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MTE-13 : DISCRETE MATHEMATICS

Time : 2 Hours Maximum Marks : 50

Note : Question No. 1 is compulsory. Answer any
four questions from . 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 : 10
1) “P@):t2+121>22¢t, for all ¢t>12"; is a
false statement.

(1) The negation of ‘If A is an invertible
matrix, then Adj(A) exists’ is ‘If A is a
matrix such that Adj(A) exists, then A

must be invertible’.

P.T.O.
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(111) The order of the recurrence relation,

a,.3=0a,,1a, +Qa,. 9,1s two.

(iv) The coefficient of x'° in the expansion of

(1+x° +x10 + x15)3 ig 3.

(v) The graph, K;, is Hamiltonian only if

(a)
(b)

(c)

(a)

n=3.

Find the CNF of (xg A x3) Vv (x; AXy'). 3

Find 6 (G),A (G) and y (G) of the following
graph, G : 4

Express 3x*+4x3+2x2+x in terms of

[x]4,[x]5,[x], and [x]; . 3

If the letters of the English Alphabet from
A to G are arranged on a circle, find the
number of arrangements possible if B and

E are always adjacent to each other. 3



(b)

(c)

(a)

(b)
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Use mathematical induction to prove
that : 4
Ax1D+@2x2N+B%x3D)+......... +(nxn!)
=(n+1)!-1,
forall n>1.

Draw the complement of the following

graph :
a b

€ d
Is the complement planar ? Justify your

answer. 3

Give a proof of the following statement by
contradiction : 3

“If m.n 1s odd, then both m and n are odd.”

Find the sum of the series :

% 3 13 o3 3
Z(k+1)—1 2—+ ..... +(n+1)

~ kU 0!l n!

using the exponential generating

function. 5

P.T.O.

(c)

(a)

(b)

(a)

(b)
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“The edge chromatic number of the graph

Ks 1s 5.” Is this true or false ? Why ? 2

A box contains 6 blue and 4 yellow balls.
Four balls are selected from the box at
random. What is the probability that at

least two of the selected balls are blue ? 4
If the solution of the recurrence relation :

u, +ou, 1 +pu, o=f(n)vn=2

is u, =2-2n+3.2", then find the values of

o,B and f(n). 6

For three statements p,q,r, check the

validity of the following argument, using a

truth table : 5
r—(q—p)
~p
L(r)v(~9)
From a survey of 120 people, the following

data was obtained : 3

60 owned a car, 35 owned a computer,

20 owned a house, 12 owned a car and a



(©

(a)

(b)
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house, 15 owned a house and a computer,
20 owned a car and a computer, and
9 owned all the three facilities. How many

people owned none of the three facilities ?

How many five-digit numbers can be

formed using only even digits ? 2

Use Fleury’s algorithm to produce a

Eulerian circuit for the following graph : 5

Solve the recurrence relation :

a,=2a, -0, 9, n=>2

given a,=3,0; =—2 using generating

functions. 5

P.T.O.

[6] MTE-13

MTE-13

HIdeh U hTdshA ( S.SLUT)

L P IGIRCEIE )
fea@T. 2021
wHetiE-13 ; Tafaea wfia

HHA

2 FyUu2 3IfhaH 3% : 50

T : T G 1 FEA ST 2 YA . 2 9 7 9%

frel = v ® IR AU dhewad &
srEfa =&Y 2

1=

freafafed § 9@ $H-9 F99 9 © 3R -9

A ? 394 3T HI Ufte Hifaw 10

@)

(i)

“Pt):¢2 +121>22¢, | t>12 & fow”

TF 9T FU 2
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Adj(A) 1 sfaa ' @1 fmy ‘af A
TH IR TH YRR e T Adj(A) W
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(it)) TRET HIY a5 =q,,,a, +a,,, DI HIE
2 2l
1iv) (1+ x5 +x10 +x15)3 % FER H x0T
TR 3 B

(v) WF K,, cfacera asdt 8 59 n=3 I

(F) (xgnx3)Vv(xAxy) & CNF @

TS| 3

(@) 7= feu 80 U, G H 5(G),A(G) 3N
v (G) ¥ HIfST . 4

P.T.O.
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(M) 3x4+4x3+2x2+x I [x]y, [x]s, [x]y

AR [x], * T& § =¥ wifew 3

() afc AUST oo & A8 A 9 G &l

TH g9 W @ S e, df §¥a famrE

FI TN TG FIT §@ B AR E UM

TH-TH & 91 Bl 3

(@) T 3HA 1 A &ieh 95 Shifeu
fe gft n>1 =& fau . 4

Ax1)+(2x2) +(BX3D) 4. +(nxn)

=(n+1)!-1

() = fTu T % w1 W IR
a b

f c

e d
T TWeh FHAAAE & ? 394 ST HI Ufte
TS| 3
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() fafafea weom =t safduy s w=
3uafd < - 3
“afe mn fawm 2 @ I m MR a
fomm =i ”
(@) =) FMGSHE® Hed h1 ITIR A BU
guft .

i(k+1)3_£+23+ (n+1)3w

P I TR VY

F1 AMES G BT 5
(M) “u® K, H R afvls gen 5 217

TE 99 € A1 HAEA 2 = ? 2

(/) Th §<h W 6 Aol R 4 died WL
ek 9 4 S gEssd o1 ot S €1
wiferar & for = &2 Wi § @ %9 9 &H
q Hreft € 2 4

(@) Ifc gauata g

u, +ou, | +pu, o =Ff(n)vn=2

HBA u, =2-2n+32" B d o,p IR
f(n) & AM @ HifQ| 6
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(F) T IRON &1 FIA HTh, oF  FUA
p,q,r & fau, fAfafea & & A=
S #ifsw 5

r—(q—p)

~p
L(r)v(~9)

(@) 120 & & U gdeor 9 fA=Afafad
Jfhe I BU : 3

60 WM % I MEN ®, 35 % UH HEHR
220 % U9 W R 12 F U9 M 3R
W EA 2, 15 ® U9 W 3R HEe <
2, 20 % U MY IR FEE T B, IR
o i & wa A diA gfaurd ¥
AR o T dAl H 9 &I off gfaen
T ?
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(1) Had Y Akl kil AHKL 5 TR h1 fohal

GEd 99 1 Gt © 2 )

7. () = feu 0 % & fau wogd saq fafy
F TN Fh TS SAFEd UROY 9w
HITST 5

(@) &% Fad & YA 9 TEd 99y

a,=2a, -0, 9, N=2

Sl a, =3,a, =2, H TA BT 5
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