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PG Odd Semester (CBCS) Exam., December—2016

MATHEMATICS

( 3rd Semester )

Course No. : MTMCC-302

( Discrete Mathematics )

Full Marks : 70
Pass Marks : 28

Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer five questions, taking one from each Unit
UNIT—I

1. (a) Let D, be the set of all derangements of
{1, 2,---, n}. Prove that
n .(n
ID,, |= 2(—1)1(1.)(11—1')! 5

i=0

(b) Determine all solutions in integers of
the Diophantine equation 56x + 72y =40. 4

J7/922 ( Turn Over )

(c)

(@)

(b)

(c)

(b)

J7/922

(2)

If p>5is a prime, show that p2 +2is a
composite.

Show that there is no solutions in
integers x, y satisfying 4x? +y2 =102.

For a subset X of {1, 2, ---, 9}, define
G(X):= Y x
xeX

Prove that among any 26 subsets of
{1, 2, ---,9} each having size at most
three, there are subsets A and B such
that ¢ (A) =0 (B).
For n>1, ne N, can

1 1 1

1+=4+=4+ - +=
2 3 n

be an integer? Justify your answer in
brief.

v n>1, ne N, prove that there are n
consecutive composite integers.

UNIT—II

Prove that for an odd prime p,
p=1mod4 if and only if -1= x? mod p
for some xe IN.

How many zeros are there at the end of
[300? Justify your answer in brief.

4

( Continued )



(3) (4)

(¢) Find the remainder when 4444%* is 6. (a) If pand q are distinct odd primes, prove
divided by 9. 4 that
p-1qg-1
4. (a) Prove thatifn >1is a prime if and only if (p) [q) = (- 1)7'7 6
(n-1)!'=-1modn. S q/\p
(b) Find the last two digits of 771000. S) (b) If p and 2p+1 are both odd primes,

that the int ~1)(P=1/22
(c) 1If p, g are distinct primes, prove that prove tha ¢ integers (1) 2is a

primitive root of 2p+1. )
pqlaP?—aP —a% +a
(c) Prove that

for any a€ Z. 4
3 ()= 2 3
dln
UNIT—III
UNIT—IV

5. (a) Letf be amultiplicative function and let
7. (a) Prove that a graph is bipartite if and

Fn) = Zf (@ only if it contains no cycle of odd length. 6
dln
Prove that F is multiplicative. 5 (b) Find cycles of length 5, 6, 8 and 9 in the
graph given below : 4

(b) Let a, ne N, a>1. Prove that—
i) nlo@" -1);

(i) [[=n"""?=0(m);

d|n
SN < | n (c) 1If Gis a graph which contains a cycle
il T(k) = —1. ’
(i) k§::1 (k) 1'2:11 {J 3+3+3=9 prove that g(G)=2D(G)+1. 4
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(b)

(b)

(c)

10. (a)

(b)

()

J7—60/922

(5)

Prove that a connected graph G with at
least two edges is a block if and only if
any two adjacent edges lie in a cycle.

For any graph G, prove that—
(i) R(G) <D(G) <2R(G);

(i) K(G)<K'(G)<35(G) 4+5=9

UNIT—V

Prove that every connected graph G has
a spanning tree.

Let A be the incident matrix of a tree on
t vertices. Consider the t rows of A as
vectors over GF [2] by interpreting O and
1 as the elements of the two-element
field GF [2]. Show that any t—1 rows of A
are linearly independent over GF [2].

If A=A(G) is the maximum degree of a
graph G, prove that x(G)<A+1.

Let x be a vertex of a graph G whose
degree is less than n. Prove that G
is n-colourable if and only if G~x is
n-colourable.

If p, g are integers greater than 2, prove
that

R(p, 9 <R(p-1 9 +R(p, q-1)
If a graph G contains exactly one cycle
of odd length, prove that %(G) = 3.
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