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MTE-13 : DISCRETE MATHEMATICS

Time : 2 Hours Maximum Marks : 50

Note : Question No. 1 is compulsory. Answer any

four questions from Q. Nos. 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

(i) “ 2P( ) : 121 22t t t  , for all 12t  ”; is a

false statement.

(ii) The negation of ‘If A is an invertible
matrix, then Adj(A) exists’ is ‘If A is a

matrix such that Adj(A) exists, then A

must be invertible’.
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(iii) The order of the recurrence relation,
3 1 2n n n na a a a    , is two.

(iv) The coefficient of 10x in the expansion of
5 10 15 3(1 )x x x   is 3.

(v) The graph, 3,K n is Hamiltonian only if

3n  .

2. (a) Find the CNF of   2 3 1 2( ) ( )x x x x . 3

(b) Find (G), (G)  and (G) of the following
graph, G : 4

(c) Express 4 3 23 4 2x x x x   in terms of

4 3 2[ ] ,[ ] ,[ ]x x x and 1[ ]x . 3

3. (a) If the letters of the English Alphabet from
A to G are arranged on a circle, find the
number of arrangements possible if B and
E are always adjacent to each other. 3
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(b) Use mathematical induction to prove
that : 4
(1 1 !) (2 2 !) (3 3 !) ......... ( !)n n       

( 1) ! 1n   ,

for all 1n  .
(c) Draw the complement of the following

graph :

Is the complement planar ? Justify your

answer. 3

4. (a) Give a proof of the following statement by

contradiction : 3

“If m.n is odd, then both m and n are odd.”

(b) Find the sum of the series :





 
   

3 3 3 3

0

( 1) 1 2 ( 1)..... ....
! 0 ! 1 ! !k

k n
k n

using the exponential generating

function. 5
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(c) “The edge chromatic number of the graph
K6 is 5.” Is this true or false ? Why ? 2

5. (a) A box contains 6 blue and 4 yellow balls.
Four balls are selected from the box at
random. What is the probability that at
least two of the selected balls are blue ? 4

(b) If the solution of the recurrence relation :

1 2 ( ) 2n n nu u u f n n      

is 2 2 3.2n
nu n   , then find the values of

,  and ( )f n . 6

6. (a) For three statements , ,p q r , check the

validity of the following argument, using a
truth table : 5

( )r q p 

~
(~ ) (~ )

p
r q 

(b) From a survey of 120 people, the following
data was obtained : 3

60 owned a car, 35 owned a computer,
20 owned a house, 12 owned a car and a
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house, 15 owned a house and a computer,
20 owned a car and a computer, and
9 owned all the three facilities. How many
people owned none of the three facilities ?

(c) How many five-digit numbers can be
formed using only even digits ? 2

7. (a) Use Fleury’s algorithm to produce a
Eulerian circuit for the following graph : 5

(b) Solve the recurrence relation :

1 22n n na a a   , 2n 

given 0 13, 2a a   using generating

functions. 5
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(i) “ 2P( ) : 121 22t t t  , 12t 

(ii) A ]

Adj(A) A

Adj(A)

] A
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(iii) 3 1 2n n n na a a a   

(iv) 5 10 15 3(1 )x x x   10x

(v) 3,K n 3n 

  2 3 1 2( ) ( )x x x x CNF

] G (G), (G) 

(G)
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4 3 23 4 2x x x x   4 3 2[ ] ,[ ] ,[ ]x x x

1[ ]x

A G

]

B E

1n 

(1 1 !) (2 2 !) (3 3 !) ......... ( !)n n       

( 1) ! 1n  
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3 3 3 3

0

( 1) 1 2 ( 1)..... ....
! 0 ! 1 ! !k

k n
k n

6K

1 2 ( ) 2n n nu u u f n n      

2 2 3.2n
nu n   ] , 

( )f n
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]

, ,p q r ]

( )r q p 

~
(~ ) (~ )

p
r q 

]

] ]

]

] ]
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1 22n n na a a   ] 2n 

0 13, 2a a   ]
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