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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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'l;f}h}S?lmester B.E. Degree Examlnatlon, Dec. 2023/J an.2024
J?;rrmal Languages and Automata Theory
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PART A

Define Alphabet, String and Languagc Give an example for each (04 Marks)
Construct DFA for the following languages defines on 2. = {a, b}

(i)  Setofall strings ending with ‘bba’
(ii) Set of all strings begmmng with ‘ba’

(iii) L= {ww € {a,b}*an nd lw| mod 3 # 2} (10 Marks)
Convert the followmg NFA to DFA.
‘ 1
{p}
{t}
(06 Marks)

Define Regular expression. erte regular expressmn o accept the followmg languages

L={a"b"mm>Lm21, nm>3} ' (08 Marks)
Show that every language defined by a regular expressmn 1s also defined by a finite

automata (06 Marks)
/ (06 Marks)

—0} is not regular

language. (07 Marks)
If h is homomorphism from: alphabet 2 to alphabet Tand L is regular language over T, then
h! (L) 1s also regular langllage (05 Marks)

‘ 5 101

—i“}ql q2 | 93

W 92 193 5

*q3 |94 | B

g4 |93 | 9s

*qs [ 92|95

i)  Draw table of d1st1ngulsh abilities for this automata.

ii)  Construct minimum state equivalent DFA. (08 Marks)

Define context-free grammar and using the grammar given below, show the derivation tree
for (i) (al01 +b1) *(al +b)  (ii) (al +bl)*aa
G: ESI|E+E|E*E|(E)

I>alb(la|b|I0]|I1 (08 Marks)
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Define leftmost and rightmost derivations. Draw rightmowsi:derivation for (a+b) * (b +c).
G:E->E+T|T

T—>T=*F|F e

F—(E)|alblc My, (06 Marks)
Define ambiguous grammar. Show that the followrng grammars are ambrguous
(i) G: S—aSbS|bSaS| e . s
() G: S—>SS

S —>aSb|bSa|e (06 Marks)

,,,,,  PART-B

Define push Down Automata. Comtruct NPDA for acceptlng the following language.
L={oo" :0ec{a,b}*} ' {
Show all ID’s to proc
Convert the grammar to

S —> OAA L
A—0S[1S[0 (06 Marks)

(14 Marks)

Define GNE and CNF grammar. Reduce grammar into CNF
S— AaB/aaB
A&,

B— bbA/ €. )
Define nullable, useless Varrable Con31der the gram

S—> AC/aB/AD N "
A—e/ab/s %t

B —> Aa/AB

C—o>AAale

D — EbD

E - bb ‘

i)  Eliminate € production.
ii)  Eliminate any unit production in resulting grammar

111) Ehmmate any useless produetron in resultmg grammar. (08 Marks)
IfL is context free language, then so is L*. Prove (05 Marks)
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(07 Marks) -

i

“Define Turing Machine and Turing Machme to accept L = {a""c" | n > 1}. Show that string
__ ‘abe’ is accepted. . . (12 Marks)
" Define Posts Correspondence Problem (PCP) and solve the PCP for the following lists,

given below:

1 | W1 X;
1 [ 111
2 (10111 | 10
3 10 0

(08 Marks)

Define Recursively Enumerable language. Prove that Diagonalization i not recursively
enumerable. Y (08 Marks)
Write a note on.:
i) Recursive language
i1) Post s correspondence problem.
{ % % %k k ok
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(12 Marks)




