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CS/SD-501 (GS)
B.Tech., V Semester
Examination, December 2024
Grading System (GS)
. Theory of Computation

Time : Three Hours .
Maximum Marks : 70

Note: i) Attemptany five questions.
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ii) All questions carry equal marks.
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iii) Assume missing data, if any, suitably.
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iv) In case of any doubt or dispute the English version

question should be treated as final.
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1. a) What is a DFA machine? Design a deterministic finite
automata machine over the alphabet set {0, 1}, accepting
all strings starting and ending with different alphabet. 8
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b) Define finite-automata machine mathematically and

explain its types. 6
Finite-automata machine @ T wa ¥ ofonfie &
oI % WhRT ) e B o
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2. a) Consider the following grammar for list structures: 6
S = a/ANT)
T—>T,S/8

Find left most derivation, right most derivation and parse
tree for the string (((2,a),A(a)),a).
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b) Write the differences between Mealy and Moore machine.
Convert the given Moore machine into its equivalent

Mealy machine. : 8
el 3iR 3R waf % M arer frRavr & 7 oz el
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3. a) Discuss about the Chomsky hierarchy of languages with
their grammar constraints rules and corresponding

automata for each class. 8
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b) Define the regular expression. Find the regular expression
for the given DFA machine, 6
YRR TR @) aRefe 1 & 7 DEA A4 6 R
TR N9 @i
4. a) Find a reduced Grammar equivalent to Grammar G,
having Production rules P. 3
P:{8S—>AC/B,A—a,C—¢/BC,E— aAle}
P S gl dret AR G & WG U6 SiEH AR S|
P:{S—>AC/B,A—2a,C—>c¢/BC,E—>aAle}
b) Construct the PDA accepting the language {(ab)™:n =1}
by empty stack. 6
WA TP GRT 1T {(ab)™ n>1} &I WHR &Rl g¢ PDA
1 fryefor x|
5. a) Minimize the DFA using Myhill-Nerode Theorem. 8
Myhill-Nerode 5% 1 ST &% DFA®! Bargss
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Convert the grammar S — AB, A — BS/b, B - SA/ainto
Greibach normal form. . 6
TR S = AB, A— BS/b, B — SA/a & e UHF &9 H

T |

Explain the different models of the Turing machines. 6
g aefii & Rftr Ateel &t e w)

Show that L. = {anbnen/n>1} is not a context-free language.
8

f@rd f L= {anboen/n>1} U Bicave-IHt o 8l 21

Explain the difference between tractable and intractable
problems with examples. 7
ITERw Wfed Tl ok Spacaet wHRIel & 9 IR
WE TR :

Is NPDA (non-deferministic PDA) and DPDA
(deterministic PDA) equivalent or not? Illustrate with an
example. 7
Tl NPDA (A9-2efiffiffesd PDA) sk DPDA

(SeHfffees PDA) T9@e €7 U6 SCTevul oo T
G

Explain P and NP problems with examples. 4
P 3R NP HHRIISH Y IR0 Aidd Wz

Write a short notes on the following: 10
frafafas u wiém ey fore|

i) Universal Turing machine
ii) Post Correspondence Problem
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