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MATHEMATICS
Paper- 111 (a) : Discrete Mathematics

Time : Three Hours ‘M.M. : 75/66
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Part-A (Compulsory) [Marks: 15]
WIT- 31 ( Afard )
Define equivalence class. gl a1 &1 Ry Gfowy |
Define lattice. Siicias &1 GRS QSR |

Define language of the grammar. @&voy Y 1M 'cﬁw AT |
Find the number of different outcomes when three dice are rolled.

ﬁqmﬁmwwﬁﬁﬁmﬁmmaﬁm

Define eccentricity of a vertex and centre of a graph. __ '

A o S T TS 1 D B IR SR |
Define isomorphism of graphs. T B FeATHIRTT B GR9I AR |
Define rule of detachment. faerrar fiaw @Y tlﬁqrfﬁa W [
Define turing machine as finite state machine.
R 9dA 21, IRAT e 790 & B9 3§ TR SRR |
Define Boolean expression and Boolean function.
el AP qAT A et o TR AR |
Define equivalent switching circuit.
Ja g aRae & o\ Aot |

| | Part-B
Prove that the inverse relation of an equivalence relation ona non-
empty set A is also an equivalence relation on A.

- iz PR S e e A W R geaan awaee @1 giiem g f

AR & N 99 Bl B |

Find the probability of four digit numbers, which are divisible by

three, formed out of digits 1,2,3.4.,5.

1,2,3,4,5 slaﬁa%mﬁmmﬁmmaﬁ?rwﬁmﬁ

frfre 28 & s sa B !
Find all spanning trees of the following graph
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Explainall classification of languages.
TS B 9 T B R |
For the Boolean function draw the logical circuit diagram.
771 geltg o @ wia e oRye gs:
F=(p'.q)+(p.q)
Part-C (1F-4)
Unit-I (&%)
(@) Letset A={12,3)defined ona relationR = {(1,1)(1,2),(23), 3,3)].
Fmnd . | S .
(i) The feﬂexive symmetric and transitive closure of R. .
(n) Compomnonof matrix relation R. .
=g A ={1,2,3) WuRenféa ww=g R ={(1,1)( 2), (23)
(3,3)} A IR
(31) TG, TR T P HIRD T DI |
(%) A areygE R &1 g |
() If (L<)isacomplemented distributive lattice, then forall a,beL:
IR (L<) T 4e71® IRA TT5 3V abs LT
- ()(@vb)=a'Ab' (ii) (avb) =a'vd'

(a) Find the language L{G)over {a,b} generated by the grammar G=
[{a,b}. {S.c}. S,P] where P consists of S - aca,C — acaandc

— b.3f& G=[{a,b}, {S,c}, S,P] E ARV ETE PB AR S —

aca,C — acaandc — b¥ ¥ {a,b} W M L(G) 519 SRR |
®) LetL =[(x.xy,x*}]andL,=(y* xyz} language over A = {x, y Find

A L, = ((x, Xy, x*}) 91 L, = {y?, xyz} S0 A = {x,y} W

qI¢ & O 9 PR

@®LL, (i) L,?

Unit-IN( 3&E-11 )

(a) How many diagonals can be aregular polygon with n-sides?

n- on3i AT el Frafira agyer 3 e e e drawa € ?
(b) Aamd B turns throwing two dice. First to throw 9 is awards prize. If A

starts the game, find the chances of their winning.
2) g B NI F A ¥7 B B §, U8 9 T B A B
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(a)

N freren & 13k A et IR e & 1) w0 e AT
1T AT | Tﬁ

‘Prove thatevery non-trivial tree contains at least two pendant
vertices.

Rig B & W% sigw gaton ama’rﬁm‘mﬂ‘rér%l
Fint the shortest path between the vertices a to zin the following

weighted graph : 7751 *1RT 1% 3 st 09 2 B Wea ergem wrf aen
APt 8 T AR |

b_s d S

b

¢c 6 e S 8

Design a finite state machine M which can add two binary numbers.
“uRf ST w9 Mwﬁﬁ{maﬁmﬁmﬁz‘laﬁﬂﬂw@
FHrar femsnad |

Show thatp <>q =(p vq) <>(p Ag) using

(1) Truth table (ii) algebra of propositions

TR BRR p =9 =(p vg) =(p Ag)

(31 A RN gR1 () 91eE] 1 S R

In a Boolean algebra <B, +,.,"> for any pairof elementsa,b €B:
()a+b=landa b=0-=b=a’

(i)a+b=0ifandonlyifa =0and b = 0

i SISFIG <B, +,.,> W f&=81 1 <Y s/@udi a, b eBaH'E"R’:
(Ma+b=1TMab=0cb=a'

" @) a+b=0ifafk IR Ssa AR onlyifa=0andb=0

®)

Simplify the Boolean function and draw its simplified circuit:

| ﬁﬁﬂﬂﬁuwmmaﬂmﬂﬁ%m

flxy)=x2+[y(y' +2)] (x'yZ')
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