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Draw a simple circuit for the following diagram and verify the equivalent
circuit by the truth table :
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Note : Section'A', containing 10 very short-answer-type questions, is compulsory.
Section 'B' consists of short-answer-type questions and Section 'C'
consists of long-answer-type questions. Section'A' has to be solved first.
Section - 'A'
freifea sfdeged weat @ ST s a1 @ g § @)
Answer the following very short-answer-type questions in one or two
sentences. (1x10=10)
geq 1. Ife P:{a,b,c} , Q={c,d,e,f} T PUQ B T BHIT
If P= {a,b,c} . Q= {c,d,e,f} then find PUQ.
e 2. GIY Bl gRAIvT PHIY |
Define Combination. :
e 3. ufd—aa@a & aRaiia Hiftrg | |
Define Anty-Symmetric.
"eT 4. fgeR i &1 |aHemsy |
Define Binary Operation.
weT 5. URMAT SrEReT 49 B TS |

Define finite State Machine.
P.T.O.
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e a, =1 Tq B B A(Z) =6 DI |

If a, =1 then find generating function A(Z).
g B wiaar AE @ ey |

Write Inverse axiom of group.

I AITd fed B g B |
Define without Zero-divisor.

yforeud AT @ AT DI |
Explain Modular Lattice.

vy 10. 9o ol & forg faver Fram fofag |

2T 1.

R 2.

Write distributive law for Boolean Algebra.
Section - 'B'

Prerifrs oy SdT wet @ W 2

Answer the following short-answer-type questions :
T o @ femamge & [n 22" el n>4.
Prove by mathematical induction that [n > 2" for n>4.

OR
HYT L={axby;x>y>0} 3 forw arever & Axa B |

(3x5=15)

Construct grammar for the language L = {axb"’ B e 0} .

fire O 5 afy R oA Gy 2, o) saaT ufaam a/=1 R
A HepHdp BRI |

If R is the transitive relation, then prove that its inverse R~ willalso be
transitive relation.

OR
qufsy & &y sraHaeny 2|

Prove that k5 be non-planar.

U3 4.

Uz 5.
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aRfA araven I3 M B Aadigd Bt | el M Reifdd sraver
areft & fear T 2

Minimize finite state machine M. Where M is given by the following state
table :

=T (State) | 9 (Input) | (Output)
0 1
8 oA S, 1
S, S, S, 0
N, S, S, 1
S, S, S, 0
S, S, S, 1

SE Wor A &1 udn R FrEfolad SR T eR a, =3a, ,r 21
B g DR | R mar ol ufdey g, =2 2|

Solve by the method of generating functions the recurence relation

a, =3a,_,,r 21 with the boundary condition a, =2.
OR

Rig AR b B IR a9 & vl Suage 1 DI, W &I
P BT AToTH BN 2 |

Prove that the order of each subgroup of a finite group is a divisor of the
group.

A =R gof R g S 99 SR SR gwisy fb gwe
AH 1 BT 2|

Find complete disjunctive normal form in three variables and show that its
valueis 1.

P.T.O.
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Prove that L = {Oili I iz 1} is not regular.
OR
511:”3”%36 AT HD HoA Eﬁ %‘FQ Oiqddh held STd P 3}1(3 :

Find the generating function of the following numeric functon :

1
A(z) = ——
@ 5-6z+z°

AR FHIINY g, —4da, | +4da, , =2" B & BN

Solve the difference equation a, —4a, | +4a, ,=2".

OR
S e fafer | fEfeRad ofr wifiaRT @1 g s BifTe
a.,.,-2a,,+a,=2",r20,RAT: ay=2, a =1
Solve the following difference equation by using genrating function method:
a,,,-2a,,,+a, =2",r>0,giventhat a; =2, q, =1.
A B a T b e AfRE (L,<) B < srawg ) <uimd b
anb=>b QAR ®aa I avb=a.

Let a and b are two elements of a Lattice (L,<). Then prove that

anb=>b ifandonlyifavb=aqa.
OR

=1 gefra wemt 31 A wame vy ¥ Rk
Write the conjunctive normal form of the following Boolean function :

Jx,y)=x+x'y
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Section - 'C'

f=ifea O ST FEt & SW S|
Answer the following long-answer-type questions :  (5x5=25)
wfordirg e Iy @ ey & -

Show by mathematical induction that :

1 1 n

1
+ =
14 47 7.0 (3n-2) 3n+1) 3n+l

OR
wTYT L:{amb":min,m>n>0} & forT THROT B AT DI |
Constract a grammar for the language L :{amb” im#n,m >n>0}.
gfe 1 quiept BT Aead 81 9 |E xRy = x— y TP O 1D &
a1 g DR 5 R v Joaar w=y Fuiid axar €, 98l x,ye ]

If 7is the set of integers and the relations xRy => x — y isaneven integer,

then prove that R is an equivalence relation, where x, y € [.
OR

Al S B AfaRad Tz & @1 P(S) 39T 9 9wl B
Tty & (P(S),c) & ofed 21

Let S be any empty set and P(S) be its power set. Show that (P(S5),<)
is a lattice.

Tty 5 W L:{a"b"|k21} T URMET araver AT T8 2

Show that the language L = {akbk lk > 1} is not a finite state language.



