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BACHELOR’S DEGREE
PROGRAMME (BDP)
Term-End Examination
December, 2025

MTE-13 : DISCRETE MATHEMATICS

Time : 2 Hours Maximum Marks : 50

Note : Question No. 1 is compulsory. Do any

four questions from Q. Nos. 2 to 7.

Calculator is not allowed.

1. Which of the following statements are True
and which are False ? Justify your
answers : 10
(1) There is at least one graph with five

vertices of degrees 2, 2, 2, 2, 3.
(11) The generating function for the

1
1+2z

sequence a, =n+1is
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(111)) ¢ — (p — q) 1s a tautology.
(1v) There is a 3-regular graph on n vertices,
Vn=4.
(v) 5 has a self-conjugate partition.
2. (a) Using induction, show that : 4
2n2>(m+1)2, Vn=>3
(b) Find the general solution of the

recurrence relation : a, —3a,_; =3.2".

Also find the solution when a1 = 6. 4

(c) Prove or disprove : 2

“The complete graph, Ks, has a
Eulerian circuit.”

3. (a) Define a complete matching in a

bipartite graph. Check whether or not,

there 1s a complete matching in the

following graph : 3
A a
B b
C c
D d
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(b)
(©

(b)

5. (a)

(b)
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Calculate the Stirling number SZ. 3

Using the generating function

technique, evaluate the sum : 4

n
3 k2%C(n, k)
k=1

Test the wvalidity of the following
argument using truth table : 5

p =249

r—>~q

r

~p
Let G be a graph with n vertices. Prove
that if G is a tree, then G is acyclic and
has n — 1 edges. 5
A box contains 7 blue and 5 black balls.
4 balls are selected from the box at
random. What is the probability that
2 of the selected balls will be black and
2 will be blue. 4
If Kn, n for m, n > 2, is Hamiltonian,
how are m and n related ? Justify your

answer. 2
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(¢) Find the solution of the recurrence

relation : a, = 3an-1 + 4an-2; ao = 0,

n
a1 = 5. 4
6. (a) If a k-regular graph has no cycle of

length less than five, show that it must

have at least k2 + 1 vertices. 5
(b) Without using a truth table, find the
CNF of the Boolean expression : 5

[(xé A X3) Vv (xi A xbh )]
7. (a) LetS= {xi :1<i< 7). If the members of

this set are arranged on a circle, find

the number of arrangements, when x,
and x, are always adjacent to each

other. 3
(b) A school has 100 students with 40 of
them taking English, 40 taking Hindi
and 40 taking Punjabi. 20 students are
taking English and Hindi, 20 taking
Hindi and Punjabi, 20 taking English
and Punjabi and 10 taking all three
languages. Find out how many students

are taking no languages. 3
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(¢ Let a, denote the number of ways of

climbing a staircase with n steps such
that one step or two steps are taken at a

time. Find a recurrence relation for a,

and initial conditions that would be

required for solving it. 4
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MTE-13
EATAeh JUTFE ShTHechH
(ST, €. W)
LEICRCHE]
feuw, 2025
. 3.-13 : fafaea nfve
TE ;2 U2 SIfYFHTH 7% : 50

e FEA G 1 377 &1 q9T 9. 2 9 7 7% [H4E G
Tl & SR ST HegelR] B FATT B STAN
7a &

1. frafafed  § ®F-9 w99 9 € iR ®H-9
A ? 9 IW i e HIT 10
() Ui ISt W HH-9-FH TH TH o T ®

et Fifeat 2, 2, 2, 2, 3 €1

1
1+z

(i) *gHH a, = n + 1 & ¢ 6 Her
T
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(iii) ¢ » (p > q) TH HIHA HIF T
(v) 9t n > 4 & faQ, n S | ww 3-Fafba
U 2|
(v) 5 I T @EIH fa9eH T
() A e 9 feemsy fd 94 n > 3 & fag
2n2>(n+1)2 8@ T 4

(@) TN ¥ a,, — 3a, | = 3.2" 1 AIH
B G RIfSC | WY &, g J@ HifGC Al

a1=6%ﬁl 4
(1) fag = s1fag HifaT : 2
“quf TR K5 1 Tk SR 9iaer 1"

(%) T fgwifsd ok § w g Ao aRefea
HIfSTT | S wifew fo e feu 0 ome §

Ui YA ¢ A1 T 3
A a
B b
c ¢
D d
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(@) w=fedin gem S2 F Hife | 3
() % e Oty |, IeThRd ¢

i k 28C(n, k)

k=1
T AT AT i | 4
4. (&) 9 9RO &1 94w, FreAfafea a &t
JYT BT ST HISTC : 5
P —>q
r —=>-~q
r
~p

(@) 9 ST G TH n TSl aren 7w § ) fas
Hifse fF afs G T gF R, A G T9HEA T

AR T 1 — 1 AN F) 5

5. (%) Uk Ggh H 7 el SR 5 el 1 ¥ 1w
4 ¢ ArgesAn THeRTelt St €1 @ Wi §

fo feprelt ¢ Tigi § 9 2 TS wreh € iR 2 i

et ¥ | 4
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(@) e m, n> 2% fauw Ky, 2facata g, &t m
AR n fHFY TR TEfHa € 2 9 W

gfte SifST | 2
(1) TNEN §99 a,, = 3a, 1 + 4a , o; ag = 0,
a; =5 %1 A Ad HIT | 4

(%) A Tk k-Frafid o | owemg 5 9 %9 o
wE ff W% T T, O femu R osEd
HU-T-HT k2 + 1 3 S| 5

(@)"d "ol &1 w@Em feg fo, g
Sk [(xy A xg) v (x] Axh)] F CNF
T i | 5

(F)AA AT S = {x; : 1 <i < 7) T AR 39
T 1 HEA Teh 7 T SFafeerd &1 St
g, @ 37 fomrdi &t §e 9. st 9
x1 3R xq THL WA-TF 3T 2 | 3
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(@) T foaamem # 100 = €, fo98 ¥ 40 =
sfiemen, 40 fe=ft iR 40 wemeht wron g4 T

20 B e &R fe<t, 20 = &<t IR o,

20 B S AR geiet qod ofd & 33% 10 =5
AT e o ¥ 1 A i fop W R B
=2 7 ot sron <7 & 3
() AF ST a,, n 9&1 el Th Hel W =6 &

Tkl o1 SHad hIdl §, STelfeh Ycdeh sheH W A1
A TF IR Tl T A TH WA G R a, B
fow w qgfa de" @ Fife iR 3@ T
FHH & fau yRfrves gfaey off 9@ ST 4

X X X X X
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