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BTECH
(SEM 1V) THEORY EXAMINATION 2024-25
THEORY OF AUTOMATA AND FORMAL LANGUAGES

TIME: 3 HRS M.MARKS: 100
Note: Attempt all Sections. In case of any missing data; choose suitably.
SECTION A

1. Attempt all questions in brief. 2x10=20

Q No. Question CO | Level

a. Define Deterministic Finite Automaton (DFA). 1 K1
Deterministic Finite Automaton (DFA) DI URHIRT B

b. How do Moore and Mealy machines differ in output generation? 1 K2
WWWﬁMoor Gﬁ?Mealyﬂ?ﬁ:ﬁﬁW TR Il &7

c. Name some applications of finite automata in real life. 2 K2
JRAfd® Siia ¥ finite automata & $S HIFART & 19 FaTd |

d. Define the Halting Problem. 3 K1
Halting Problem DI gRYTRIT B |

e. What is meant by Turing Machine modification? 2 K2
IR =M TR ¥ @ aredd 82

f. State two key difference between DPDA and NPDA. 2 K2
DPDA 3fR NPDA & &9 &l I3 3R Fad|

g. What is the Church-Turing Thesis? 5 K1
ﬂ?fqﬁ"'[ Thesis T 87

h. Give Two example of an undecidable problem. 3 K2
Undecidable problem & EBTG_Q"I%TUT ?fl

i. State Pumping Lemma for Regular-languages. 4 K1
W languages o fore ufivT et @y |

J- State the Myhill-Nerode Theorem. 3 K1
AISRd-RIs UHY gy |

SECTION B

2. Attempt any three of the following: 10x3=30

Q No. Question CO | Level

a. Discuss the difference between finite automata with and without output. 1 K2
3{T3TYE T 3R ST 313TYE aM finite automata & e SR W T # |

b. Contract a Push Down Automaton M equivalent to grammar with the | 2 K3
following productions:
S>aAA
A—->aS/bS/a

Also, check whether the string “abaaaa” is in M or not.
[REINIRER] productions ard grammar & AP Th Push Down Automaton M

S — aAA

A —aS/bS/a

gy 33[ gg ot S fb string,"abaaaa” M " % q7 Tépfl
c. Write the regular expression for the language accepted by the following | 2 K3
finite automata defined over > ={a,b}
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N

DFA

5 = a b} W uRHI PR Wt @aTeE gR1 WPd language F 1
regular expression ford|

S B o

q2

N

DFA
d. Construct finite automata equivalent to following«aegular expression. K3
00+ 1)1+ 1(0+1)0
fAgfefaa regular expression % THGE finite automata (A B
0(0+D)*1 + 1(0+1)*0

e. Distinguish between Recursive and Recursively Enumerable languages | 4 K2
with examples.

Recu;%ive 3%’\’ Recursively Enumerable languages & 9 IR Bl Jalgul E’%ﬁ
Y B

SECTION C
3. Attempt any one part of the following: 10x1=10
Q No. Question CO | Level

a. Convert the Following grammar in GNF: 2 K3
S—>AB,

A->BS/a
B->SA/b

fafafad grammar %I GNF H uftafda &3
S>AB,

A->BS/a

B->SA/b

b. Prove that every Recursive language’is Recursively Enumerable but not | 4 K3
vice versa.

Rt X & JA® Recursive language RepRiach T gift &, afebt et
Il 5l T 5l

4. Attempt any one part of the following: 10x1=10
Q No. Question CO | Level

a. Construct a minimal DFA for ternary number divisible by 5. 1 K3
5 9 AU TR (ternary) T=T & o Teb gAdH DFA fAftfa &3 |
b. Use the Pumping Lemma to prove that {a" b" ¢" | n >0} is not a CFL. 4 K3
URT QT ST SUTNT HRah I BX fdh {a” b" ¢ | n > 0} Uh CFL Tl 5|
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5. Attempt any one part of the following: 10x1=10
Q No. Question CO | Level
a. Consider the following grammar: 2 K3
S—aSb
S—ab
S—ba

Identify the type of grammar in the Chomsky hierarchy for the given
production rules and provide a justification for your classification.
[BEIKITCR] grammar UX ICEIRCES

S—aSb

S—ab

S—ba

ﬁn ¢ production rules & f%fq Chomsky h|erarchy H grammar *® UBR P
g $ 3R 30 T ifeHR01 BT SR vRgd HY

b. Construct PDA for the language {w w® | w € {a,b}*}. 2 K3
Language {w wR | w € {a,b}*} & fo¢ PDA Fftfd ®¥1

6. Attempt any one part of the following: 10x1=10

Q No. Question CO |.Level

a. Find a solution to the following/Post Correspondence Problem (PCP) | 1 K3
instance:

A={ab, ba, b, abb, a}
B={aba, abb, ab, b, bab}
ﬁi;rl%r@?r W@HW(PCP)WWWW@@T
= {ab, ba, b, abb, a}
= {aba, abb, ab, b, bab}
b. Discuss the closure properties of CFLs under union, concatenation, and | 4 K2
Kleene star.

AT, HHTCATA 3R Kleene star B T CFLs F closufe) properties TR Tl
Gl

7. Attempt any one part of the following: 10x1=10
Q No. Question CO | Level
a. Explain the difference between alphabet, string, and formal language | 3 K2

with examples.
Alphabet, string 3R formal language & §19 3{cR & IaT6R0T Wied THM|

b. Design a Turing Machine/to accept the language {a" b" c"|n>1 }. 2 K3
Language {a" b" ¢ | n > 1} B WHR B & oIl T IR IR fSars= s
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