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IT-503(A)-CBGS
B.Tech., V Semester

Examination, December 2020

Choice Based Grading System (CBGS)
Theory of Computation

Time : Three Hours

Maximum Marks : 70

Note: i) Attempt any five questions.
{H$Ýht nm±M àíZm| H$mo hb H$s{OE&

ii) All questions carry equal marks.

g^r àíZm| Ho$ g_mZ A§H$ h¢&
iii)All parts of each question to be attempted at one place.

àíZm| Ho$ g^r ^mJm| Ho$ EH$ hr ñWmZ na {b{IE&
iv) In case of any doubt or dispute the English version

question should be treated as final.
{H$gr ̂ r àH$ma Ho$ g§Xoh AWdm {ddmX H$s pñW{V ‘| A§J«oOr ̂ mfm
Ho$ àíZ H$mo A§{V‘ ‘mZm Om¶oJm&

1. a) Explain Chomsky classification of grammar and language.
7

J«m‘a Am¡a ^mfm Ho$ Mm°åñH$s dJuH$aU H$mo g‘PmBE&

b) Prove that, if L is a recursive language, then .L  will also

recursive language. 7

{gÕ H$s{OE {H$ ¶{X L EH$ nwZamdVu ̂ mfm h¡ Vmo .L  ̂ r nwZamdVu

^mfm hmoJr&
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2. a) Explain ambiguous grammar with example. 7
CXmhaU g{hV AZoH$mWu J«m‘a H$mo g‘PmBE&

b) Construct PDA for the language { }! 1n n nL a b c n= >=

by final state. 7

^mfm Ho$ {bE PDA H$m {Z‘m©U { }! 1n n nL a b c n= > =  H$s ApÝV‘

AdñWm VH$ H$s{OE&

3. a) Explain Finite State Machine (FSM) with its limitations
and applications. 7
AnZr gr‘mAm| Am¡a AZwà¶moJm| Ho$ gmW Finite State Machine

(FSM) H$mo g‘PmBE&
b) Explain Kleene’s theorem with example. 7

CXmhaU g{hV ³boZ à‘o¶ H$s ì¶m»¶m H$s{OE&

4. a) Explain Turing Machine (TM) model in detail. 7
Q>çy[a§J ‘erZ (TM) ‘m°S>b Ho$ ~mao ‘| {dñVma go ~VmBE&

b) Design a Turing Machine ‘M’ to recognize the language

{ }! 1n n na b c n >= . 7

^mfm H$mo nhMmZZo Ho$ {bE Q>çy[a¨J ‘erZ ‘M’ {S>OmBZ H$a|

{ }! 1n n na b c n >=

5. a) Show that the equivalence problem for finite-state
transducers is reducible to the equivalence problem for
pushdown automata. 7
àX{e©V H$s{OE {H$ g‘Vwë¶Vm g‘ñ¶m nweS>mCZ AmQ>mo‘oQ>m Ho$ {bE
n[a{‘V pñW{V Q´>m§gS>çygg© g‘Vwë¶Vm g‘ñ¶m H$‘ H$aZo ¶mo½¶ h¢&

b) Construct a finite automata equivalent to the regular

expression : ( ) ( )( )0 1 * 00 11 0 1 *+ + + . 7

{Z¶{‘V g‘rH$aU Ho$ ~am~a EH$ n[a{‘V AmQ>mo‘oQ>m H$m {Z‘m©U H$a|

( ) ( )( )0 1 * 00 11 0 1 *+ + + .
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 6. a) Construct a Turing Machine that can accept the set of all
even palindromes over {0,1}. 7
EH$ Q>çy[a¨J ‘erZ H$m {Z‘m©U H$a| Omo {0,1} go A{YH$ g^r
Palindromes Ho$ goQ> H$mo ñdrH$ma H$a gH|$&

b) Reduce the given grammar into Chomsky Normal Form.

S abSb a aAb,A bS aAAb→ → . 7

{XE JE J«m‘a H$m o MmåñH$s gm‘mÝ¶ ê$n ‘| H$‘ H$a |

S abSb a aAb,A bS aAAb→ → .

7. a) What is a context free grammar and explain closure
properties of context free grammar? 7
Context free grammar  ³¶m h¢? Am¡a Context free grammar

Ho$ ~§X JwU ~VmBE&
b) What are Turing machines? Explain different ways by which

we can represent the Turing machines. 7
Q>çy[a¨J ‘erZ ³¶m h¢? {d{^Þ VarHo$ ~VmBE {Oggo h‘ Q>çy[a¨J
‘erZm| H$m à{V{Z{YËd H$a gHo$&

8. Explain the following terms with example. 14
a) Top Down Parsing
b) Halting Problem
c) Greibach Normal Form
d) Cellular Automata
{ZåZ{b{IV H$mo CXmhaU Ho$ gmW ì¶m»¶m H$a| …
A) Q>mn S>mCZ nmaqgJ
~) hmb{Q>§J àmãb‘
g) {J«~mM Zm‘©b ê$n
X) gobwba AmQ>mo‘oQ>m
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