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Note :  Question 1 is compulsory. Do any four questions from
question numbers 2 to 7. No calculators are allowed.

1.  Which of the following statements are false and 10
which are true ? Justify your answer with a short
proof or a counter example.

(a) If x, y, n € N, the proposition
(3%) (3y) (P +y?=n) is true.

(b) The recurrence relation for number of
bijections b, of an n set is
bn::n b,_;, n=2, bl =1.

(c) Every tree is bipartite.

(d)  The minimum number of vertices for a graph

with 6 edges is 6.

K _an
(e) ZC (rl, k) 2°=3".
k=0
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2. (a)

(b)

(©)

(b)

(©)

4. (a)
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Reduce the Boolean expression into DNF
(@ab) Ac) A((@"ve)a (D' ve)).

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 along with
the initial conditions that would be required

for solving it.

State Dirac’s criterion for a graph to be

Hamiltonian and prove it.

Evaluate

123+234+..+(n=2) (n—-1) n.
Solve the recurrence relation :
a,=2a, (+3a,_,with ag=a;=1.
Prove the following relations

(i) S2=2"-1
. ’ n
i) Sy ={, )

Give an indirect proof of the following
statement by proving its contrapositive. If

a function f : X -y satisfies

F(ANB)=f(A)Nf(B) for all subsets A, B of

X with f (d)=¢, then fis 1-1.



(b)  Find the generating function for the number 3
of ways to write the integer r as a sum of
positive integers in which no integer
appears more than three times.

(c) Prove that the graph is a tree if and only if 4
any two distinct vertices are joined by a
unique path.

5. (a) Testthe validity of the argument : If I study, 4
then I will not fail. If I do not play cricket,
then I will study. But I failed. Therefore ]
played cricket.

n
j .
(b) Prove:x"= ZS" x]; 4

j=0

Where S% is the stirling number of the
second kind and [x]jzx (x=1)..(x—j+1).

(c) Suppose Xy,..., X partition the set V(G) of 2
vertices of a graph G such that no edge of G
has both endpoints from the same set
X;, 1=i<k. Prove that G is k - colourable.

6. (a) Write the contrapositive, converse and 3

negation of the following statement.

“For xeR, if x¥2+x=0, thenx=0or x= ~-1".
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(b)

Show that the number of partitions of
10 into distinct parts (integers) is equal to
the number of partitions of 10 into odd parts.
Let a, , denote the number of ways to select
a subset of k objects from a set of n distinct
objects. Find a recurrence relation for a, .

If G is a k-critical graph, prove that
3 (G)=zk—1 where 3 (G) denotes the
minimum degree of a vertex in G.

Find the boolean expression corresponding

to the boolean circuit.
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AN

Using the principle of inclusion-exclusion
find the number integer solutions to the
equation x+ y+z=20, with 0<x<7, O<y=8,
0<z=9.
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1. fr=fafed § 9 78 Fo 9 &R ®1-8 F99 10
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(@) A x, y, neN,Td HeH
(3%) (3y) (2 +y*=n) TF &1

(b) TH n W= F SATDEA F HEA b, F g
Y "9 b =nb _, nz2 b, =1%I

() 9F ga fgnfs g 21

(d) 6 R A TTE F fore viet & =gEw e 6
B ¥
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(c)
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n

Zc (n, k) 2K=3".

k=0

AT HSTH

((@ab) Ac) A((@ve)a (b’ vc)) & DNF
T A ST
mman,naﬁf@ﬁmﬁ@@aﬁa@%
TRl 1 Fefud T 8, Sl T 9 1 T
o 9 Hifear =g Ted ¥ an%mw
HaY TG h b WY-T1Y T TA HA & AU
Se yRivE gfasy of saEed

% & SfaeeHta g & fore feum-faera Sifsa
#R 39 fag =R

frfafea w1 qeaieT St
123+234+..+(n-2) (n—-1) n.
g gy -

a,=2a, ,+3a,_, ag=a;=1, F1 TA
HIT |

frafafaa Hadi =1 fag wifa

(i) SZ=2"-1

(i S;:-’1=(;],



(b)

(©)
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giaferaer g1 Sudf@ ot Ffafad wue &
e syufa s afs we  f: X oy, SE
f(0)=0d & X F qsfl swEg=Ei A, B F feru
fANB)=f (A)Nf (B) 1 HI= FIq & T
f1-13mi

quiieR 1+ 1 &7 YOIl % A F w9 § e F
TY b w1 GE&N & o S/ Herd J1d ity
o 1 off qurier o e @ S E S e
fag wifse fF 7% T 38 § afg oK e
afg FE T AT 3o I T AfEAE Uy |
LR |

Site wifen for frafafey o o= € =3 61
‘gfg & g wean €, @ et 7E €1 3fg
foRhe 72l Totar, a9 § 9o war ¢ | e 8§
el B T 3hfe # fRehe wer

fag ifs ZS” X} s), Tgdta

Waﬂwﬁﬂw%ﬁ{{x =
(x=1)..(x~j+1).

HH ST X,,..., X, T G o ¥l & aq=r
V(G) =1 T fawfsa s # faad G % =+
FR F TF @ T X, 1<ick ¥ 3 Fefag
T ¥ fag S fE G, kT F
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(b)

frerfefea wum w1 yiqufafda, faem it fhy
ﬁﬂf@"lz
“yeR & fera, =fg x2+x=0, 99 x=0 I
x=-1".

femamge fF 10 1 sre-srem fewdt (qorfent) o
faufem & &t g'em 10 & fguq feeai 9§ 9
fawfera = =) 9= & SR et )

T AN a, | n ST~ TR F FI=G
Y k I3 & ITHAE Tl A o ! Rl &
w1 Trefad = B anrkao‘mw%ﬁaa
1 WIS |

I G & k-Fifdw % ¥, fag =ifse fo
5 (G)=k—17815 (G), G H ¥ &f =Fas e
w1 Trefaa = B

AT URYY & G e SR F1d RIS |
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L.

Ffafe -gaasis f=m 8 qouisl 0<x<7,
0<y=8, 0<z=9 H FHFI x+y+2z=20, &
Tl T G 1 HIFST |
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