

(a,b) * (¢, d)= (ac, bc + d)

then prove that (G, *) is a group.

I G arafded TN o, b & HET M (g, b) BT TITHT @
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(a,b) * (¢, d)= (ac, bc + d)
Rig IR b (G, *) T &

Write a short note on finite state automata.

aRRferd sravee amemer W) G feugof forau)
Write disjunctive normal form of function.

£ G gy 30 = [+ (e + ) [+ (b )]

WO (xy, 53 3) = [+ (- xb) | Loy + (b )]

PT TSI TG ®9 foTRau|
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Solve linear reoccurrence relation
IRgp S:NIQI% TS Pl gl 6 :_rIQ:

a.—6a,_+9a,_,=("+1)3",r>7

Prove that any edge‘e’ in graph G is cut edge If and only if edge e is

not include in any cycle of G.

Rag HITT 5 I G H P DR ¢ TP PIc BN gdl & I
DI TS e, G H IURT fopedt off Teh & faem= 81 &l

If G is a connected planer graph with n vertices, e edges and r fields

then prove thatn—e +1=2.

Ife G U Trag A9 ITh g, Rrad n ofif, e PN g r &7 8
aﬁrﬁlﬁfﬁﬁﬁﬁﬁn—eJrr:Z.

Explain regular languages and regular expressions.

Fraferg wreT g FrRaferd @iste o GHeTy|

Section - C 2X14=28
(Long Answer Type Questions)

Note: Section ‘C’ contain 4 Long Answer Type Questions. Examinees

will have to answer any two (02) questions. Each question is of
14 marks. Examinees have to delimit each answer in maximum
500 words.
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10) Prove that binary relation ‘<’ is partial order relation on Boolean
algebra <B, +,.,",0%, 1>
g T gefta dsmlEa (B, +,-,,0°,1) # foanmant wwry
< iR S A g

11) Draw a graph which is
(1) Neither Euler graph nor Hamiltonian graph.
(i1) Euler graph but not Hamiltonian graph.
(ii1)) Hamiltonian graph but not Euler graph.
(iv) Both Euler graph and Hamiltonian graph.
U AT T ARG DI S
(i) ¥ 3R % g AR 7 8 efiicei~ T aTH|
(i) MR U g W ¢ AT I gl
(iii) BT ITh g WY MR I T8l
(iv) TR % g i~ IT% I &l

12) (i) Two dice are thrown together find the probability that number

on first dice is less than or equal to number on second dice.

T U Th A1 theb STId &1 T2 IY TR fecfiT T &b a_TeR
JTYT IHAY HH 3ich 3T T TIRIhAT ST HIfSTU|

(1i1) Find numeric function corresponding to generating function.

1
G)=—""""
10 — 7x + x°
S D BT G(x) = ;2 P A AEATD Bl S
S| 10— 7x+ x
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13) (i) Prove that height of a binary tree with n vertices is between
[logy(n+1)— 1] and n; !
integer greater than or equal to m.

g IR & n ofief R fGer g & S &7 | A
[logy(n+ 1)— 1] TAT 1B A arferep ”;1 gl 81 1|l
[m] = Tl > m.

(i1) For sets A, B and C. Prove that
TR A, B T C & forg fig dIRI
ANBUC)= (ANB)U(ANC)

where [m | is defined as minimum
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