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H Subject Code: BCS402

BTECH
(SEM 1V) THEORY EXAMINATION 2024-25

THEORY OF AUTOMATA AND FORMAL LANGUAGES

TIME: 3HRS

M.MARKS: 70

Note: Attempt all Sections. In case of any missing data; choose suitably.

SECTION A

Attempt all questions in brief.

02x7=14

Question

CO | Level

Define the term “Alphabet” in the context of automata theory.

SiteTeveT Rgsia & et # "3reprie areg T IR Y

1 K1

Differentiate between DFA and NFA.
DFA 31T NFA & &I 3/aX TS Y|

1 K2

Write the regular expression for the language containing strings over {0,1}
ending with O1.

{0,1} WX 31 FETH arely #17eT o AT Y[R varaviere ford it 01 9 F&reT
g g1

2 K3

What is the ambiguity in Context-Free Grammars (CFGs)?
SiccFEC-5hT ATAT (CFGS) F I ETSEdT T &7?

Construct a CFG for the language L = {a"b%| n >0}.
ST L = {a"b” | n > 0} & ToIT Uk CFG &I TAATOT Y|

Find whether the following grammar-is ambiguous or not: S — S*S | S+S | a
dT oMU foh el i AR 3Tse § ATRT: S — S*S | S+S | a

Design a Turing Machine to accept.the language L = {a"b” | n> 1}.

AT L = {arbe | n > 1} 31 TR el o TIT Teh TR A TSoarged Y|

SECTION B

Attempt any three of the following:

07x3=21

Question

CO | Level

Prove that for every NFA, there exists an equivalent-DFA. Show construction
using subset method for the given NFA:
States = {q0, g1}, Input = {0,1}, Start = q0, Final = {q1},
Transitions:
8(q0, 0) = {q0, q1}
8(q0, 1) = {q0}
8(ql, 1) = {ql}
Sl NFA & AT, I et s % v THded DFA HiS[g 81 T ITNFA &
forT Tedie fafer &1 393 e f@aATor g
States = {q0, g1}, Input = {0,1}, Start = g0, Final = {q1},
Transitions: 3(q0, 0) = {q0, q1}
8(q0, 1) = {q0}
d(ql, 1) = {ql}

Prove using Arden’s Theorem the regular expression for the following transition
diagram:
States: A (start), B (final)
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Transitions:

A --a--> A

A --b--> B

B --a-->B
TS o THY T ST o eI ol 1A ThAUT IR & forv Fafama
mﬁaﬁrﬁ
States: A (start), B (final)
Transitions:

A --a--> A

A --b-->B

B--a->B
c. | Convert the following regular grammar to a Finite Automaton: 3 K5
S —aA |bB
A —aS|a
B—bS|b
At f@d afAd careor 31 v aRfAT 3ie#es 7 aRafdd #3:
S —aA |bB
A —aS|a
B—bS|b
d. | Design a PDA that accepts the language L = {ww”R | w € {a, b}*}. 4 K4
Tah PDA 3318 &Y 1 19T L = {ww/ R | W € {a, b}*} FI TSR aT 8|
e. | Design a Turing Machine to compute the function f(n) =n + 1 where niisa unary ({5 K4
number (e.g., n=3 — “1117).

T TG ReT 7T f3mgeT Y S Bl f(n) = n + 1 &7 I0TAT AT &, ST 0 Ve
UehTcHh TEAT & (3G1830T & oI, n=3 — “1117)|

SECTION C
3. Attempt any one part of the following: 07x1=07
Question CO | Level

Construct a DFA corresponding to the
following NFA:

fAFAfa T NFA & 3779 T DFA &T
AT Y
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b. | Express in the minimum state automata equivalent to DFA described in 1 K4
below figure:

=1 few are o 7 afoied DFA & SR wgsTad- ¥ JTeIAer A sgad Y

4. Attempt any one part of the following: 07x1=07
Q Question CO | Level
Nno.
Using Pumping Lemma, show that the language L. = {a"b"c" | n > 0} is not | 2 K4
regular.
G SIFHT T 3T Fh G@TU fF ST L = {arboen | n > 0} fAIfAT €T 81
b. | Prove that (a+b)*a(a+b)* is a regularlanguage using Arden’s Theorem. 2 K5
TS o JAY T 3TN e [y A [ (a+b)*a(a+b)* Tk AafAd smem B
5. Attempt any one part of the following: 07x1=07
Q Question CO | Level
no.
a. | Convert the following CFG into Chomsky Normal Form (CNF): 3 K6
S—aSB|e
B—b
Al f@d CFG & afechr Atedel B (CNF) & gRafdd
S—aSB|e
B—b
b. | Prove using derivation trees whether the.grammar: 3 K4
S—aSb|e is ambiguous or nat. Explain ambiguity.
sRaere &t &1 39T ik Ay {37 AT S — aSb | ¢ IHETST R AT
Tl | HETSCAT hl SITEAT |
6. Attempt any one part of the following: 07x1=07
Q Question CO | Level
no.
a. | Simplify the following CFG: 4 K2
S — AbaC,A — BC,B—b|&,C—D|g,D—d
fFATIT&dT CFG &l Tel Y
S — AbaC,A —»BC,B—b|s,C—D|g,D—d
b. | Design a PDA to accept palindromes over {a, b}. 4 K4
{a, b} W TS I TIHR FIA & folv Tah PDA 318 |
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7. Attempt any one part of the following: 07x1=07
Q Question CO | Level

no.
a. | Explain the concept of Universal Turing Machine. Construct a Turing Machine | 5 K6
that computes f(n) = 2n for unary input.

iadier TR M hl HTUROT FHSV| Teh cFRa1 AT 7 fAToT Y
S TehTeHeh 319 & T f(n) = 2n T IT0TAT Tl B

b. | Discuss Post’s Correspondence Problem (PCP) with an example showing | 5 K4
undecidability.

IRe & PRIAIST Yleotd (PCP) WX TaT Y 3R 31fauffaar (undecidability)
ZRITeY aTell Ueh 3ETg0T & |
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