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BACHELOR OF SCIENCE
(MATHEMATICS) (BSCFMT)

Term-End Examination
June, 2026

BMTC-103 : DISCRETE MATHEMATICS

Time : 2 Hours Maximum Marks : 50

Note : (i) Question No. 1 is compulsory.
(it) Attempt any four questions from the
remaining.

(iti) Use of calculator is not allowed.

1. State which of the following statements are
true and which are false. Justify your
answer with a short proof or a counter
example as appropriate. Marks will be given

only for proper justification. 5x2=10

(a) For any statements p and g,

(pA~q) — p is a tautology.
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(b)

(©

(d)

(e)

(b)

(c)
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The number 10 has a self-conjugate
partition.

The recurrence relation
a =a, o+(a _.+a, ,)n’
n ~— “n-2 n—3 n—4

1s linear and homogeneous with order 3.

The trace of a square matrix of order n
can be computed in O(n) time.

The ordinary generating function for
the sequence (1, 2, 4, 8, ...)is (1 —x)~ 2.

Prove that for 1<k <n, the number of
partitions of n with exactly k& parts is
equal to the number of partitions of n

with % as the largest part. 3
5
Prove that Z ( ] =35 3
p+q+r=>5 p,q,r

How many ways are there to choose a
set of 5 cards from a deck of 52 playing
cards, such that the set has at least one
face card ? 4

If 5 points are chosen at random within
or the boundary of an equilateral
triangle of side 1 cm, show that the
distance between any two of the points
1s at most 0.5 cm. 3
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(b) For n>Fk>r, show that :

HEHCIG)

using combinatorial arguments. 4

(¢ Compute the worst case time
complexity of the insertion sort

algorithm. 3

4. (a) Let a, denote the number of ways to

select n shirts from 5 types of shirts,
each type available in unlimited
quantity. Construct the ordinary

generating function for (a,), . o- 3

(b) Using generating functions, prove the

identity : 4

507

(¢) Using the principle of mathematical

induction prove that : 3

4 B2 - n(n+1)(2n+1)
2 6
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5. (a) Solve the recurrence relation : 5

3 2
a, =n +(nh)*,n>1

where a5 =1.

(b) Set up a recurrence relation for c,, the

number of comparisons required in the
worst case to sort a list of n numbers in
ascending order. Also compute ¢, ¢y

and c3. 5

6. (a) Use truth table to show that the
statement :

(p=>rl@—>r)>(P—>r1)
holds for any statements p, gandr. 5

(b) Give a direct proof of the fact that the
sum of two prime numbers, each
greater than 2, is not a prime number. 2

(¢c) Find the output of the following logic
circuit : 3

e D
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BMTC-103

o TTe (F1fuTe)
(it TE-Ht, Tk, TH. 21.)
LEIGRCHE)
|, 2026
ot um. 2w, - 103 : fafaea v

gug ;2 §u2 SIfeHaH 37%F : 50

W (1) T GEA 1 T g
(ii) 919 999 4 G fop-g] & G971 & I GIoiq |
(iii) R & FIT HT ST 781 &1

1. ddeu fo fEfafed § ¥ SA-9 9 79 3R
FA-T A T T S| 1 gfee T oy 39
AT Y- 32T T hITWT | 37 had 3rad gfe &

ot & feu s 2x5=10

(%) ferll ot Ferfl p 3R ¢ & AT (pA~¢q) > p
Th A HIA T |

(@) &= 10 T TETH faueH ¥
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2
(M) SHIIaci%l Y a, =a,_9+(a, s+a, 4)n
ek 31k e ¢ 5! e 3 1

(F) HIfe n 9l Th 91 3R 1 fakuita Aha
O(n) 93 # [1q foran <1 Tehel T

(T) 3 %A (1, 2, 4, 8, ...) & € G S
e (1 —x) 2%

2. (®)Tas &ive f& 1<k<n & o, n &

k-3 k T oA TasH ol 9= 1 & A

fouTSHI ST T&AT o SR § TSTehT Hews o
kT 3

(@) fag =ifaT : 3

p+q+r=>5 p,q,r

(37) 52 T=il hl T A i TSI § 5 Tl 1 =47
fohdm denl 9§ Towan ST wehar & afe === o
FHH-H-HH Teh 7@ arell I IMHA o | 4

3. (@) Afg 1 FHI. ST 9t Tk gHeE IS WAl
S T 5 forg A= 94 W € fewmey
R SN I QS S
s1fehad 0.5 S B | 3

C-3799/BMTC-103



[7] BMTC-103

(@) He a3 dohi 1 YA e, fa@msu fa

n>k>r & faq : 4
WG
kR)\r r)\k-r
BT T
(1) F1EvM Bie FHemfaty 1 Hesay wra Afeerd
ST RIS | 3

(F) TH ST a,, 5 THR & FHHs, 51 |
e YRR STHIfHT 7 | Sqaed 5, H 9 n
FHS T S ARl I G HI ST ¥

(an)n>0$ rﬂ'{ HH SHeh Thedd 9T

CAIEI 3
(@) % el o TN 9, GaqiHenT 4
" (n 2 2n
200
&1 95 HifST |
(M) T A & W 1 9 e f9g
ﬁf\_ﬁqﬁﬁ: 3
2 +1)(2n+1)
Py 5
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5. (&) TRg 9@y ¢

3 2
a,=n 1+(n,!) ,n>1

&1 A DI, Rl @y =1 T 5
(@) n T&A & TH Gl H WR HA H
Fafed el & fau fgean feofa #
T oSl w1 G ¢, & fau
g TR TIfUd RIS W &, ¢, ¢y

3R ¢y TG HIC 5
6. () T RO & ga ¥ few@msy fa weF . 5
P->Pr(@—>r)>(pP—>1)

W"ﬁ%ﬁp,qaﬁ?rﬁmmw%l

(@) 39 T2 H! A& U4 Sifed o 2 | &St
AT A H ANHRA Teh AU T&
T 2
(M) fre=ferd do fug s fem I@ sifse . 3

X

e D

X X X XX
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