20CB501/20DS501/20CS501/20IT501

Hall Ticket Number:

HEEEEEEER

11/1V B.Tech (Regular/Supplementary) DEGREE EXAMINATION

December, 2024 Common to CB, DS, CS &IT
Fifth Semester Automata Theory & Formal Languages
Time: Three Hours Maximum: 70 Marks
(14X1=14
Answer question 1 compulsorily. Marks)
(4X14 =56
Answer one question from each unit, Marks)
CO BL M
1 ‘;‘ What is an alphabet in automata theory? col1 L1 M
')D List any two differences between a DFA and an NFA? cCol1 L2 1M
;’ Define transition function with an Example Co1 L2 1M
;’ What is an epsilon € transition in an NFA? cCol1 L2 1M
';" What is a regular expression? Give an example, Co2 L2 1M
f) State the Pumping Lemma for regular languages. coz L1 1M
? What are the closure properties of regular languages under intersection? co2 L2 1M
;' What is a context-free language? Give an example. CoO3 L2 1M
i) Define Chomsky Normal Form (CNF) for context-free grammars. Co3 L1 1M
i) Define a Pushdown Automaton (PDA) with respect to its components. co3 L1 ™
l; List the decision properties of context-free languages. coa L1 ™
1) What is the definition of a Turing machine’s tape? co4 L2 1M
m) What is a language that is not recursively enumerable? Provide an example. Co4 L2 1M
;‘ Define an undecidable problem with respect to Turing machines. co4 L1 1M
Unit-|
o 8@ Construct a DFA that accepts all strings on {0,1} except those containing the cCol L3 7™
) substring 101.
b Convert the given NFA with € to NFA without € co1 L3 7M™
’ o X 2
(OR)
3 ;’ Design a DFA which accepts Even number of 0's and even number of 1's cCol L3 7M™
b Convert the following NFA to DFA col1 L3 7™M
)
1 [
o Unit-ll
4 a Write the regular expressions for the following languages co2 L2 oM
) 1) regular expression which contains L having strings which should have at least
one 0 and at least one 1
i) regular expression to denote the language L over {a, b} such that all the
strings do not contain the substring "ab”
P.T.O
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b Construct a Minimum state DFA for the following Automata coz L3 8™

)

(OR)
5 a Construct a Regular Expression for the given DFA using state elimination coz L3 7™M
) method.
—
b  Which of the following languages is regular? Justify coz L3 7™M
) 1. L={a"b"| n, m=1}
2. L={a"b" n=1}
Unit-11
6 a Consider the following productions Co03 L3 7™M
) S-aB|bA
A—=>aS|bAA|a
B—>bS|aBB|b
For the string aaabbabbba, find the left most derivation
b Simplify the following grammar Co3 L3 7™M
) S - AACD
A = aAbje
C = aCla
D - aDalbDble
(OR)
7 E)' Construct a PDA for the Language L = {a"b*"|n= 1} Cos 13 /M
b  Define Pumping Lemma, Prove that L = {a”b™"'c¢™**|m>0} is not a CFL CO3 L3 7M™
)
Unit-IV
8 ;’ Explain closer properties of context free language. co4 L2 ™
;) Construct a Turing Machine for L ={a"b" ¢" | n = 0} co4 L3 7™M
(OR) .
9 a Whatis Post Correspondence problem? Does PCP with two lists x = (bbab’ba) €04 L3 7M
) and y=(b’baa) have a solution?
;] Explain about programming technigues for Turing Machine. Co4 L2 7™M
————E O —
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