MT-01
December - Examination 2025

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.
Qus— 31’

(erfer TrgsT )
fder — ot gedl & SR SIRTY | 3T 30 ITR BT URAIIR U ¥eq, U a1 AT 3Afdehad
30 real # aRWAMAT ST | U I3 1 3 &1 © |

1. (i)  Define universal set.

ATAEd AT I IRETNT I |

(i1)) Define composite function.

HYFT oA BT IR I |
(iii) Define combinations.

Fa BT aRAIRT IR |
(iv) Define order of a group.

S Y P FT AR ER |
(v) Define complementary graph.

Wb U6 BT IRART PRI |

(vi) Define Hamiltonian graph.

eI UT% &1 IRV BT |

(vii) Define Language.

99T BT gRATT HIFTY |
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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.
QGus—q'
(cTg STIg Uwe)

fder — 5 IR vl @ IR ARIY | MY U IR BT AfTHIH 200 Teai § GRIAMAT BT |
TP T 5 AP BT T |

2. If A, B, C are any three sets, then prove that :
AXxBNC)=(AxB)N(AxC)
afe A, B, C dF w=d &, a1 g &Iy -
AXxBNC)=(AxB)N(AxQC)

3. Show that a relation R on a non-empty set A is symmetric if and only if R =R,
g PIRTT 5 IR wieag A ©R gRWIRG &15 AW R Tah 99T v grar
2 Ifq @ik waa afe R=R".

4. Let A={1,2,3,6,8, 12,24, 30} be a set and the relation ‘<’ be defined as a < b if
and only if a divides b; a, be A, then draw Hasse’s diagram of the poset (A, <).
AET W= A = {1, 2,3, 6,8, 12, 24,30} W ¥4 ‘< 7 R 9 aRka1ivd
2 a<bIR R Baat IfT a, b BT ARG AT B; a, be A, T TRIT (A, <) FT
29 3T ST HITT |

5. In how many ways can the letters of English alphabet be arranged so that there are
exactly seven letters between a and b?

UG IUHTT & &R BT fhaw YR I fa=ara fhar S Godr 2 & Rl a iR
b & Hg Sp AT IR 8?7

6. If each element of a group (G, -) is such that a’ = e, then prove that G is abelian
group.
I fHdl T (G, -) BT UAS AT a 39 UBR & &b a’=e, AT g D¢ b
G U& 3Nl T8 & |

7. If T is binary tree with n vertices and of height h, then prove that —

h+1<n<2M.1
afe fg== ge7 TH n oY do &1 91 =18 h 2, 99 Rig dIRw —
h+1<n<2M™_]
8. LetG=(V,T,P,S)where V={S, A a,b,c}, T={a, b, c}, S is initial symbol and
P = {S—aS, S—»>bA, A—>bA, A—c}; then find language L(G) of G.
AMT G=(V,T,P,S)S&l V={S, A, a,b,c}, T={a,b,c}, S URMIEH Ucdid & q
P = {S—aS, S—»bA, A—bA, A—c); T G BT HNT L(G) A HITY |

0. Let <B, +, -, ', 0, I> be a Boolean algebra, then for all elements a € B prove that -
(i) a+a=a (il)a.a=a
AT <B, +, -, ", 0, 1> U® i do0Iod &, a9 91 3/agdl a e B &1 foly g
PR —
(i) a+a=a (il)a.a=a
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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.
grs—4'
(& ST )
e — & <yl @& SR ARIY | 3T U IR T 31fddHad 500 W&l # uRAIfa @i |
Ud e 10 3P & & |
10. If f: x>y and g : y—z are one-one onto functions, then show that the composite
function gof : x—z is also one-one onto and (gof ) = flog™.
IfS BT f: x>y AT g1 y—z Thd] MBEH B 7, d g &0 & f iR ¢
BT HARTT BT gof : x—z W Tdhd! AMBIEH & T (gof ) =1 log™
11. If G =(V, E) is a connected graph, then show that G is bipartite if and only if G
contains no odd cycle.

Ife G=(V,E) & 99g U% 7, a9 g a1 & G fgwrel g afe 3R daa afe
G ¥ oS Avm = 8T 21

12. State and prove Euler formula for planar graph.
FATATT TTh & feTY AT G BT HU forgan g BT |
13. Express the following Boolean function in their CNF (Conjunctive Normal Form) -

(1) f(x1,x2) = (X1 +x2) . (xX1' + x2') . X1

(1) f (X1, X2,X3) = (X1 + X2+ X3) . ( X1. X2 + X1' . X3)'

=1 el Wl &1 AR TEHRI WY 9 &<h Iy —
(1) f(x1,x2) = (X1 +x2) . (X1'+x2) . X1

(11) f (X1, X2, X3) = (X1 + X2+ X3) . ( X1. X2 + X1' . X3)'
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