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M.Sc. DEGREE EXAMINATION, NOVEMBER 2023.
Mathematios — Elective '

DISCRETE MATHEMATICS

Time : Three hours L Max1mum 75 marks

PART A — (20 marks)

Answer ALL que'stions;‘
I. A Choose the correct answer (5x1=5)
1. A relation R in aset X is P if, for every
-x and y in X whenever xRy and yRx, then
x=y. = '
(a) reflexive - . (‘b) &, symmetric
.(c) transitive ‘ (d) 'antisym‘metrio

2. A product of the varlables and their negatmns ina

~ formula.is called
(@) elementary sum
(b) elementary product
() product of elementary sums
(d) sum of elementary products

GLB{a,b} =
@ axb - ® a+b
(©) a®b (@ a®b
(a®b) =
@ oot - (B aey
© a'*b @D a+b
A ——— grammar contains productions of

only the form a — B where |a| < |f| and aeV,.

(a) context-,sensmve “(b) contest-free, '

(¢) regular ‘ : ’(d) none of these

(B) Fillin the blanks: . (5 x 1=5)

If a binary operation * on x with the identify e is

commutative, then any -element that 1s left
1nvert1b1e or r1ght 1nvert1b1e is

An atomic formula is 8 ————— formula.

'The  principle of &~  holds for all

distributive lattices.
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10.

11
12.
13.

14.

15.-

- 16.

'(a)v Let

~ For any Bdolean algebra. < B, * @/ ,0,1, the '

subsets {0, 1} and the set B are both
algebras. =

The rank of & connective O; is
n is the order of O.
Answer ‘the following : (5x2 = 10)

Let X ={1,2,3,4} and R
graph of R. :
Define a simple statement function of one
variable.

Wx;ite thekprinc‘iple of duality of La.ttic':ve.

Define sub-boolean algebra.

Define a regular grammatr.

' PART B — (5 x 5 = 25)

: Anéwer the following by chodsing (é) or (b).

R ={(1,2),(3.4),(2,2)} and
S = {(4,2),(2,5),(3,1,{1,3)}. Find RoS,
SR, R(SR)(RS)RRRSS
AND RoRs R, o |

Or
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, Where

=(x,y) | x > y. Draw the

17.

18,

19

®

(2)

)

(a)

(b)

. lattice.

(a)

~example.

Let A be a given: ﬁmte set and p(A) its
power set. Let ¢ be the 1nclu51on relation on

“the elements of p(A). Draw Hasse dlagrams

of (p(A), ) for the followmg sets
@ A={a)

i) A = {o,b}

(i) 4 = {o,b,0}

-Show that SvRis tautolog1ca1y implied by

(Pv@)A(P—> R)a (Q—éS)
: - or
ShowthatP—-»(Q—»R)c;»P» ' .
ﬂQvR)Q(PAQ)-»R
Explam some propertles of lattlces
Or

Prove that every chain is a distributive
Explain the sub-boolean algebras with =
Or
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(b) write the followmg Boolean expression in an |
equ1valent sum of products canomcal form i in

20. (a)

(b)

three variable xl,xz,x3 and x,.

@ Xy * Xy

() 2, @ x,.

Explain the Polish notation.

- Or .
Let the grammar G, = (S, B;C,{a,b,c}, S, @)

where ¢ consists of the produ'ctions'

S = aSBC,S — aBC,CB - BC,

aB — bb, bC — be, cC —~>cc.  Find fhe
denvatlon of the string azb2 2,
| »PARTC—(B x 10 = 30)

‘Ansvs\rer any THREE questions.

21. Let X ={1,2,.,7} and R{xy)/x -y is divisible

- by 3}. Show that R is an equivalence relatmn :

. Draw the graph of R.

22, show that ((pvQ)AjﬁpAvajR))v
“ ‘ﬂp A _IQ)_V mP A —lR) isa tautology.. '
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23.  Explain a distributive lattice with example. Also
show that the following lattlces g1ven by the
dlagrams are not distributive. -

24. Show that the followmg Boolean expressxons are
|, equivalent to one another. Obtam their sum- of :
product canonical form -

B 685w e (02
® (x*z)ea(x*y)@(y*z)
© @Oz
@ (e )0 (&)

25. Explain Notations of Syntax Analysis.
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