Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN

Time: 3 hrs.
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Note: Answer any FIVE full questions,

a.

b.

C.

a.

Fifth Semester B.E. Degree Examination, June/July 2023
Automata Theory and - Computability

oosing ONE full question fror;l{each module.

Define the following with example:. *
() String (i) Language™ . (iii) Alphabet  (iv), Symbol (04 Marks)

Define Deterministic Finite Sta’te Machine (DFSM). Draw DFSM to accept the following
language: by
i) L={wef{a,b}": W,, has all strings that ends w1th substrlngs abb}

i1) L={w e{a,b}’ W‘Lcontams even number of a’s and off number of b’s} (07 Marks)
Convert the following non-DFSM to its equivalent DFSM.

Fig.Q1(c) % o) (09 Marks)

OR

,,,,,,

Draw the table of distinguishable and
indistmggishable state for the automata.

(ii) Construct the minimum state equivalent
of automata.

e i p (10 Marks)
Write difference between DFSM and NDFSM and e-NDFSM with example. (05 Marks)
Convert the following NDFSM to DFSM using subset construction method.
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Fig.Q2(c) (05 Marks)

Module-2
Define Regular Expressmn ‘Write RE for the following languages:
i) Strings ofa’s'and b’s whose lengthis 2 ,
i1) Set of strmgs consisting of even number of a’s followed by odd number of b’s (05 Marks)
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Construct an e-NFA for the regular expression N
ab(a + b) (05 Marks)
Obtain a RE for the finite automata shown in Fig. Q3(c)

Fig.Q?(c) (10 Marks)
OR .
State and prove that regular lané“ﬁ“ages are closed under complement intersection,
difference. s N (06 Marks)
State and prove pumping lemma for re gular languages. i ¥ (08 Marks)
Prove that the following language is not regular. _’
L={0"1"/|n>0} » AL (06 Marks)
Module-3 .
Define Context Free Grammar (CFG). Write a CFG to specify
(i) Set of all palindromes over X. = {a, b} (i) L={a"b™:n>0}

(1) L={a" b’”l m20}y - (07 Marks)
Convert the. g rnmar into Chomsky Normal F orm (CNF)
S —)aAD A — aB|bAB, Bv—»b D—>d (05 Marks)

Obtain™ keﬁ most derivation, nghtmést denvatlon for the Strmg aabbbb and also write a
derivation tree. (08 Marks)

V4

Obtain a PDA to accept the.language
L(M) = wwWe@m}
Draw the graphlcal representatlon of the PDA.'Show the moves made by this PDA for the

string aabbaa. (10 Marks)
Obtain the corresponding PDA for the grammar

S—>aABCmA—)aB|a B-—>bA|b Coa (10 Marks)

State and prove the pumpmg 1emma theorem for context tree languages. Show that
L={a"b"c"|n>0} is not'context free. (12 Marks)

(08 Marks)

(08 Marks)

Draw the transrdon diagram and show the moves made by thls turing machine for the string

0011. r (12 Marks)
| Module-5 :

Briefly explain the techmques for turing machine construction. (10 Marks)

Explain the following ¢

) Non-deterrmmsnc turmg machine (i) Multitape turing machine (10 Marks)
‘o) OR
b. The post correspondence problem

d. Class NP (20 Marks)
* kD of D * k




