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1,. De fine dlstinguishable and Indistinguishable states. Minimize thc tirllorving DFSM.

: : (10 Nlarks)

a. De fine Reg;rllar expression. Write the regular expressioll tbr thc lblkrr.l ing language s:

i) To ar;cept strings of a's and b's such that third syrnbol ll'oni the right is 'a' and fburth
syrntrc,l fiorn the right is 'b".

iii 1- == ; a"b"': t1 > .tr. nr S 3 j

Bu ild a nsgular expression liom the lbllowing FSM (Finite State Macfiine )

Fie.Q.3(b)
lbr the lbllowing regular expression a(a + b*)"b.

,Autormata Theory and Gomputabiliity

I ime: 3 hrs.

Note: Answer cny FIVE./ull questions.

It

:l'

Deline the lbllowing terms with e,xarnples alphabet. powcrs (il' ar'|

string concatenation and languages.
Define DFSM Design a DFSM to accept eash of tlre fbllowing langu,agcs:

i) 1- -. lW€ {0 I }" : W is ending ivith 0l I I
ii) L := lW€ l0.l i" . \V has odd nunrbersol'a'sand even numtrcrs ul-b'sl

Con'vert lhr: fblhr,vins N[)FSM to DI;'SM:
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Write an erluivalent NDFSM
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Show that regular languages are closed under complement and intel;ection.

tr;litil$iii4

(1(r lrlarl:s)
State 'and 

prove pumpihg lemma theorem for regular languages. And show that l.he k.ni;ua3e

4a.
b.

. L : l,yVWI{ : We {0, 1]- is not regular].

5 a. Define CF'G (Context Free Grammar). Design CFG for the languLages.

i) L = {o'" 1"'ln >= o,m >: o}

ii) 1= lt)'1,2*li =.i or.i: k|

b. l)efin,: Anrbiguity. Is the lbllowing grammar amhiguous? Give rea.s{)u.

S -+ icrslictSeSla

fl -+ lr

a. Definr: CNF (Chomsky Normal Form). Convert the following CFG ro CNF.

S -+ uACa" A -+ Bla, B -+ Clc. C + cCle

(1(, I' Ia rl:s;

(llrhlarls)

(1,(,Irlarl:s)

(l(,f'[a.rl.s)

llr I,tarl:s)
10t'f'larl:s)

[0ti I'lairlrs)

l0tl I'larls)
l[lr'I'larl.s)

l1i I'larI:s)
1Oii;I,larls)

b. Dehne PDA {Pusir Dou,'n Automati)" Design a PDA to acr:epl the lbllc,wing la:rlriurEe,

1.,: t;t"b": n >:0|. Draw the transition diagram forthe construcr;ed PDI\. Shol', th,: It's
lbr thr: string aaabbb. [l(,l,tarl.s)

a" Delinr' a Turing Machine. Explain the working o1'a Turing Machirre. 10t;Irta,rls)
b. Design a Turing Machine to accept l- = !0nl"2"ln >= 0| . Draw.the lransitiorL diagriurr. Shcw

the n'ioves made for strine 001122 ll I I' larl:s)

I a. Design a TM fbr addition of 2 numbers (2 + 3) i,vith transition diag;ram and t f for the srull( .

tr.

c.

b

10

tr. Define and diflbrentiate DTM and ND'|M.

l::rpla in post correspondence problem,
Explain Haiting problem in'furing Machine.
Write a note on Church Turing Hypothesis.

Fxplain three variants of Turing Machine.
Write a note on Quantum Cornputation.
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