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B.Sc. (Part - III) Examination, 2022
(OLD/NEW Course)

MATHEMATICS
(Optional)

PAPER THIRD (II)
(Discrete Mathematics)

Time : Three Hours] [Maximum Marks:50

 


Note :Attempt any two parts of each question. All
questions carry equal marks.

1 / Unit - 1

1.  

P.T.O.
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! 2nn  4n 

Prove by induction method that

! 2nn   for all 4n

  ({0,1},{ }, ,{ 0 1, }G s s s s s 
L (G)

If ({0,1},{ }, ,{ 0 1, }G s s s s s  is a grammar,,
find L (G).

 


If four squares are chosen at random on a chess-
board, find the chance that they should be in a
diagonal line.

2 / Unit - 2

2.  A = { 1, 2, 3, 4, 6, 8, 9, 12, 18, 24} "a,
b " A


Let  A = { 1, 2, 3, 4, 6, 8, 9, 12, 18, 24}  be
ordered by the relation "a divides b". Draw the
Hasse diagram of A.
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 (L, )  
L
 ,a b L 

(i) a b a b a

(ii) a b a b b

Let (L, ) be a lattice and let  and  denote
the operations of meet and join in L. Then prove
that for any ,a b L 

(i) a b a b a

(ii) a b a b b

 

v - e + r = 2

v, er

For any connected planar graph, prove that:

v - e + r = 2

Where v, e and r are the number of vertices,
edges and regions of the graph respectively.

P.T.O.
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3 / Unit - 3

3.  M


Design a finite state machine M which can add
two binary numbers.

 a

2 , 0 3
, 42 5r r

r
a

r

 a  a 

Let a be a numeric function given by

2 , 0 3
, 42 5r r

r
a

r

then determine a  and a 

 a0 = 0, a1 = 1 ar = ar-1 + ar-2 , r 2
{ ar }

Find the generating function for the Fibonacci
sequence { ar } defined by ar = ar-1 + ar-2 , r  2
with a0 = 0, a1 = 1.
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4 / Unit - 4

4.  

1 24 4 ( 1).2rr r ra a a r 

Solve the difference equation

1 24 4 ( 1).2rr r ra a a r

 


2 13 2 0r r ra a a  0r

 0 12, 3.a a

Solve the following difference equation by using
generating function method :

2 13. 2 0r r ra a a ,   0r

given that : 0 12, 3.a a

 RS
R

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(i) S + (- S) = S

(ii) S.S  S

Prove that the necessary and sufficient condi-
tions for a non-empty subset S of a ring R to be a
subring of R are:

(i) S + (- S) = S

(ii) S.S  S

5 / Unit - 5

5.  a, b,
c

( ) ( )a b c a b c

Show that for any elements a, b, c in a distribu
tive lattice,

( ) ( )a b c a b c

 


( , , ) ( ) ( )f x y z x y y z yz
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Find the disjunctive normal form of the following
function:

( , , ) ( ) ( )f x y z x y y z yz

 


( ) (~ ~ )P q r r P

Prove by truth table that the following formula is
a tautology :

( ) (~ ~ )P q r r P


