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MATHEMATICS
Third (a) Paper : Discrete Mathematics
Time allowed : Threc hours - Maximum Marks 75 for
Science 66 for Arts.

Parts-A ~

1. State Principle of Inclusion-Exclusion. 3fafie 3mqasi &1 Rigr fikad |

2 Define Chain and Antichain. 3GaT G91 Wa%EaT df TRAMT o |
X " Define Phase-Structure Grammar. J1eRIT IXET BT BT TR

QAR |

4. Find the number of different outcomes when three dice are rolled.
99 O B e TR T Rt aRuiE B w1 s i |
. Define Disjoint Graph with examples. 3 W% DI SaTER0l Hied TR |
6. Define Centre of a Graph. 1% &1 &% @I IR¥IRT I |
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Define Homeomorphic Graph. a1 1% & TR 1S |

Define Finite State Machine. TR sraeen 79I &1 R A

Define Boolean function. el Bers ol TR#ATST QR |

Define Equivalent Switching Circuits.ge& Raer tRug raRfia Sy |
Parts-B

Determine the number between 1 and 250 that are divisible by any of

theintegers 2, 3, S5and 7.

1 ¥ 250 D ey S QUiD oY F& S BIOR S 2, 3, 5 9 7-H
¥ R A quites ¥ Rl 2 ¥2

Let D (81) be the set of all positive divisors of 81. Then show that
D(81) under the binary relation 'divides' POSET, Is the POSET totally
ordered?

HAT 8 1 &GP Hor &1 wead D (81) 2 159 WeaRfia #if & D (81)
fRamerd g ‘A’ @ T TR & | 91 98 URTe I BAd 87
LetL, ={a. ab, ab’} and L, = {b*, ab, a’} be languages over A= {a, b} find:
HAT L, = {a, ab, ab’} T L, = {b?, ab, a*} quiHIel A = {a, b} TR NI
T A Sy

® LL, @ LL,

If G is a connected graph with n-vertices, e-edges and r-regious, then
provethatn-e+r=2,

IR G vF wHEE TAAA W6 & Forad n-d, e-BR T -8 ¥,

ﬁaaﬁ’ﬁ'&n-e+r=2
In a Boolean algebra <B,+...">, for any pair of elements a,b B :
g P <B,+...> | b6l A =) sqzai @ few

" (@) a+b=1landab=0a=1'

16. (a)

g

@i a+b=0ifandonlyifa=0andb=0
Parts-C : |
T Unit-I <
Prove that the dual of a complemented lattice is also a complemented
lattice.
f’ﬂaﬁﬁﬁﬁagﬁaww%’r At gRa SIEF oK 87
Define Equivalence Class. Show that any two equiveience classes are
either disjoint or equal.
e 3 @) aRefya SRy qor yeRia PR % < geaa o a1
YA B & T G I |
OR
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(@) Define Langu Language of the Grammar and explain all types of the grammer

‘with examples.
YTHROT HY GRA A T ATl B N USR] BT I/ Gied

TR |
() LetG=(V.T.P,S)where V={S,A,a,b,c}, T={ab,}, S symbols and
P={S54aS.S—>bd,4>b4.4->c): findL(G) overG
AT G=(V,T.P.S) W& V={S. A, a.b.c}, T={a,b,c}. S URP® 9§
EWA G A P={S—>aS.S>bd.A—>b4,4->c}, & 7 L(G)
9. B9 )
Unit- 1T

17. (@) The odds that a book will be favourably reviewed by three indepen-
dent criticsare 5: 2.4 : 3and 3 : 4 respectively. What is the probability
that, of the three reviews a majority will be favourable?

VP TS Pl G W WAl g1 Agae T 6 o @ gar A
WA B S 2, 4 : 3 TAT 3 : 4 &1 o1 97T & 5 €
A& ¥ | qgad T > g8 H e

(b) I G (V, E)is aconnected graph, then G is bipartite if and only if G
contains no odd cycle. Prove it.
IR G(VE) T TG TS &, A G REd ¥, aR ik daa Ggare
o1 favw 9 18 8, Rig kA

17. (@) Find the shortest path from A to F in the weighted graph:

= wifRa O% ¥ A ¥ F 9% agad #pf 519 IR ¢

B 14 b
- A I? < 19 | F
_\ 20\ _ , 30
c ., 2 E
(b) Explain the following : \ Frfaiea o anEE

@) Isomorphism of Graphs ATHI &I TP
(i) Planner graph ¥Hae A% -
(i) Binary tree fga< 3&1
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(iv) Hamiltonian graph ¥ = 116
Unit -1l
18. (@) Define Computable function and if Am,n) = n, tlien show t hat fis
computable.

mﬁmﬂuwa‘mﬁmmmamuﬁﬂm n)=nA YR IR
& fafaerig Bom ¥

() If p,qr are three statements, then show that ( ) (p= >0

(@ = r) — r is a tautology.

Ik p,qr 99 yHuT ¥, 79 weRfa IR % (pvq)"(p—) r)A

(g—>r) > r @ ol &

OR

18. (3) [Ifab.care any three arbitrary elements of the Boolean agebra<B,+. ..>
then prove that :
IR a,b,c WH Aot <B+.> & O V0 Jq9q &, AR 1§
B '
@) a+b=a+candab=ac b=c¢
(m (@a+b)@+c)=ac+ab

(b) Expressthe Boolean function in conjunctive normal form:

T B B AN ST W9 e A |

= ﬂxlsxpx]):(x]:x’sx;xxpxn"'xpx]) . -

e — — i —
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