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MTE-13 : DISCRETE MATHEMATICS

Time : 2 Hours Maximum Marks : 50

Note : Attempt five questions in all. Q. No. 7 is
compulsory. Answer any four questions from
Question Nos. 1-6. Calculators are not

allowed.

1. (a) Find the conjunctive normal form of the

Boolean expression : 3
[(xg A x5) v (x] A x9)]

(b) A bag contains 7 green and 5 blue balls.
Four balls are selected from the bag at
random. Find the probability that at least

three blue balls are selected. 3
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Check whether or not the following graph
18 : 4
(1) Hamiltonian

(1) Eulerian

V1o
Vo
Y11

V1 Vg
V4 Vﬁ

V3 VS 1"7
Write the following argument in symbolic
form : 3

“It will rain or I shall go to see a movie. It
will not rain. Therefore, I shall go to see a

movie.”

Also test the validity of this argument.

Solve the following recurrence relation : 5
a,.s —10a, ; + 25a, = 5" (n > 0)

Give an indirect proof of the following

statement : 2

“It x.y 1s odd, then both x and y are odd.”
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(b)
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Find the generating function associated
with the sequence {F,}, ., definedas: 3

Fn = Fn—l + Fn—z
forn>3and K| = K, =1.

Write the Boolean expression for the
following logic circuit : 2
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In a college, B. A. first year class consists
of 100 students. 40 students take
Economics (EC), 40 take History (HS) and
40 take Political Science (PS). Further
20 students take EC and HS, 20 take EC
and PS and 20 take HS and PS. Also
10 students take all the three subjects.
Find the number of students who take
none of these three subjects. 3

Write converse and contrapositive of the
statement : 2

“For ne N, if n=1(mod9), there exist

integers a and b such that n = a2 + b2.”

P.T.O.
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Find the number of distinct integer

solutions of the equation : 3

Using generating functions, find : 5

S, =1+2+3+..... +n

Find the smallest cutset of K375. 2

Prove, by the principle of mathematical

induction, that : 4
2" > C(n,3),Vn > 3(n € N)

Express the polynomial, x* +x2+x in
terms of the factorial polynomials
[x]4, [x]3,[x] and [x];. 3
Using the method of telescopic sums, solve

the recurrence relation : 3

(n+1)x, —nx,_; —%,xo =10,n 21

Starting with the cycle : 3

{U1,U47 Ug, Uy, U7,U5,Usav1}
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carry out a reduction step to get a cycle of
lesser weight in the following weighted

graph :

(@) Let C, denote the number of n-tuples

whose entries are 0 and 1 only and not two

consecutive entries of which are zero. 5
(i) Find C; and C,.
(i1) Find a recurrence relation for C,.

(¢) Obtain the edge-chromatic number of K;. 2

Which of the following statements are true and

which are false ? Justify your answers. 10

(1) If a statement has a direct proof, then it

cannot have an indirect proof.

P.T.O.
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(11) Every subgraph of a graph, is an induced
subgraph.
(111) The number of onto mappings from
{a, b, ¢, d} to {1, 2, 3, 4} 1s 4!.

(iv) The Fibonacci sequence satisfies an

Inhomogeneous recurrence relation.

v) x2+y2-22 for «x,y,zeR is a

proposition.
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1. (%) T A : 3

[(xg A x5) v (] A xg)]
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(%) To=fafad oA o faedm o gfafeerdes
fofe )
“neN & faT, A n=1(mod9), d

W gl o R b w1 o ? fw

]
n=a2+b2 8

(%) HHR : 3
X+ Xg + s +x5 =24
v, 20 3R 1<i<5 & fafa= quies gat
1 & T i)
(@) S Herl s JAT W 5

S,=1+2+3+.... +n

() Ky, 1 AH FE-FE==E F1d HifTl 2
(F) T AHA & fasa &1 & &
fag =ifST & 4

2" > C(n,3),vn > 3(n € N)

(@) g x*+x2+x °hl HEAVM FGIRl
[X]4,[X]3,[.’)C]2 3ﬁT [X]l a% oy ﬁ 2
HifST| 3
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(77) STd:Easl AR fafy §, TREgha 96y
(n+)x, —nx, ; = g,xo =10,n >1
&I BA HifU| 3

6. (&) THh : 3

{U1,U4a Ug, Uy, Uy, 05,06701}

Y Y T SR TR WO hl Th

IR AN & AUSTRAT HA TR IIel o

T hifed|

(@) 71 WifNT C, 31 n-31%k &I HeAst &
gen §, et gfaftedl saa 0 3k 1 %,
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(i) (@, b, ¢, d) | {1, 2, 3, 4} W A"k HeAl
* q& 41 B

(iv) THaMRT 3T{hd Tk AGHEd TR Gy
1 T H 2
v) x,y,zeR & AT, x2+ 42 - 22 TH FHA
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