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Note : Question 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 are false ? Justify your answers. 10

(a) “Every real number is the square of another
real number” is a proposition.

(b) The number of positive integral solutions of
the linear equation x; + x, + X3+ X4 + X5 = 10

is C(9, 4).
() aj—a, _,-2Ja;, o =0 is a linear recurrence

relation.

(d) A vacuously true statement is a trivially true
statement.

() The edge chromatic number of the graph
K8 is 4.
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2. (a)
(b}
(c)

3. (a)
(b}
(c)

4. (a)

MTE-13

Check, using generating functions, whether
the sum of the squares of the first n natural
numbers, is Cn +1,2)+2Cn + 1, 3) or not.

Using Stirling numbers, find Bs.

Obtain the conjunctive normal form for the
Boolean expression

[xg Axy) V(x5 AxpV.

Using the Principle of Mathematical
5 3

Induction, prove that noyR oy T is a
5 3 15

positive integer, for alln € N.

Find a complete matching or explain why
none exists for the following graph :

A a
B b
C c
D d
E e

Find the number of permutations of the
eight integers {1, 2, 3, 4, 5, 6, 7, 8} in which
only the even integers remain in their
natural positions.

Prove that every tree is bipartite. Is the
converse true ? Justify your answer.
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(b)

(c)

5. (a)

(b)

(c)
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Find the ratio of the probability of getting a
total of 6 when two dice are thrown, to the
probability of getting a total of 6 when three
dice are thrown.

A person deposits T 10,000 in a savings
account at a bank yielding 7% per year, with

~ interest compounded annually. Formulate

a recurrence relation to represent this
situation, giving initial conditions also.

Using the Sieve Pnnc1ple, find the sum of
those numbers from 25 to 50 which are not
divisible by 2 or 5.

Check whether the following argument is
valid or not :

P—q

r—s

pvr

SqQVs

Check whether the following graph is
Eulerian or not. If it is, produce an Eulerian
circuit in it. If it is not, then add an edge to
make it Eulerian.
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6. (a)
{b)
(c)

7. {(a)
(b)
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Solve the recurrence relation :

—-3a,_,—-18a =3x6"
ay n-1 n-2

Prove that for every planar graph G, the
minimum degree of G is always less than or
equal to five.

Find the coefficient of x> in the expansion

of (1 +x° +% + x2)%0.

By forming a truth table, check whether
(pA~@QVrspA{~qVr)

or not.

Use generating functions to find the number

of integer solutions to the linear equation
x1+x2+x3=n,whereléxls4, ~1<x,52

and Xq 2 2.
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