50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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1fl;h)$emester B.E. Degree Examination, J une/July 2023

\ Clipn /- /Automata Theory and Computablllty
RN A

\\ 4 \\“ ,,,c/ * /
AN ."Jﬂl’"-‘.‘":’, 5% /////
& 3uhrs, Max. Marks: 100
R e " ] i,

‘each module.

Note: Answer any FIVE full questwns, choo ing ONE full question f

M(?ﬂule-

1 a. Define the following terms with ex; mple
i) Alphabet ii) Power of an alphabet” iii) Language ~ (06 Marks)
. With a neat diagram, explain.a hierarchy of language classes.in automata theory. (04 Marks)
c. Define deterministic finite statg/machine. Demgn DFSM .
i) To accept strings ha\glngw‘ﬁdd number of a’s and Qdipumber ofb’s

ii) To accept strings gxavmg number of a’s d1v1s;b1e by 5 and number of b’s divisible by 3.
(10 Marks)

2 a
‘ © (10 Marks)
b.  Define dlstlnguls able and mdlstmgulshable states minimize the following DFSM shown in
% Table Q2(b)
& |a |l
A[B|E]
B|C|F
€D [H
“D|E | H
«E | F |1
F|G|B
G|H|B
H|I |C
I |A|E
(10 Marks)
Module-2
3 a. Define regular expresswn Obtain a regular expression for the following :
i) L={a""{n24, m<3}
i) L= {w,(w)mod 3 =0 where we(a, b)"}
iiiy L= {w :'strings ends with ab or ba where we {a, b}’}
iv) L={a™b"™|n>0,m=>0} (10 Marks)

1of2
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Consider the DFSM shown below

States | 0
- Q1|92
qQ2 | g3
* Q3|93 .
Obtain the regular expressionR{”, R{’and Smehfy the regular expression as much as
possible. 1 (10 Marks)
OR /
Using Kleen’s theorem, prove that only language that can be deﬁned with a regular
expression can be accepted by source FSM. d (10 Marks)
State and prove pumping lemma%for regular language and® show that the language
= {a'¥! | i>j} is not regular. N (10 Marks)
Module-3
Deﬁne context free grammar. Design CFG for the following language.
‘ i) L = {a"b"™ ] nz0 0ym > n} (10 Marks)

Define Amblgulty consxder the grammar
E—>E+E[E—E E*EIE/E|a/b

CNF A W; Pa WM;

S —»> OA| 1B -, CMRIT LIBRARY

A —>OAA|1S]1 BANGALORE - 560 037
B—1BB|0S|0 / ao Marks)

Define a PDA. Obtain P ,A to accept the langutage L = {wew" Fwe {a, b}~ where w" is
reverse of w by a final'state. Draw transmon dlagram Write sequence of moves made by

PDA to accept the strmg aabcbaa. 4 , (10 Marks)
o Module-4

Define Turing machine. Explain with, neat diagram the working of a Turing machine model.

o (06 Marks)

De51gn tummg machine to}accept the language c" | n > 1}. Draw the transition
\ and shown the mo 7es made by turing ma??ﬁ‘hme for the string aabbcc. (14 Marks)

OR«a

(05 Marks)

(15 Marks)

Explain ha’itmg problern n Tumng machine prove that
HALTtMm = {(M, W) | The* Tunng machine M halts on input w} is undecidable. (10 Marks)

Define decidable language prove that DFA is decidable language (Apra is decidable)
(10 Marks)

OR
(06 Marks)

(07 Marks)
Explain post correspondence problem. (07 Marks)

* %k 20f2***




