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CS-501-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 questions to be are attempted at one
place.

àË¶oH$ àíZ Ho$ g^r ^mJm| H$mo EH$ hr ñWmZ na hb H$s{OE&

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) State the difference between PDA and FA. 7

PDA Ed§ FA Ho$ ~rM AÝVa ñnîQ> H$a|&

b) Show that the following grammar is ambiguous. 7

àX{e©V H$s{OE {H$ Xr JB© J«m‘a Añnï> h¢&

S S S S Sa b b a→ ∈
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2.  a) Define the closure properties of regular languages? State
these properties. 7

{Z¶{‘V bo½d|O H$s ³bmoOa {deofVm H$mo n[a^m{fV H$s{OE& BZ JwUm|
H$m dU©Z H$s{OE&

b) What is Turing computable function? Define recursive
function. 7

Q>çy[a¨J H$åß¶yQ>o~b ’$bZ ³¶m h¢? nwZamd¥Îmr ’$bZ H$mo {b{IE&

3. a) Give CFG for R.E. (011+1)* (01)* 7

{X¶o J¶o R.E. (011+1)* (01)* Ho$ {bE CFG  {b{IE&

b) Explain multitape and universal Turing machine. 7

‘ëQ>rQ>on Ed§ gmd©̂ m¡{‘H$ Q>çy[a¨J ‘erZ H$s ì¶m»¶m H$s{OE&

4. a) Design DFA that accept all strings with at most 3 a’s. 7

EH$ DFA  {S>‹OmBZ H$[a¶o Omo CZ gmar pñQ́>̈J H$mo ñdrH$ma H$aVm h¢,
{Og‘| A{YH$V‘ VrZ a’s hmo& >

b) Construct NFA for the following grammar. 7

Xr JB© J«m‘a Ho$ {bE NFA H$s aMZm H$s{OE&

/ , / , /S Ab ab A Ab Bb B Ba a→ → →

5. a) What is decidable and undecidable problems? 7

{ZU©Zr¶ Ed§ A{ZU©Zr¶ àíZ ³¶m h¢?

b) Define two way finite automata. 7

{Û-nWr ’$mBZmBQ> Am°Q>mo‘oQ>m ³¶m h¢?
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6. a) Explain NP hard problems in detail. 7

EZ nr hmS>© àmãb‘ H$s {dñVma go ì¶m»¶m H$s{OE&

b) How can we construct regular grammar from regular
expression? Explain. 7

h‘ aoJwba E³gàoeZ go aoJwba J«m‘a H$s aMZm H¡$go H$a gH$Vo h¢?
ì¶m»¶m H$s{OE&

7. a) Give two properties of recursively enumerable set. 7

nwZamd¥{Îm BÝ¶w‘ao~b goQ> H$s Xmo {deofVm¶| {b{IE&

b) How P class problems different from NP class problems?
7

P ³bmg àíZ NP ³bmg àíZm| go {H$g àH$ma {^Þ h¢?

8. Write short note on any three of the following. 14

i) Turing machine model.

ii) NP-heat problem.

iii) Hamiltonian path problem.

iv) ID of Turing machine.

v) Pumping Lemma.

{ZåZ{b{IV ‘§o go {H$Ýht VrZ na g§{jßV {Q>ßnUr {b{IE&

i) Q>çy[a¨J ‘erZ ‘m°S>b

ii) EZ nr hrQ> àíZ

iii) h¡{‘ëQ>mo{Z¶Z nW àíZ

iv) Q>çy[a¨J ‘erZ H$s AmB© S>r

v) npån̈J bo‘m
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