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Fifth Semester B.E. Degree ExamjfiWn, June/Jaly 2023
I ut*r, #r

Autom ata Theory a nd':,Som puta bi I ity
it*"''='"'" ;{sil*F:;

Time: 3 hrs. '- ' ffiwilnax. Marks: 100

Note: Answer any FIVE full questionss"qfulosing ONE fuA questionfrum each module.
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I a. Define the following with exampte: .'*y'
(i) String (iifl,anguag"$; (iii) Alphabet (iv)*Sflirbol (04 Marks)

b. Define Deterministic Finite $t#b Machine (DFSM). Bga* DFSM to accept the following
sryqwslanguage: YT

i) L = {w e {a,b}.'W,i+.p all strings that ends with substrings abb}

ii) L = {w e {a,bffiW'iontains even number"pf ans and off number of b's} (07 Marks)

c. Convert the follffignon-DFSM to its-eguivsl&nt DFSM.
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2 a. Define distinguislrj ;n4 in4istinguishafte-I$tates. Minimiffiffowing DFSM.

-; I s-f;Ttl d"\k- &ffi$s"'s

i lA I B lF I -(i) Drawthetableofdistinguishableand

t-B-l-Gl-El* indistinguisttiut" state for the automata.
* T;--TI--T,;] -" . -6 .rr. rcTALql ' ;;',*
trl-CFl (ii) Construct the minimum state equivalent

IElHiFl ofautomata.

rTT6[qlr lv.,sl vl

lrc I'c lB | "*'tr
: L 

v-Lv;-:J..,i, .,tt{lclcl , .s
(10 Marks)

**it*I:- 4.1

b. Write ditrere&dli*""n orsrvr,siifl,.MFSM and e-NDFSM with example. (05Marks)
:::::::i-: 3 $, .t:tic. Convert tholftllofuing NDFSM tffDFSM using subset constnrction method.
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-':ll*'Fig.Q1(

(05 Marks)

Module-2r[- 'i,

3 a. Define Regulai"ffifiession.'Write RE for the following languages:
i) Strings ofa's\ind b's whose length is 2 .
ii) Set of strings consisting of even number of a's followed by odd number of b's (05 Marks)
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c.
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(05 Marks)
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Module-3 fu;

5 a. Define Context Freg.G=r$h5?nar (CFG). Write a CFG tb specify

(i) Set of all pa- ,nes over l : {a, b} ---:--.. (ii) L = {an b2n :n > 0 }

Construct an e-NFA for the regular expression
ab(a + b)-

Obtain a RE for the finite automata shown in Fig.

8 a. Explain with
b. Design a T

Draw the
001 1.

a. State and prove that regular lan{iiages are closed under complement, intersection,

difference. d":,: *.j (06 Marks)

b. State and prove pumping lemma for regular languages. (08 Marks)

r1r'r

L = {0'1" /ln > Q*} -p = .ai,,..,,1,:::::, (06 Marks)

.'&-i lr,l^r-,t^2 ,

3(@),
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theorem ffi# context tree languages.

free. 'gd
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anguages, thertip.rove thatLtwLz ,Lt'Lz and Lr
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tion diagram an*sh6w the moves made by this turing machine

(10 Marks)

(10 Marks)

Show that

(12 Marks)

are context
(08 Marks)

(08 Marks)

for the string
(12 Marks)

(10 Marks)

(10 Marks)

U. fn" post correspondence problem
d. Class NP (20 Marks)

(iir) L={a"f;--:ftd0} 
.,..: _l

b. Convert the;sh&mar into ChomskyNormal''form (CNF)
.il ':..X. "* d$

S -+@$D#, A -+ aB lbAB , Bp 6 , D -+ d (05 Marks)

c. Obtain'fuffmost derivation, righfdffi' derivation for thci,,,'i5- ring aabbbb and also write a
r--:-l5Z!i&&- a^^ d * I' ,'s::, 'i;" /OQ N,,Iqrlrc\tree. &= " * (08 Marks)
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6 a. Obtain a PDA to accept the language . ,,

L(M) = 1**ft".€'{u,b}'} 5;"','"
Draw the graphical representation of the pD,,$how the moy.ffi;p-rade by this PDA for the

string aabbaa. ,#- .,,,,.. 
n,,,,.,,,-,lr (10 Marks)

L l1L+^:- +L.o ^^*;oJsx-rli-- DT)A fnr +lrc::i*or#imqtb.

i'., ., Module-S
9 a. Briefly explain the techiiiQues for turing machine construction.

b. Explain the following:
(i) Nondetermipi#ie turing machine (ii) Multitape turing machine

t{-*ffi }' OR
Write short ngtes on the following :

Haltingg#hlem of turing machine

Quff.rtuffiomputers
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a.

c.
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7 a. State,, ve the PumP
1= {ff c" In ) 0 } is "*rub. 
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are contexffib. If Lfand Lz are context l

*gflanguages' 5
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