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Note: Question no. 1 is compulsory. Answer 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 are false ? Justify your answers. 10

(a) Every even natural number is a composite
number or every equilateral triangle is
isosceles.

(b) There exists a graph with edge-chromatic
number zero.

(c) Si gives the number of ways in which any
3 objects can be placed in any 4 boxes.

(d) Ifp= ~qistrue,thenp A qis a contradiction.

(e) a,—-6a, ;+1la, _y,-6a, _5=2n+2"isa

recurrence relation of order 2.
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2. (a)

(b)

(c)

3. (a)

(b)
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Find the Boolean expression, in DNF form,

for the function f defined in tabular form

below.
X y zZ f(x,y,z)
1 0 1 1
0 1 0 0
0 0 1 1
1 1 1 1
1 0 0 0
0 1 1 1
1 1 0 1
0 0 0 0

Find the solution of the recurrence relation,
a,—9a, {+23a, ,-15a, 5=0,with
the initial conditions, a, = 1, a; = — 1 and

a2=1.

Find the number of ways in which 4 houses
can be painted with 6 different colours, if
each house has to get a different colour.

Let G be a graph with n vertices. Prove that
if G is a tree, then G is acyclic and has
(n —1) edges.

Find the number of positive integers
which do not exceed 1501 and are divisible
by 5 or 7.



(c)

4. (a)
(b)
(c)

5. (a)
(b)
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Write the converse and the contrapositive of
the following statement : 2

“If Zahira gets 35 marks or above out of
100 marks, then Zahira will pass.”
Solve the following recurrence relation :

a,=3a,_ ;+2, wheren>1and a; =0,

using the generating function technique. Also
find ag using your answer. 5

Write down the truth table for
(pAq V(r—~p). 3

Two unbiased dice are thrown. Find the
probability that the number on the first dice
is less than that on the second dice. 2

Check whether the following graph is planar
or not. Justify your answer. 5

Give a direct proof, and an indirect proof, of
the following statement : 3

“If a, b € Z such that a is even and a + b is
even, then b is even.”
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(¢) Find the number of permutations of the
letters of the word MATHEMATICAL taken
all at a time.

6. (a) Show that the number of partitions of 10
into distinct parts (integers) is equal to the

number of partitions of 10 into odd parts.

(b) Consider the number of words of length n
made of the letters ‘a’” and ‘b’ that do not

contain 2 consecutive ‘a’s. Denote this
number by a_.

(i) What are the values of a;, a,, agand a, ?

(11) Derive a recurrence relation for a,.

7. (a) Check whether or not the statement
(@—p) - [(~q—p) - pl
is a tautology.
(b) If a k-regular graph has no cycles of length

less than 5, show that it must have at least

k2 + 1 vertices.

(¢c) How many distinct integer solutions are
there of the equation, x; + x, + ... + x5z = 24,

wherex, >1,1<i<5?
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