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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination
December, 2024
(ELECTIVE COURSE : MATHEMATICS)
MTE-13 : DISCRETE MATHEMATICS

Time : 2 Hours Maximum Marks : 50
Weightage : 70%

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

calculator is not allowed.

1. Which of the following statements are True and
which are False ? Justify your answers : 5x2=10

(1) There is a 3-regular graph on 125 vertices.

(1)) The generating function for the sequence

(iil) a,,o++a,,  +a>=0 is a homogeneous
linear recurrence relation.
(iv) The partition 4 + 3 + 3 + 1 1is self-

conjugate.
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2. (a)
(b)
3. (a)

[2] MTE-13
For any two logical statements p and ¢

(p v q)/\ ~ q 1s always false.

Using mathematical induction, prove

that : 4

Find the number of integer solutions of the

equation : 6
x+y+z=20

with 0<x<7 0<y<8 and 0<z.

Check whether the following graph is

planar or not : 5

(b) If a five-digit number is chosen at random,

what is the probability that the product of
the digits in it is 45 ? 5
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4. (a)

(b)

(c)

5. (a)

(b)

(©

[3] MTE-13
Construct the truth table of : 4
(prg)v(~g—r)

How many permutations are there of the
letters of the word ALPHABET ? 2

Set up a recurrence relation to express the
number of derangements of {1, 2,

B T , n}. 4

Give a direct proof of the statement : 2

“If m and n are odd integers, then m . n is
also odd.”

Solve the recurrence relation : 5
a,—-5a, =0,
n>1 and q, =3,
using generating functions.

Write the Boolean expression for the

following logic circuit : 3

] )
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6. (a) 24 apples are to be distributed amongst
4 girls and each girl must got at least one
apple. In how many ways can this be

done ? 4
(b) Find the sum of the following series : 6
2 o2 42 2
R . S +(—1)n_1 n_
o2t 3! (n—-1)!

7. (a) Prove that every tree is bipartite. Is its

converse also true ? Justify. 4

(b) Solve the following recurrence relation : 6

b,.o—8b,,, +16b, =4", n>0
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MTE-13
Fdek SUT hidshy (StS1W., )
|ATd g
feam=r, 2024

(U UTeTeRd : TIUTA )

WA 313 : fafgea nfoa
qHqg : 2 qU2 fFaT HF : 50
gqRAT : 70%
TS 997 G 1 A% 81§97 G 2 G 7 dF
=l IR 7949 & W T Fogeidl &1

G

. Fefafed § 9 ®F-8§ %99 99 R &H-9
IEA € ? A SW B ghe wIE ;. 5x2=10

G) 125 3o W wk 3-Frafad ww s 2

(i) 3TwA (1, 2, 3, ) & fau SHe wer
(1—2)_2 2

(i) Gy g +\apy +a2=0 TH Iak FHAM
T Ha 2

(iv) a9 443+3+1 T=EgH B
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(V)W“ﬂﬁﬂ%?ﬁp@ﬁ?qﬁm
(pvq)a~q TH 3HA B

()T WA & fagra &1 99 i
g +ifvE . 4

(@) THIRT x+y+2=20 & YUl oAl i
& T HISE, W@ 0<x<7,0<y<8

AR 0<z Bl 6
() <t sifsg fo Feafafas o a9 €
a0 TRl 5

(@) af€ T 5-3fwtd Hea Agesd g Sl
g, d w1 Wigka ® fF sH® SR W
TUAHA 45 € ? 5

(%) (p/\q)v(~q—>r) H G GROM U 4

(W) ALPHABET & & & & fohad U=

T2 2
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() {1, 2,3, e, n} % oTafa=TEl & G&I
H FH HH & AU Tk TR Fad
EEIEY 4

. (F) FeR ‘AR o R p foom quie 2, @
m-n H fomm quie grm" *1 TF TIE
Iqufa <SSl 2

(@) M el & T ¥ TRy gay
a,-5a, ;=0,n>1, V&l q,=3, ® &A

it 5
(M) T= kg ™ w Gy & fau e
e faf@u . 3

X

Y VY

%D—M
)

b

. (%) 24 W& F 4 dfdl § 39 GER ST 7

fr Y% a=Et &l KA U HH TH 94
fieil forad il 9@ 98 «m@m fear <

Al T ? 4
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(@) fr=fafea 9ot 1 Fwe | HIfST ;6

7. (%) fag *ifST f& g+ g9 Tt fgwifsa amw
Bl B1 N 3 faeim off w @ 2 gfie
it 4

(@) fr=fafed TG 969 &l g BT 6
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