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Fifth Semester

Computer Science and Engineering

Scheme OCBC 2019

TT{fl,ORY OF COMPUTATION

Tirne : 'l'hree l{ours fufuximum Marks : 70

Note : i) All T Questions are Compulsory. Internal choices has been

given ineach LO (LeamingOutcome).

rq',fr z qar'3Tm tr GTiHk{ fr-f,d q-.}-6 Lo (afu e+rs-coul

dRqrytt
ii) In case of any doubt or dispute, the English version question

shouldbe treated as final.

ffi rfr q-+-n & q?d GTerqT fr"4rq fr fufr { eiffi qM fi
qaq m1 3Tfrq rrFTr qrlmr

a. LO Questions Marks

1. LOz a) Define ffansition matrix with the help of an

example.

Transition matrix o) g6 s<rdwr fr garq-ot

t qfulTBa fiftqt
Describe regular languages with the help ofb)

examples.

c)

Regular languages d sqr-diufr fr q-6ird-r

t sqs'rxr

Define Mealy machine withthe help of an

example.

Mealy machine o\ sqreqq fr s6rq-or cl

qqgEgl

OR/3TerqT

aJ

3

4
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L2)

a. LO Questions Marks

a) Explain finite automata with proper diagram.

Finite automata m) ft-d & EI-{T qqflr{ql

Expiainfollowing:

FmfrrfuT o\ eqslEqr

I Transitionfunction

D Initial and final states

Define Moore machine with an example.

Moore machine q;f sft-qq fr e-6rq-dT t
llEr$',Egl

b)

c)

a
J

J

4

) LO3
LO4

a) Construct DFA equivalent to following NFA
ttt : ({Qo 9r Qz 9:}, {0, 1 }, 5, qo, {qr})
Where 6 is given by transition table

fqraifufu6 NFA M : ({qo 91 92 e3},

{0, l},6, eo, {q:}) } Eriiw DFA+flT
fift\ q-d a $mq!T drfu-mT qTqr RqT ,rfl t

State

Qo

91

92

93

0

Qo Qr

9z

93

1

96

91

Q3

92
b) Findregular expression forthe given DFA

fu qq DFA&.fr\ \as swien lls mlr

arb

OR/3Terqr

6

4
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t3l

a. LO Questions Marks

a) Minimizethe givenDFA.

fo qq DFAmI Minimizefifrqt

b) Describe regular expressions. Write any five

identities of regular express ion.

\a< qqrlnan znl quf{ qil \ar vwir<
fr ot{ qiq .re-qm frfost

5

5

3.
I

LO5 a) What is a Linear Grammar? Explain with

example.

Linear Grammar qqr +dT ta g<i-t<oT

gril r{q-sE\r

h

b) Find a regular grammar that generates the

Language | : (na*(ab+a)*)

Language 1: (aa*(ab+a)*) & ftg regular

grammarftfugt

List and explain any four closure properties

ofregular languages.

Regular languages ft m-6 ?N ciosure

properties dt ftETq lTq-flEgl

c)

aJ I

J

4
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l4l

a. LO Questions Marks

a)

b)

OR/3T?,IqI

Explain regular grammar with example.

regular grammar a\ s-qr{iur b' qrel qqflEq 
r

ProveY: {anbnlr>l } isanonregular
language using pumping lemma.

Pumping lemma or sqdrr "F{ ft-< mt fr
1-: {anbn I n2l } 96 ri{ \a-< t+mr tr

4

6

4. LO6
LO7

Describe any four closure properties of
contextfree languages.

Context free languages fr ftd qq closure

properties oi frqqq otr
Find reduced grammar equivalent to the
followinggnmmar

FIqfufuf, trtr{ fi'$@ reduced grammar

HTA EFT

S -+ aAlaBB
A-+aaAll.
B -+ bB lbbC
C+B

OR/3TEqr

What is derivation? Explain left.rnost and

right most derivation.

Derivation.rtn At-ar tZ Leftmostgi right

most derivation o) sq$r{g I

Convert the following grammar
equivalent Greibach normal form.

into

ffifud rlq{ o} sq-h g-@ Greibach

normal formd qRsftlo tntr

S -+AB
A -+ aA lbB lb
B-+b

a)

b)

a)

b)

6

4

4

6
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t5l

Questions

a)

b)

Define push down autotnatawithtuples and

suitable diagram.

Push down automataQ\ tuplesGfr-* nFo

qfuTrRd 6tt

Design a push down automata for the

language.

Language il ft\ Push down automata

BorEq ott

y: {anbn l">l\
OR/3Telqr

Write any four differences between

deterministic push down automata and

non-deterministic push down automata'

Deterministic push down automata Si non-

deterministic push down automatail qtzt

ot€ qn eioq frfuqt

b) Convert following CFG to equivalent push

downautomata.

Frafufuo CFG d a-oh g@ Push down

automataii cRsffi-d ott

S+aA
A -+ aABC lbB I a

B-+b

C-+c

a)
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l6l

a. LO Questions Marks

6. LO9 a) Definethefollowing:

ffifuo;fi qfurr&d .Fi 3

D Infinitelengthtape

D Read/writehead

iif Blanksymbol

Design a turing machine that accepts the
following language I: (a, b).

fiEifufun language 2: (a, b) b frq q6

turing machine ffiq otl
y: {anbncr lr> l)

OR/3TE,FII

Define the following:

ffifud fi qfunfto a\ ;

D Multitapeturingmachine

D Universalturingmachine

Construct a TM forthe following language

E: (a, b)

Fr<fufun language r: (a, il b flaq 16
ma q-qrd

L: 1rn62n I n>L)

b)

a)

b)

4

6

4

6

7" LO10 a) What are polynomial class and non
polynomialclass?

Polynomial class G Non polynomial class

qqT EtdT d?

3
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i7l

ExplainanyNP comPleteProblem' 
]

ffi rfi NP complete problemal qqs, {gl

Show relation between NP complete and

NP hard problems using Venn diagram'

Venn diagram ft €1rrdT ct Np complete

G Np hard proble*t fr qta qjdtl frsrEqt

oR/3Te.F[I

What are complexity classes? Explain

Complexity classes qqr t? qqsEgl

Expiain NP complete with suitable example'

NP complete o\ sqr6rq e.Fo qqgr{qt

Differentiate P andNP class.

P gq NP rare fr eiH{ e-dr{it

F1202317162


