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BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination

— December, 2016

ELECTIVE COURSE : MATHEMATICS
MTE-13 : DISCRETE MATHEMATICS

Time : 2 hours ' ' . Maximum Marks : 50
(Weightage : 70%)

Note : Questibn no. 1 is compulsory. Attempt any four
questions from questions no. 2 to 7. Use of
calculators is not allowed.

1. Which of the following statements are True and
which‘ ones are False ? Justify your answer. 5x2=10

(a) P(x):x%+49>14x, forall x>8.
(b) a, +6a, ,+18a,_ 5 =0 is a homogeneous

recurrence relation of order 2.
(o) Every acyclic graph has a spanning tree.

(d) 3 cars can be painted in C(6, 3) ways from
' 6 different colours, if each car gets a
different colour. ~

(e) Every Hamiltonian graph is planar.
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2. (a)
(b)
(c)

3. (a)
(b)
(0

4. (a)
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Find DNF of the following Boolean
expression :

Solve the recurrence

4}%"'8%_1"‘3%_2:0, n22.

Show that the number of vertices of degree 1

in any treeis 1+ % E |d(v) — 2], where
veV-
V is the set of vertices of the tree.

In a room, n people are shaking hands. If
any two people shake hands at most once,
show that there will always be at least two
people in the room who have shaken hands
the same number of times.

If the letters A, B, C, D, E, F, G are arranged
on a circle, how many arrangements are
possible if A and C are always adjacent to
each other ? '

Construct a graph G on 8 vertices with the
following properties :
Edge-connectivity of G = 2, vertex
connectivity of G = 1 and the degree of every
vertex of G = 3.
Find the sequence {a } having the
generating function G given by

3 z
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1- z)z 1-2z
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G(z) =

2



(b)
(o)

5. (a)

(b)

()

6. (a)

(b)
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Solve the recurrence

Check whether the complement of Cj is
isomorphic to Cy or not. )

Prove that

§2 =9n-1_1 vn>2
Write negation and converse of p— (q — r).

Let g(n) be defined by the following
recurrence relation :

1, if n=1
gn) = ’
glm-1)+6n-6, if n>1

Also let fin) = 3n2 — 3n + 1. Using the
principle of induction, prove that fin) = g(n),
foralln>1.

Find the number of integer solutions to the
equation x +y +z =20 with 0<x<7,
0<y<8, 0<z

Test the validity of the following argument :

“If US tightens visa restrictions, then the
demand for BPO will increase. Either US
tightens visa restrictions or some computer
companies in India will close down. The
demand for BPO will not increase.
Therefore, some computer companies in
India will close down.”
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7. (a) Check whether the followilig graph is edge

traceable or not : , 2
V1
V6 V2
V5 V3
V4

(b) Let a, denote the number of ways of
climbing a staircase with n steps such that
one step or two steps are taken at a time.
Find a recurrence relation for a  and initial
conditions that would be required for solving
it. - 4

(¢) Consider a planar (p, @) — graph G. Suppose
each region of G is bounded by a cycle of
length 3. By counting the sum of the lengths
of cycles bounding each region, show that
2q = 3r, where r is the number of regions. 4
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1. Poffer § @ ¥93 w9 g § v #ea
e 7 97 Il gite hifd | 5%2=10

(%) aft x>8 % I, Px): x2 + 49 > 14x.
(@) a, +6a,_,+18a, 5 =07 2 aren GHuE

Wﬁéﬂ%l |
(1) & FHHA ATH F SH & T R |

(a) 6 fafim @it & @ 3 ®R F C(6, 3) all @ Tm
S R B, AR TS HR H i 1 O |

(3) weash Rt I wwaeha g @ |
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2. (%) T=fafa sciiw =9 #1 DNF 3@ HifvT : 3

X(x4, X5, X3) = (%) A xp) V (X5 V Xg)f

(@) GG 4x_ + 8%, _;+3x,_,=0,n22FH
T HINT | 3

() feamy % et oft ga & | 1 9@ it K
e 1+-;-Z |dv)-2| B, &I VIE S

veV

et 1wy R | | 4

3. () WA, nemea @& 1 IR AL Q
ar ARe-A-21fte ww R Ty fiema €, @
faru % W +R § FA-A-HH 9O W@
B R g 91 7y femn @ 3

(@) afe A=W A, B, C, D, E, F, G go fa=ma & &
3 =i} g A 3R C THGW & Fw-A A
g, A foram fa=mg | € 2 | 3

@) sﬁmm(}wﬁﬁﬁﬁm&f@am
ﬁ'

G%raﬁi-éa?,aW:z,Gaﬂiﬁééaaaias:l
INGF IR M RN HIfe 238 | 4

4. (%) 98 ATHA {a,) @ HIY Foraewt F76 wo G
ey g
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(@) gEft a, +2a,_;~15a, _,=4(3)% n>2

+! 7 HIfvre | 5
() " AR 6 C; 1 FH C; F FHE 3 A
T | | 2
5. (%) Rigffm s
- 82 =201-1, vn22 1
(@) p— (q—r) F g R faem fafea | 3
(1) "M SR gn) Frafafea grgfe 9w g
qfonfya @
1, I n=1
gn) = |

g(n-1)+6n -6, I n>1
7z ff A9 AR fn) = 302 — 3n + 1. A

frmr 3 g AR B @0 0> 1 % R,
fln) = g(n). 3

6. () WAFIx+y+2=20,8 0<x<7,0<y<8,
0 < z, % quIieh &A1 <t @&a1 F1d FIRT | - 5
(@) Fraffaa o 6 w=m@ 6 e Hiv |
“afe Us vt Fem|l A @& w@r 8, @ BPO
6 ATavHar ag A@H | ;@ US fiwn Frami
W TET HAT 8 AT ARG A FS FIR HaE1
a2 &) Iift | BPO Y srravasar & St |
3q: WA | 8 Fee HufEi sg A smdft (7 5
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