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
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Fifth Semester B.E. Degree Examination, Dec.201 7/Jan 18
. Automata Theory & Compatlblllty

3 hrs. ,’ o de Marks: 80
Note: Amwei FI VE Sull questions, choosing one full question fr('m each module.
Module-1 N
Define the fo]iowmg terms with examples: (i) Alphabet 1'~‘(‘i(i) ‘Power of an alphabet
(iii) Concatenatlon © (iv) Languages {0y (04 Marks)
Draw a DFA to aCecpt strings of a’s and b’s ending with bab’ ’ (03 Marks)
Convert the followmg \TDFSM Fig. Q1 (¢) to its equlvalen* D‘EQM (09 Marks)
S, S ;

@@W% _)3 5 € sEy y )%

Fig. QI (¢)

Draw a DFSM to accept the language

L= {w efa,b} :vx.yefa, b} (0=x abbaa), }v (0=x babay))} (03 Marks)
Define distinguishable and mdlstmgulshab'e states. Minimize the following DFSM,

S 40 -]
A |BJA
B |[A|C
C |D|'B
*D|D| A
E |[D|F
F |G|E
G |F |G
H |G|D e
(i) Draw the: table ofdlstmgmshable and mdlstmgmshdb'e state for the automata.
(i) Construct minimum state equivalent of automata. — ° (09 Marks)
Write differences between DFA, NFA and €-NFA. N (04 Marks)
i Module-2 -
Consider the DFA shown below:
LA States | 0 1
—(1 q2 q1
q2 q3 qQi
B *q3 B Qe
Obtain the regular expressions R;?, R;"” and simplify the regular expre551ons as s‘inuch as
~possible. (09 Marks)
- Give Regular expressions for the following languages on Z: {a,b,c} o
(i) all strings containing exactly one a
(i) all strings containing no more than 3 a’s.

(ii))  all strings that contain at least one occurance of each symbol in z . (03 Marks)
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15CS/ISS4
.- Let L be the language accepted by the following finite state machine. (‘(',04\ Marks)

Astath
S

Fig. Q3 (¢)
Indicate fer each of the following regular expressions, whether it correctiy. descrlbes L:
() .{aUba)bb*a 4
(i)  (sUbk(bb*a)*
(il)  bawab*a
(iv) (auba)(bb*a)*

Eo, OR CoV W
Prove that the following: Janglage in not regular : L = {0“1“ fo. 0} (05 Marks)

If L; and L, are regular languag,es then prove fhat L,VL,, Li.L; and L, are regular

languages. S : (05 Marks)
Is the following grammar is ambiguous’? (06 Marks)
S —iC+S|iC +SeS|a ) )

C—>b

Moduje-3

Define Grammar, Derivation, Sentential for ‘ins and give one example for each. (03 Marks)
What is CNF? Obtain the followmg grammd m CNF
S—>ASB|e : >
A —aAS|a ol
B — SbS|A|bb s VLo (09 Marks)
Let G be the grammar, I 2
S —aB|bA
A — a]aS|bAA
B —b|bS|aBB ‘.
For the string aaabbabbba find a

(1) Left mmt derivation.

(i) Right “nost derivation. « N,

(ii1) Pat s¢ tree (04 Marks)

OR
Explam the foilowmg terms:
(i) <~/ Pushdown automata (PDA).
(11) ““Languages of a PDA.

(111\ Instantaneous description of a PDA. (03 Marks)
: },‘"onstruct a PDA to accept the language L= { Floe {a b}* } Draw the gxzréiph‘ical
< ﬁrepresentatlon of this PDA. Show the moves made by this PDA for the string aabbaa. b
(10 Marks)
Convert the following CFG to PDA
S —aABB|aAA
A —aBB]|a
B —> bBB| A
C—oa (03 Marks)
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Module-4

Af Ly and L, are context free languages then prove that L, L,, L L, and L] ale context
. free languages. (04 Marks)

C ive a decision procedure to answer each of the following questions:
(i) .. Given a regular expression o and a PDA M, the language accep?ed by M a subset
f“:\of the language generated by o?
(i) 'Given a context-free Grammar G and two strings S; and S, does G generate S,S,?
(iii) ~ Given a context free Grammar G, does G generate any even le Poth strings.

(iv) Given a Regular Grammar G, is L(G) context-free? (12 Marks)
Explain with neat dlagram the working of a Turing Machine model (05 Marks)
Design a Turing m achme to accept the language L = {a“b“e‘ ln >=1} . Draw the transition
diagram. Show the move; made by this turing machine for the string aabbce. (11 Marks)

% Module-5

Write short notes on: LR

Multi-tape turing machine.

Non-deterministic turing machi’ifie,' s S

Linear Bounded automata. ey o (16 Marks)

Write short notes on:

Undecidable languages.

Halting problem of turing machine. .

The post correspondence problem. G (16 Marks)
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