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MATHEMATICS
Third (a) Paper : Discrete Mathemaitics

Time allowed : Three hours . Maximum Marks 75 for
‘Science 66 for Arts.
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Parts-A =
1. State Principle of Inclusion-Exclusion@iffafic 3rqaei o1 Rigra iRk |
2 Define Chain and Antichain. S[&eit w1 fasEer o aR¥S SR |
X " Define Phase-Structure Gramumar. el iRE-T SBRT 1 TR

| QSR | -
4. Find the number of different outcomes when three dice are rolled.
O 9T Bl B 9% N AT R ) ST s Sior) |
5- . DefineDisjointGraph with examples. 3 H BISAN0l G THEIRT |
6. Define Centre of a Graph. 1% &1 &= %! GRYING i |
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13.

14.

15.

Define Homeomoxpluc Graph. G50 Wa?l RSt SR |
Define Finite State Machine. TR sfaeett #4017 & aR1 e 1.
Define Boolean function. ¢ werd &1 GR&mT S |

Define Equivalent Switching Circuits.ged Rae IRuS oraRwfia Hifory|

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

theintegers 2,3, 5and 7.

1 ¥ 250 B FeT 9 QUIT oY FET 1T DI S 2, 3, 5 7N T A
2 R 1 o ¥ R 211 ¥?

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

HFT 8 1 B S HIoi) &1 wgead D (81) € A SR o’ 7 D (81)
Rerend T Nie’ & T URIT © | G0 98 IR QU1 i 87
LetL ={a, ab, ab’} and L, = {b* ab, a’}‘be Ianguages over A= {a, b} find:
AL, = {a, ab, ab3}aeer £b2, ab! a?} qUHTeT A = {a, b} T 9NIT

€, T 31 DI -

O LIIJQ (ii) L21.12

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

A G Vo g FHIend T & R n-A, e-PY T -8 &,
Rig B n<e +r=2

In a Booleahalgebra <B,+...">, for any pair of elements a,b B :

T QoA <B,+..> ¥ gl 4 =) sjgaail & fere

" ()84 b=1andab=0a=1"

16.. (a)

(b)

(if) axb=0ifandonlyifa=0andb=0
_ - Parts-C : _
T Unit-1I <

Prove that the dual of a complemente,d lattice is also a complemented

lattice.

ﬁaﬁm%gﬁawzﬁraﬁr At g TS BT 7

Define Equivalence Class. Show that any two equiveience classes are

either disjoint or equal.

T T @Y gRwifda HifoRy qor Y=Rid BT s < geuar &1 ar |

Y B & AT GRER I |
- OR
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17. (a)

®)

17. (a)

(b)

7 Deﬁne Language of the Grammar and explam all types of the grammer

“with examples.
THROT Y GRATST SR T&T AT & wﬁmaﬁwm

SUEIEDE

LetG=(V.T.P,S) where V= {S,A,a,b,c}, T={ab,c}, S symbols and
P={S—>aS,§ >b4,4—>b4d.4A > c}: findL(G) over G

T G=(V,T.P,S) W& V=4S, A, a.b. c}, T={a,b,c}. S URFHE Hilid
BT G T P={S >aS,S >bd A b4, A—>c}, B FNL(G)

TH. HIfY |
Unit-1I

The odds that a book will be favourably reviewed by three indepen-
dentcriticsare 5:2, 4 : 3 and 3 : 4 respectively. Whatis the probability
that, of the three reviews a majority will be favourable?

TP JEieh 1 S 03 qaAraat §RT agwmﬁféﬁrﬁ$w#
HARTIIUTT ST 5 2, 4 : 3 T 824 B | o1 w9 & 6 &
RS | | A0 TRIS D T8 7 ene

If G (V, E) is a connected graph. then G is bipartite if and only if G
contains no odd cycle. Prove'it.

g G (V, E) T& 99g 7% &,a9 G BEvd ¥, 2R i dga Gl &
P T95% 9 8 &/ NG PRI |

Find the shortestpath from A to F in the weighted graph:

= MIRaAH. A A | F 9% eread JFt 5/ DI

\-\B 14 D
23 - 26
A l T 19 11 F
20 oy 30
C N2 E

Explain the following : O\, e o sy

@ Isomorphism of Graphs AT T JeIHIRAT
@) Planner graph J¥aeig A6 :
(i) Binary tree fg=x ga1
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(iv) Hamiltonian graph%ﬁﬁ“fﬁﬂ?%

Unit-III
18. (a) Define Computable function and if fim,n) = n, thien“show t hat fis
computable.
aﬁmﬁawﬁmaﬁﬁamuﬁﬂm n)=n3NyeRie R
& fafee i v ¥

(b) If p.q.,r are three statements, then; show that ( v (p = >r)"

(g = r) > r is a tautology.

IR por G YBe ¥, e GERa SRR 5 (pvq) (p> P

(q—>r)>r T el
OR
18. (@) Ifab.careanythree arbm'aty elements of the Boolean agebra<B,+. ..™>
' then provethat ;
IR abe R S <B+.> @ OF Vo e@gg §, AT R g
DI - | '
@ afb=a+candab=ac b=c¢
@, (a+tb)(@+c)=ac+a'b
(b), Express the Boolean function in conjunctive normal form:
YN Hel DI WA M 99 3 e o |

N\ S, %, X)) = (X.ns,x)(&:sw,x,) -
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