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

June, 2026

MTE-013 : DISCRETE MATHEMATICS

Time : 2 Hours Maximum Marks : 50

Note : Q. No. 1 is compulsory. Attempt any four
questions from Q. Nos. 2 to 7. Use of

calculators is not allowed.

1. Which of the following statements are True
and which are False ? Justify your answers
with a proof or counter-example as
appropriate. Marks will be given only for

proper explanation. 5x2=10
2 _ .
(@ a,+.a, ,+a;_5,=0 1is a homo-
geneous linear recurrence relation.
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The generating function for the

sequence a, =n+1 1s T o
+z

If a coin i1s tossed four times, the

probability of getting more heads than
tails is i

16
For two logical statements p and g,

p — q & ~ pis a contradiction.

The number of partitions of 6 with at

most 2 parts is 4.

Use Mathematical Induction to prove

that :
I1x1!'+2x21+3x3!'+..... +n X n!
=(n+1)!-1,foralln>1. 4

How many five-digit numbers have

distinct digits ? Justify. 2
Solve the recurrence relation
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(a)

(b)

(a)

(b)
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Let X = {1, 2, 5, 7, 10, 14, 35, 70}. For
a, b € X, define a A b = l.c.m. of a and
band a v b = g.c.d. of a and b. Check

whether or not X is a Boolean Algebra

w.r.t. v and A. 5
Find the sum of the series : 5
13 23 33 (n+1)>

—— et — s + oo }
o' 1! 2! n!

In a class, there are 200 students. 100
of them study English, 90 study Hindi
and 80 study Tamil. 60 of them study
both English and Tamil, 50 study both
English and Hindi and 40 study both
Hindi and Tamil. Also 25 of them study
all the three languages. Find the
number of students, who study none of

the three languages. 4
Solve the recurrence relation 4
a,—-5a, ;=0,n>1 and q; =2,

using generating functions.
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(¢c) Is it possible to construct a graph with
10 vertices in which four vertices have
degree 2 each, three vertices have
degree 3 each and the remaining
vertices have degree 1 each ? Justify

your answer 2

5. (a) Check whether the following graph is
Eulerian. Is it Hamiltonian ? Justify
your answer. 4

A G

D

(b) Find the generating function for the

sequence {a,} _ where a,=6n-5. 3

n=0

(¢c) If the letters A, B, C, D, E, F and G are
arranged on a circle, how many
arrangements are possible if E and G

are always adjacent to each other ? 3
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6. (a) Find 6(G), A(G) and x(G) for the graph
below : 4

(b) Check whether or not the statement

-9 ->[~p—>q —d]
1s a tautology. 3

(¢) 30 apples are to be distributed amongst
4 children and each child must get at
least one apple. In how many ways can
this be done ? 3

7. (@) Draw a connected planar 3-regular
graph with 8 vertices. How many
regions are there in any plane drawing
of this graph ? 4

(b) Give an indirect proof of the following
statement :

If a- b is even, then one of a or b must

be even, “a, b' € 7”. 3

(¢c) Find the coefficient of x7 in the
expansion of (1 + 2x + 2x2)6, 3
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AT SUTTE hIEhH
(sf. €t W)
LEIGRCHE)

S, 2026
wn.213.-013 : fafae nfuma

gug ;2 §u2 SIfeHaH 37%F : 50

T : 9T G 1 FT HAFGE 51§97 9. 2 @ 7 % fohal
"W Gv # FW ST oo d AT Bl
3T 78 &1

1. frafafed @ @ FA-9 FU79 9 IR SH-9 3ras

T 7 3T I AT Y T @Y YU A1 Ffasereyl

TR IS | &7k Sfaa gfte & forg & few smdi
5x2=10

(F) a,+.,Ja, | +a? ,=0 TH H@ Faw
g e g
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(@) 3qHH a, =n+1 @ T 6 HeH

Tl
(1) 9fc T Toah 1 9R o ISl ST & 9 92l

1+z

@ﬁwﬁﬁaﬁaﬁqﬁw%%

() for=l <t dfshek e p 3R ¢ & fag

pP>qS~p
Teh 3dfeY & |

(T) 6 & 2AIHAT 2 9N 91 fauesHl &1 T
4%

(%) T STTHA &1 FANT ik g Hifse fh

gfi n> 1% foaq : 4
1x1+2x21+3 %3+ ... +n X n!
=(n+1)!-1
(@) = 37l i fohat wemss & fv=-fa= s/
g 2 gfte wifsm) 2
(1) g §a99
a,+3a, 1 —4a, o =4" (n>2)
1 B HiTIT | 4
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3. (&) AM @ifee X = {1, 2, 5, 7, 10, 14, 35, 70}
%Ifwﬁﬁa, b e X & fau, gRafog wifse .

aAnb=lcm. (a, b), av b=g.cd. (a d)

Sitar IR fF v 3R A S e X T g
ST & =1 71 | 5
(=) groft
13 23 33 (n+1)°
— ettt —t i et
o 1! 2! n!
1 ANRTHS TG DI | 5

4. (%) TH HeM H 200 BF €1 3TH A 100 S FUSH
Ted €, 90 feg 3R 80 aftrer wg ¥1 60 B

ST iR affe SHF 9ed ¥, 50 3WSH SR

&=t i Ued ®, 3R 40 &<t iR afyat S

Tgd § 1 W &, 25 B A 9ed ved 1 W@

DT 1 HEAT A HISC ST S d A F P

off o & ved | 4

(@) 9% el H TAN Heh [RGM HoY
a,-5a, 1 =0,n>1, 3R q,=2 & TA

I | 4

A-1408/MTE-013



[9] MTE-013

() M 10 TSl W TH TH TF o9 999 §
TS =R TSl ol hife 2 2, T A i Hife

3 @1, 3R 37 IfSf &l &ife 1 & 2 3T W

1 gfte FIfT 2

5. (%) W= sifay fe = foan 7o o SHiaei™ §
1 E | IR BfeeAa § 2 ge s 4

A G

(@)W{an}nzo,aﬁan:6n—5 g, & fau
ek el H1d hifsIg | 3
(1) € AR A, B, C, D, E, F 3R G &I T& 4
R Faftd fHar Smar ® @ W oFE &
forae adis M af E 2R G g8 3FTe-anTa
a2 3
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6. ()= feu T 7w & AW 5(G), AG) 3R (G)

M HIST 4
(@) S Hifse fom e
P—->q9—>[~p—>q —q]
Teh HoHA HeA € A1 T | 3
(1) 30 el 1 4 a=ai § faafia foman s §, 3k
Y% =9 1 HH W A Tk J9 e =ifen

IE & foray Tl A fra ST gwhai e 2 3
7. (&) 8 IMul W TH Hag gudeny 3-Fafqa ume

A3 | 39 UTH ! fordt ot guder Tanfas |

fora™ wewT B 2 4
(@) F=fafEd ®Yq it T 39T SY4d gifeld
‘e g b AT N @A b H A HE TH A 99

M, SRl @, b’ e Z T 3

(1) (1 + 2x + 2x2)6 & YER H &7 HT OMh o

ShITSIU | 3
XX XXX
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