MATHEMATICS
Paper- 111 (a) : Dlscrete Mathematlcs

A

Time : Three Hours - M M : 75/66
Part-A (Compulsory) - [Marks: 15]-
- & (A )
L. Define equivalence class. el 97 &I GRS QR |
2 Define lattice. SiTetds &1 aR™>TeT QISR | ( '
3. Defirte language of the grammar. @07 & "ﬂﬁm’iﬁ “CIﬁ'qu AR |
4 * Find the number of different outcomes when three dice are - rolled. |

mmﬁWWmﬁﬁﬁqﬁmzﬁrmmﬁml

5. Define eccentricity of a vertex and centre of'a graph. | '

A B Sbren U UG BT b A IRAMERR |
6. Define isomorphism of graphs. mﬁwﬁﬂﬁﬁqﬁ‘wﬁml
7. *  Define rule of detachment. ﬁaﬂmﬁmﬁmﬁﬁmﬁf

8. Defirie turing machine as finitestate machine.
R T 1, IRAT FTEAIAA S B9 F oo SRR |
0. Define Boolean expressiofrand Boolean function.
IR OB AT ella et B IRAT AR |
10. Define equivalent switching circuit, '
*gsafﬁaﬂnﬁw?ﬁqﬁwmérml |
| Part-B
11. Prove that the inverse relation of an equivalence relation ona non-

emipty Set A is also an equivalence relationonA. .
‘R PRA b aifea ey A W R ger wwe 3 e FwE O

AR U T 99 Bl 2 |

12. 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 aaﬁa%uzhﬂ%mmaﬁmmaﬁﬁmﬁﬁm%

frfr A & witre st SRR q
13. Find all spanning trees of the following graph :
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15.

16.

17.

18.

" P a5 % W RIRG 29 S S

a |

‘
€ 6 g
b d c°s°s_

Explainall classificationof languages. B -
T & ol TR 3 gl | o
For the Boolean function draw the logical circuit diagram.
PR b s ARS IRGT F—Y: N
F=(p.q)+(.p.q)
Part-C (¥IFi—¥)
Unit-1EHE-1)
(a) LetsetA={12,3}defined ona relationR*={(1,1Y(1.2), (2,3).(3.3)].
(i) The reflexive, symmetric and transilive closure ofR. .
(i) Ct;m;')qsiﬁonof matrix relaﬁonfR: ) M P
e A = (12,3} WIRSIRRISTSE R={(1,1)(1,2), 2.3)
(3.3)} A SR ARA: | |
(ar)wga’q,wﬁaaarﬂmmsrmml ‘
(s) A siegE R @1 e | L
b) Ifd<) is,a,_cgm_ple;nented distributive lattice, then fgr allabe L: |
" afX (1<) 9P deTie RAFRTS ST Y abe LT :
- @) @avb)y=a'Ab' (ii) (@avb)=a'vd'
(a) Find the language L(G) over {a,b} generated by the grammar G=
DY, {S.c}. S,P] where P consists of S —. aca,C — acaandc

5. af G=[{a.b}, {S,c}, S.P] T AERTI & &l P& A S—>
aca,C — acaandc — b ¥ T¥ {a,b} ) 191 L(G) 1 ISR |
® LetL, =[(x.xy,x*}]andL,={y? xyz} language over A= {x,yf Find
WL, = [{x, xy, X*}] 9 L, = {y?, xyz} T0MRT A = {x,y} W
A ¥ < T DI . :
@LL, @) Ly?
Unit-IL( T3-11 ) N
diagonals can be a regular polygon with n-sides
@ iogwmgiﬁ%ﬁﬁuﬁaaggﬁﬁaﬁﬁﬁ#ﬁﬁﬁ@rm%?
(b) A-amdBun-nsthrowingtwodice.Fn'sttothrow?isawardspﬁzc.IfA
starts the game, find the chances of their wmmng _
aﬁﬁﬁaﬁm—aﬁﬁAﬁan‘éﬂ%ﬂzﬁ 9O P Ba arel Bl

[}
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(b)
o mwmmmmmm@mm

_ (a)

10

(a)

(b)

@

' ————
mm%lﬁAﬁamm%awmaﬁw
S DI |

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

ﬁiﬁmﬁ;mm@wﬁmﬁ ma‘rﬁaﬁra‘nﬁaﬁl
Fint the shortest path between the vertices a to zin the following

weighted graph : 771 “IRT 1% % ¥ < 2 & wemr e art @en
A T A AR |

, b s d4d 5 f ‘
4 3 ! 7
N 2y 2 4 D>
3 : o

'Designa finite state machin€ M'which can add two binary numbers.
TRPR eraeen weie Mm%aﬁ?mﬁma‘mmm@r

Fram e s ad | A

Show that p ©g5(p vq) < (p Aq)using

(1) Truth table (ii) algebra of propositiens

TR BN p 9 =(p vg) =(p rg) .

(31) G RN §R1 (§) |Ied] 31 SR gR

In@ Boolean algebra <B, +,.,"> for any pajr of elementsd,b €B:
(MDa+b=1landa b=0-b=a’
@i)a+b=0ifandonlyifa=0andb= 0

el SIS <B, +,,>#ﬁﬁ"‘n?ra‘raﬁu-qﬁabe3$m
Ma+b=1TAMa.b=0b=a'

@) a+b= OQfoEGﬁTW_Hﬁonlyifa:Oandb:O

Simplify the Boolean function and draw its simplified circuit:

flxy2)= xz+[y(y + )] (x" yZ')
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