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Answer ALL Questions
(10 X 10 = 100 Marks) 51
- h that the
a) Construct a DFA, which accepts those words from g = {a. b} suc

number of a's is even and the number of b's i5 divisible by three.

ven number of 0's over

[5]

b) Construct a DFA to recognize odd number of 1's ande
X ={01}

Define regular and non-regular language, Prove USing pumping lemma, the

following language is not regular language L={w € {0,1}*| W contains more 0's

than 1's}.

Convert the following Mealy machine to an equivalent Moore machine.

/AN

start - 0/n
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1/n
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0/n

1/y

Derive the CFG for the given Context Free Language

L= {v'i"*t* | r, s 2 0} and check the ambiguity of the given, grammar.

Construct the given Context Free Grammar G=(V, T, P, S) into Chomsk

form where P is the start symbol. ¥ normal
P-> RPT

Q-> RP|Ra

R-» bRPR|b|e

T-> PaP|R|aa
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8.a)

8.b)

9.3)

9.b)

10.

{a!blncn [ N oe

Design a PDA to accept the |anguage L= 1}. Show that

the string

'‘aabbbbec’ is recognized by the above PDA by drawing -
ocessing the strings.

tantaneous
descriptions during pr

Define a Context-Sensitive Grammar (CSG) ang ®Xplain its refation to
Context-Sensitive Languages (CSL). How 9085 a Linear goungeq oo (LBA)

recognize a CSL?

Design Turing Machine to accept the language L = {gnynen | nz0}

OR
i) Differentiate Computabllity and Decidability, 5]
il) Prove that for the languages L1 and Lz Concatenation is recursive. (5]
Li={a"b"c"| n>=0}
La={d ™e ™f™| m>=0}
Deduce the following e-NFA to DFA.
states 3 a b c

>p | laer| ¢ | la} [{qr)
q | & [ {pl | I} | {a}
b | b | b

Minimize the DFA whose transition table is given below:

|_states _[£ 1
290 |q1 a3
191 |q2 |g4
92 |q3 |62
'3 | q4 |95 |
*qd  [q3 |04
'05 | q4 |5
a6 q6 | ql

Starting State: qO and Final State; {q3_;4_q5}

In the context of modern Al-driven applications, how can deterministic finite

automata (DFA) be used to ei‘l‘in:l\ﬂ-_;-.u..‘,r validate real-time user inputs and ensure
security in web applications?
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