
USN

2a

15CS54

with accepting states
(08 Marks)

Fifth Semester B.E.
Automata

Time: 3 l'rrs.

Degree Examination, July/August 2022
Theory and Gomputability
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Max. Marks: 80

Note: Answer my FIVE full questions, choosing ONE ftrll question from esclr rttodule.

Module-l
List the applications of Finite Automata. Design DFSM for following languages.
i) t-:{W lln,, lmod2:0 &ln1l mod3:0}
ii) L = {strings of a's and b's which start with ab and ends with a}. (10 Marks)

b. Define Finite State Transducers. Obtain and equivalent Moore machine for the Mealy
machine given below. (06 Nlarks)

Fie. Ql(b)

OR
Consider the DFSM given belowDefine Power of an Alphabet.

(D, F, G) and compute.

i) Distinguishable & Equivalent States
Define eps ( ). Obtain an equivalent DFSM

iD Minimization of Finite Statc Machine.
for Finite Automata given below. (08 Marks)

3a

Fig. Q2(b)

Module-2
Define Regular Expression. Construct the Regular expression fbr the languages given below
i) L: {a" b'ln, m} l, mn>3} ii) L= {anb'lrn*n iseven}
iii) L: {Stringsof0's& 1'swhichdoesnotcontaintwoconsecutive0'sandendswith0}.

(08 Marks)
State and prove the pumping Lemma for Regular Languages. Prove that, the language

L : {an b- cn I h , o } 0} is not regular. (08 Marks)

OR
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Obtain Regular expression for Finite State Machine given below and give thc languagc

defined by Regular expression. (08 Marks)

Fig. Qa(a)

b,

5a.

b

List the closure propertres of Regular Languages construot the Regular Grammar

following : i) L-= {(01)--loi1o+ t1.1 ir) L: {un'1 62m+' In, m>0}
iiit L: {(01 + l) (0 + l0)-}.

Module-3
Define Cl]G. Construct CFG for the languages given below :

i) L: {w I n. (w): nn (w)} ii) L = {n'n+ 
I 6n.m c2" l^n, m > 0}.

Define CNF. Design PDA fbr the language L: {0'b* 12n ln, m > 0}'
Instantaneous Description for the string Obb1 l.

by multi

with neat

lor

(08 Nlarks)

(0ll VIarks)

Writc the
(0ti r\larks)

tapc TM is
(08 Nlarks)

diagrar.u and
(0tt NIarks)

OR
6 a. Consider the Grammar

E-+E+ElE-ElE*E
I-+0lllaibllallbl l0

7a.

b

8a.

b

E/E l(E) I r

I1
and compute the following for input string (a1 + b0 * 00).

i) LMD ii) RMD iii) Parse Tree ir) Is this ambiguous? Justi{y yoLrr arls\\rer.
(08 Marks)

b. List out the simplification techniques of CFC. E,xplain PDA and obtain an equivalcnt PDA

lbrCFGgivenbelow: S+alblaSblbSa. (08Nlarks)

Module-4
List the Closure properties of CFLs and prove that language

context free language.
Define TM. Explain working of TM with neat diagram.

OR
Design and construct TM to accept the language L = {W I W
the moves made by TM for string W = ( ( ) ( ) )
List the techniques for TM construction. Explain the concept

using context free grammar and Push Down Automata.

L = {a'n bn c2" , , =,r0,rril.,ill'

(08 Marks)

is balance parenthesis). Show
(08 Marks)

of string membership in CFL
(08 Marks)

9a.

b

10 a.

b.

Module-5
List the variants of TM. Prove that for every language accepted

accepted by some Single tape TM.
Define l-inear Bounded Automata (LBA). Explain the model o1'LBA
state the relation between LBA and context sensitive language.

*r.*r<!k

2 ofL

OR
State the definition of Algorithm by Church - furing. Explain the Quantum computerilru.r.rl

Define P, NP classes with respect to TM. Explain post correspondence problem and prove

that PCP with two list x - (01, 1, l) ; y = (012 , 10, 1r) has no solution. (08 Nlarks)


