MATHEMATICS
Paper-TII (a) : Discrqte Methematics

Time : Three Hours M.M. : 75/66
Part-A (Compulsory) [Marks: 15]
L M- 3 ()

1. praw a Hasse diagram of the set D, of positive intergration divisors
" of 30. 30 D & YUIiE AP B TG D, BT &9 A N TERi
R |- - - | |

2. Define partition of a set. Frafia T B IR=ET G |

3. Define fundamental principle of counting: .

frafig AT & R R | :
4. Define fundamental principle of counting.
o B T RIgrl 1 ORI SIoR |
5. - Define complementary combination. I H 1 IR AR |
6. Draw flow chart of path andCircuit. |
yo de1 IRTY &l YaTE S G |
Define radius and diameter of a tree.
& @ S e o IR A |
g8 . .Define equivalent machine. g FAT B gR9f I |
0. Define ofderralation in Boolean algebra.
AR EISTACH & HH TwE Bl TR QR |
10. Defintefallacy and give an example.
S B R SRR T v IR0 N AR |
| Part-B (Compulsory)
APT-q (ffard)

11, LetS={(ab):1+ab>0;a,b e R} be arelation on the set R of real
* - numbers. Then explain whether S is reflexive symmetric or transitive.
T Arfde @ 999d R UR uRwiiEe 6E 9= S= {(a,b) : 1+ ab
>0;a,b € R} ¥ 5= % S wrame Tagey, TAR 311 GBS &

a S
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AR ————————————————— ——
. -The probability that a teacher will give an unannounced test during

1

any _class meeting is — . If the student is absent twice, what is the

3

probability that he will miss at least one test?

. 1 |
wwﬁf?ﬁmﬁﬁmmqﬂmaﬁaﬁm 3 €13 TP
faremst <1 AR orpuRer <& 1 39 91 6 Wfiwar T Br 15 T8 B

. A P T e T < WH?

13.

14

15.

16. (@)

A plane simple graph has 30 vertices each-of degree 4.dn how many
regions can this grap be partitioned?

ﬁa—»ﬁrmamwwﬁ 30 Qﬁé%awme‘n#ﬁa?ﬁ%4%l
mﬁuwﬁrﬁsﬁmﬁ(ﬁ)ﬁﬁmﬁﬁmmmﬁ

Prove that language L={a =r= n ;m>1} isnota finite state

language. v iford s = L <4 =7 =n*n>1} @IRR
FyaRe A T g \
Show that the compound statement (pv g A (~ p/\ q) is a’

contraction. qaﬁfﬁﬁﬁﬁﬁﬁ&r YhI (pvq)/\(~ PA~q)

vz RdErE ¥
Part-C (FIF1-)
Unit-1 (EP=-1)
Definé partial order relation and equivalence class. Show that any

" two equivalence classes are either disjoint or equa]

®)

mwmawwaﬁqﬁmmaﬁmlﬁaaﬁmﬁﬁsa
gaxmaﬂmﬁrmgﬁﬁla%mWW|

Prove that the number of derangement of a set with n-element is:

D, zn\:l—l 1+1+1 ..... (_1)—]

@

1 22 23 44
ﬁaﬁﬁlﬁﬁﬁn—ma}ﬂgﬁmaﬁwmaﬁmaﬁ%-

1 1 1.'1 ,,1]
=zn|1- p—— (-1 — -
D, "\: A2t ol

Or (3194aT) s
LetG=(V,T,P,S), where V= {S, a,b} T={a, b}, Sisthe initial
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17. (a)

®)

\ (a)»

symbol and p= {S — aaS,S — a, S b}. Find the language L (G) of
the grammar G. '

A G=(V, T, P, S) W& V= {8, a,b}, T={a, b}, S YRI5 FiI
ATBRY p={S —» aaS, S — a, S b} H N G T HIH |

. Construct a grammar for the following language

L={ab%i,j>1,i = j}

=1 1 & forg =T @ = A -
L={a§bf%i,j.>_1 i 5= j}
| Unit-II( $E-I

In how many ways the digits 0,1,2,..... ,9 can be arrangedso that :
(1) 0 and 1 are together? N\,

(1) 0 and 1 are together and in the order 01.- o
0.1,2,.... 9a%rﬁﬁ%m%maﬁaamwmr%ﬁs

(i) O TSN 1 - &7

() 0dA 1 BH 01 AN E@? N/, . -

Defme complete bipartite graph{ Show that ina complete bipartite

) TR (4 T a2
n
graph wnh n-vertices thetotal sumber of edgeb cannot exceed —= .

@mwﬁmwlmmﬁmwm

ki

6 ¥ n—e‘hééiihm — 9 aﬂwaﬁ%aﬁﬂaﬁl
\
Or (39T )
Solve the travelling sales person problem for the following graph

‘ ﬁ'ﬂ!ﬁmwa%miaﬁﬁlmaﬁmmﬁ

®)

Define the following with examples :

(i) Hamiltonian cycle and path

(ii) Eulerian graph

(iii) Rooted tree 3
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, (iv) Spanning trce

| FreRiReT 1 SeTRoll wid TR SR

() =TT TE qur Uy

(i) SRR IS

(iii) T 94

(iv) S 34 | _

Unit-TT( 33RE-IIL)

18. (a) Define and expain Turing Machin€ as-Finite State Machines. |
=g e 1 R & 5T, R sl A @ 59 3§ e |

(b) Define proposition and tautology. Also state and prove De-Morgan's
Law for propositions.

meﬁﬁﬁmaﬁma@a—mﬁﬁﬁwmam
T 5w fag B | |

4 Or ( 31¥ar) '
(2 Provethat maBobleanalgebraB for any two elements a,'be B, a
' £Bislubanda.bis glb of {a,b}.

WW%W@W@HBﬁMQTW&bG B,®%a+b
- ~FEde aA a. b S B B |

(b) ( Bxpress the Boolean function in their conjunction normal form:

VBXy z) = fx + (x4 y)] x+@¢'z)] " %

WW&MWW#WW
F&,y,z) =[x+ X £y)] [x+(y'z")]
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