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Fifth Semester B.E. Degree Examina,tion, Feb./Mar. 2022

s. 
Automata Theory "":ffi*fliputao-'-*'r*. 

Marks: 100

Note: Answer any FIVE full questions, cho.q,l,,!!$ONE full questionfro*g:..,.,,qach module,

yr&Jftr*r *q::t'
*-fl t a. Define strings language and automriiffiwith examples. t {tr (05 Marks)

E b. Defme DFSM. Design DFSM tq"accert each of the following languages:

E i) L = {we {0, I }. : w corregponds to the binary encoding, without leading 0's, of natural

E numbers that are evenly'djvisible by 4).
d ... -

.. if ii) L = {we {a, b}. :,(#,.(tr)*+ 2 - #(w)) =s 0}. (f-*ftHJ is the number of a's in w).

8.8 c. Differentiate Moore nrad'hines and Mealy machines.' (03 Marks)
xF
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.fi $ 2 a. Define NDFslv},eonvert the followirg=N.[FStr4 to its equivalent DFSM. Refer Fig.Q,2(a).
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eE b. Let M be the followin$,DFSM. Use min DF'WI to minimize M. \pfei Fig.Q.2(b). (08 Marks)
AE a C. -+;-: E qefrl6) 4-8- >6Y
EE i )f'^ tr

3fl r, bllr* b( lu?Ere
q l .,ltt,:.r- uitl -'i: Fig.Q.2(bf ,1 - _O' \'- \-/r 6 s. "{r,

HE ' ;' Module-2
E E 3 a. oeine regular.*prrrriodand write;g,ffiressions for the following languages:

*€ i) L: {w e {+,-b}-: lwl is even}

f g ii) L: {w € {0, l}-: w corresponds to the binary encoding, without leading 0's, of
f H natural numbers that are powers of 4)

; F iii) 1= {a'b*coln .4,m>2',p"i2} (10 Marks)

: X b. Build u rrg,ii* expressiong alent to DFSM given below. Refer Fig.Q.3(b). (05 Marks)

""o' Fig.Q.3(b)
c. Build a FSM that accepts the language defined by regular expression : (b u ab). (05 Marks)
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OR
a. Define regular grafltmar, and show a regular glafirmar for the*|Spguage:

L = {w e {a,b}. : lwl is .u.n} -h

b. State and prove the pumping theorem for regular languages' '

c. Show that the langrug. t- = {a"t'ln > O} is not regular.

Module-3,,.="i;' ' 
'
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(06 Marks)

(08 Marhs)

(06 Marks)

5a.

b.

Define Context Free Grammar. Design a CFG for each of the following languages:

i) ;={anbn*2lr>0}

ii) L=ia'bicklj=i+k,vi,j,k>0) ;5 t't -iil

iii) ;={a'b'lm2n,m-nir.y.n}* (l0Marks)

Convert the following graffImar to Chomsky normal form: r

S + aACa $+u., ,*' t,:.i,l

A + Bla t:1.*- " "'"

C -+ cCle #uii:*' (10 Marks)

(10 Marks)

b. Conve ing CFG to PD{: *P

,.1*trari1s,c. When a PDA is called,as'detirministic PDA?
l -,..,.. ' 

\vv r"^e^ ^\u/

.;;,r' ,::r (04 Mafks)
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7 a. State and prove pumping theorem f";affia (08 Marks)
r-'- r Q

b. Show that the fo[o+ving language is rro*pontext free i1'4ffi:

1= {a"b"c'|rr*+.o} -*'iliy:: *i 
'!} 

(06 Marks)L = ta D C Inet,P-, ":, 
\vv rYr4rAv

c. Prove that corrtext free languages ar,Y.61osed under Unior and concatenation. (06 Marks)
i

OR"1
8 a. With e 4eat block diagrarge.xp,lhin the workingpf 6asic model frrr Turing machine.

"",,C - :a, ,. -'t'- ,i..ri'iT*-r ) , o6 Marks)

b. 'Deiign a Turing maciii*nffittrat accepts{$:{0'r"ln>o}. nraw the transition diagram and

(10 Mapk$

illgrbfly discuss t&gffiUhniques for Turi4 machine construction. (04 Marks)

*i,-.;; e#:=Mqgg!e-s9 a. With a neffffi{iarr1 explain thE ffiodel of linear bounded automation. (08 Marks)

b. Explain w&king of multitape turning machine. (06 Marks)

c. Uxptain how a post correspondence problem can be treated as a game of dominoes.

. .,,,,r,. ' (06 Marks)
"' - oR

10 Write short notes on the following:
a. Quantum comp.ttfgtion and quantum computers (10 Marks)

b. Church - Turfng,iflhesis (05 Mar{<s)

c. The post-coqespondence problem (05 Marks)
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