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I'-ifth Semester B.E. Degree Examination, July/Aug ust 2022
Automata Theory and Gomputability

'l'in're: 3 hrs. Max. Marks: 100

lYote: Ansxter nnv FIVE full questions, choosing ONE /illt question.from ench module.
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Module-l
Deflne the lbllowing terms with example:
(i) Alphabct (ii) Power of an Alphabet (iii) L_anguagc
Define Detcnni,istic FSM. l)raw a DFSM to accepideiirnal strinqs which
bv 3.
clonvefi the following NDFSM to its equivalent DFSM IRefbr Fig.e l(c)].

Fig.Ql(c)
Also rvrite transition table lor DFSM.

OR
Minimrzc the lollowing FSM [Refcr Fig.e2(a)].

(06 \'Iarks)
arc clivisiblc

(07 Marks)

(07 Nilarks)

b.

arL

Fig.Q2(a) (07 \,rarks)
Construct a Melay Machine which accepts a binary number and produces its cqr.rivalcnt I 'scomplement. (07 \,Iarks)
Construct a Moore machine which accepts strings o1'a's ancl b's ancl count thc 11rprbcr sj
timcs the patterx 'ab' prescnt in the strins. (06 N,larks)

Module-2

Define Regular Expression. obtain Regular Expression for the fbllorving :(i) I' I i.l"b"' m - n iseven i
(ii) t-: 1 anb"'l m) l,n) l,nm>3 |
(iii) L : { w : i wl rnod 3 : 0 where w, e(a, b)x }

(ir,) L= 1a2"62n,]n>0,r1 20 |
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(0ll \Ilrks)
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I-c1 L be the language accePted bY

17CSs4

the fbllowing frnite state machine. Il{clcr Irig.Q3(b)]
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r;ig.Q3(b)

lndicate fbr each of the tollor,ving regular cxprcssion, rvhether it correctly describcs L:

(i) (a r-, ba) bb"a

(ii) (e u b)a (bb'a)"
(iri)ba t-,zrb"a
(ir') ba t; ab''a '.; a

(v) (a u ba) (bb-a)'' (05 \'larks)

Consicler the DFSM shotvn in belou' Irig'Q3(c).

OR
a. Statc and provc thc pr-rrnping Lcmma theorcm fbr regular language. (07 N{arks)

b. Show that the language 1- = {anb" in > 0} is not regular. (07 N{arks)

c. lf'Lr ancl [-2 arc regular language then prove that Lr u I-.:, Lr L: and l- arc rcgular

languages. (06 ){arks)

Fig.Q3(c)

Obtain tire rcgular exprcssions Riro' , Rlir) and sin-rplity the regular

possible.

Module-3
Definc CFC. Write CFC for tl.re language

(i) L:{0'1"1n>11
(ii) L: { anb"'r 1n > 1 I

Consider the gratntnar

E-++EEI*EIrI-EE, IxIy
Find LMD and RMD for the string **- xY xy and write parsc tree.

Is the fbllorving gratnmar Ambiguous'/
S,+iC'*SliC+SeSla
C -+b

expressior-r as nruch as

(07 N{arks)

(Otl Marks)

(Otl llarks)

(0.1 NIarks)

tt.

b.

h.

OR
Define PDA. Obtain PDA to accept the language L(M): {lv c *o l*' e (a + b)"'}, whcrc w.r<

is reverse of rv by a trnal state. (08 Marks)

Convefl the fbllowing CFC} into PDA
S -+ aABC
A-+ai3 la
B --+ bA lb
Cl -+a

2 of 3

(06 Marks)
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c.

Convefi the tbllowing grammar into CNF:
S-+0AilB
A -)0AA IS i l

B -+ lBBl0S I 0

Module-4
Show that L: {a"b"c'' ]n > 0 } is notcontext l.ree.
Provc that cFL's are closecl unclcr union, concatenalion ancl star operation.
Design a Tunng Machirre to acceptl_: 10,,1,, ln > ll

Module-5
Design a turing machine to accept the language L: 10,,1,, 1n ) I Idiagrarn. Show the movcs r,ade by this machinc tbr the str-rns 0001 I I .

Write short notes on :

(i) Post corrcspondence problcnt
(ii) Linear bouncled automata.

OR

r 7cs54

(06 \{a rks,1

106 Marks)
(06 .\1a rks)

(Otl I,la rks)

madc by-l'M lirr
(10 ;Vlarks.1

(05 \'Ia rks)
(05 \{arks)

b.

OR
Design a Turing machine to accept g = .la''b"cn n ) r |. Srrorv the moves
thc string aabbcc.
Explai, rvith neat diagram, the working of a Turi,g machine mode l.
Writc a note on Multitape tr-rring machine .

r0

b.

Writc short notes on:
a. Clrrrrclr turing thesis
b. Quanfum computers
c. Classes of P and NP
d. Undecidable languages

Drau' thc tnrnsition
(12 \,larks)

(08 \Iarks)

(20 \'Iarks)
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