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(Write your Roll No. on the top immediately on receipt of this question paper.
Attempt al! the questions.

Parts of a question must be performed together.

Use of Scientific Calculator is a!lowed.

IR (@) A TV survey shows that 60 percent people see program
A. 50% see prog.ram B. 50% see program C, 30% see
program A and B. 20% see program _B' and C, 30% see

. program A and C and 10% dl';\ not see any program.
Find :

(7  What % see program A, B. and C ?

(i) What % see program A only ? 4

PT.O.
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(8)  Show that any integer compoéed of 37 idgntical digits
is divisible by{ ki .using Mathematic;al lndurction. ‘4

() Find fog and gof, where Sx) = x2 + 1 and
gx) = x + 2, are functions fr_om R to R. -4

(@) Show that the relation < (less tﬁan or equal to)

defined on the set of positive integers is a partial order ‘
relation, . o 3 g

(6) Let a be a numeric function such that :

2 0xr<s3
a, =
2704+ 5 rz24

Determine Va and Aa. ‘ 4

{c)  Solve the recurrence relation

Guyg — 3a,, + 2a, =0

.

by the generating function method with initial conditions

a =2 and ay'= 3. o 5
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() Use Master method to give tight asymptotic bounds

~

for the\ following Récurreng: relatioﬂ
'r(n)'= 4T(n/2j * . ‘ 2
(@) Show the equivalence
1 vag v V(Wp‘/\ q).E Tp. 3
() .Prove the conclusion from the given sets of premises
P>Q-RQ>R>9PH>0Q-S). S
(c)  Translate hese statements into English.

Let P(x, y ='x has sent a letter to ), where universe
of discouse of both x and y consists of all students

in a clas.

|
D I P, y)
j ' |
(i) %{? Fy Px, p). | ' | 4

I
{

PTO.



(d)

(a)

{5}

{)

{er)

Verify that the proposition p v 1 (p A q) is a

tautology. ‘ 3

Evaluate the sum ‘ 3

i(ﬂc + Dx** .
k=

How many different ways are there to select 4 different

‘plavers from 10 players on a team to play four tennis

malches, where the matches are ordered, 3

Show that among any group of fve integers, there are
|
at least two integers with the sme remainder when

divided by 4. ' 3

Suppoéc that a connected planar imple graph has 20
. t .
vertices, each of degree 3. Into hq‘}\' many regions does

a representation of this planar grapl split the plane 2 2

\
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(Y How many vertices doé_s a full S-ary tree with 100

internal vertices have 7

B ¥ )

(&) Can someone‘cross all the bridges shown -in this map

exactly once and return to the starting point 7 If so.

determine the path ? 4

{(d) - Derive an expression for the chromatic number of C
where n > 3. C,, is a graph with two concentric cycles

and n vertices, connected as shown below : 3
Q

PT.O.
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(¢)  Determine whether G, and G, are isomorphic.or

not .? _ _ 4

ul vl

b Usg

by

G

6. (@) Suppose that the no. of bacteria in a colony triples

every hour. 3

(9  Set up a recumence relation for the number of

bacteria afier n hours have slapsed.

L Ug g Uy

———
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(i) If 100 bacteria are used to begin a new colony,
how many bacteria will be in the colony in 10

hours ?
- (6 Show that :
Q + 4+ 17
is O(x — 222 ~ 5), ' | 4
() Show that if |
fir) = 0(g(n)) ‘and £n) = Q (g(m) then_

fn) = © (g(m). L : 3

7 A : 1,100



