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BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination
December, 2023

MTE-13 : DISCRETE MATHEMATICS

Time : 2 Hours Maximum Marks : 50

Note : Attempt five questions in all. . No. 7 is
compulsory. Answer any four questions from
Question Nos. 1 to 6. Calculators are not
allowed. All the symbols used have their

usual meaning.

1. (a) How many partitions of 2n+1 are there
which have only the numbers 1 or 2 as

parts ? 2

3
 (r+1

(b) Find the sum of the series ZQ,
r,:O r-

using an exponential generating function. 4

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

P.T.O.
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Solve the following recurrence relation by
the method of telescoping sums : 3
a,=a, +(n—1){(n—1)!},(n > 1), ay=0.
A box contains 4 violet and 6 orange balls.

Five balls are selected at random. What is
the probability that out of the selected

balls at least 3 are orange ? 3
Check whether the following argument is
valid : 4

Db —q

s—or

pVvs

Lgvr

Two unbiased dice are thrown. Find the
probability that the number on the first
dice is less than that on the second dice. 2

Write down the truth table for : 3
(P/\Q)V(P—>~R)

Check whether the following graph is
Hamiltonian or not : 5
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Write the negation, converse and
contrapositive of the following statement : 3

“Every continuous function is integralde.”

If F(z) is the generating function of the
sequence {ag,0;,09,0g,.cccccennnennn. }, then

what is the generating function of the

sequence {0,0,0,Qs,....cc..c....... }? 3
Prove that every tree is bipartite. Is the
converse true ? Justify. 4
Give a direct proof of the statement : 2

“If one of m and n i1s an even natural

number, then m . n 1s also even.”

What is the coefficient of x°° in the

)100

expansion of (1 + % 4+ 2x1P ? 3

Find S(G),A(G) and X(G) for the
following graph G : 5

P.T.O.
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How many permutations are there of the
letters taken all at a time of the word
“INTRODUCTION” ? 2

Let f(n):4n2—4n+1 and
_ 1 , ifn=1
g(v)= g(n-1)+8n-8, ifn>1

using the principle of mathematical
induction, prove that f (n) =gn for all
nx1. 3

Solve the recurrence relation : 5

a,+a, 1—-12a, 5 =8.3"(n>2)

Which of the following statements are true and

which are false ? Justify your answers : 10

(a) The number of partititons of 6 is 11.

(b) The generating function of the recurrence
relation a,-b5a, +4a, 5=0 is

(©

(d)
(e)

1
(x—l)(x—2)(x—4)'

The negation of the statement p — (q — r)

18 ( pPA q) —>r.
The graph K; ¢ is Hamiltonian.

There exists a connected graph on 20
vertices and 18 edges.



[5] MTE-13

MTE-13
TIdeh ST ehteishd (&St )
qAld uet
fawar, 2023
w3313 : fafaem o
9y ;2 g2 SIfeEaH 3P : 50

e : KA G T B BT T G 7 BT
HAEE 81 99T G 1 4 6 a% fhwEl AR
vl # S NG Bogeld B AN B
argafa Tt €1 gl & e G aef 2

. (%) 2n+1 & TH T fawsm @ e o9m
wad 1 M2 T ? 2
(@) =EISR] 6 T B FANT Hleh, Ol

" 3
Z—(”l) 1 FANTES M HITT 4

|
r=0 r.

(M) 8 IS aren Us Hdg THded 3-frafma
MF 34 39 fordt OHaa @ o

foha W =i ? 4
2. (%) fAfafgd ggta ey &1 sia:dl
arred fafy 9 7@ &I . 3

a, =a, 4 +(n—1){(n—1)!},(n >1), ap=0
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(@) Tk Hgh W 4 S R 6 AR W RS
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4, (@) Fefafga o &1 oy, fodm @ik
gfeafafda &9 fafa . 3

“ i o hY % ”
gJcdch Hdd theld HHIh AT Cldl =l

(@) =g F(z) STIHRH {a),a;,09,05,.......... } T

(m) fag #ifey e g gy fgwfsa g 2
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4

5. (F) ®UA “Afe m R n H FE TH W
Wehfdh W& €, @ m.n  TH W
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it 2

(@) (1+x3+2x15)100 % TR H x*% &1 TR

I ? 3
(M = e gw wE G o* fA 5(G).A(G)
SR 2(G) Td FIC : 5
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[8] MTE-13

6. () & “INTRODUCTION” & 30 &
fhdd wH=™ ©, e |l e W@l
wftaferd fe=n = 8 ? 2

(@) Wﬁ?ﬂﬁ‘lﬁ f(n):4n2—4n+1 3ﬁT
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g(n)=
gn-1)+8n-8, ak n>1
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