Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Time: 3 hrs. /% _Max-Marks:100

C.

Note: Answer FIVE full questions, selecting _(\/:j\

Z/ at least TWO questions from each part. \Q\ \
PART-A O
Define the f{)f(t?j@m terms with an example for each, <\S\’
(i) String lphabet  (iii) Powerset  (iv) Languag‘e\y (08 Marks)
Give the dlfferen(;\e ween NFA and DFA. ‘\ \3 (06 Marks)

Design DFA for the f;}l\ymg languages on set Z a, b}y
(1) Set of all ti'm s-that either begins, ends and l{pth\wlth the string ‘ab’.

G) L={w/w| “&5/<>0}

(=
\\\\

(iii)  String with ever(ﬁumber ofa’sand b’s. B \\ (06 Marks)
Write a note on applications of f nite automata. —.\ \V/ i (04 Marks)
Define an € -NFA and € — closure De51gn an e\—\NFA for a language (a / b) * abb.

(08 Marks)

Prove that for every regular expressloj} gg& ey\}si/a Finite Automata which accepts the same
language accepted by the Regular exp(e” (08 Marks)

State and prove pumping lemma for peggular language and prove that the language

L= {a | P is a prime number} is not regulgr i 0 (08 Marks)
Construct the NFA for the followmg tfaileltlo 11 LAl
N\ 7S S
n,‘;:: ) \. %ql
iy A
L) e
&y )

& / *qs |0 g .
(i) Draw the table \‘}mgmshable and mdlstmgulshabTe st s for the Automata.
(ii) Construct mlp}mu state equivalent DFA using Table\fﬂhrrgalgorlthm (12 Marks)

Deﬁne Contex K%{/Grammer Give the CFG for the fc‘rﬁow;ng language over set

7
‘‘‘‘ X
(1) L= Kﬂv j+kli J,k> 0f. 5
(i) L={W/nyw)=n,(w)] o)
(iii) L {w\( ., (w) s divisible by 3} \:é o S
(iv) L= /n>=0,m>n) (U710 Marks)
L@t\%\\be a Grammar and the set of production are, igjo
S(?\a'B/bA o F 55
/,A > a/aS/bAA ﬁ;—:’“q-‘ ‘

\B\—> b/bS/aBB {8
Give the

(i) right most derivation (ii)  left most derivation and

(iii)  derivation tree for the string “aaabbabbba” (06 Marks)

What is an ambiguous Grammar? Prove that the following Grammar is ambiguous on string

“aab” X

S — aS/aSbS/ e (04 Marks)
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PART - B </
1% PDA and construct PDA that accepts the following language: \\ =
v{% a,b} and n, (w) = n, (W)} %\\

Write %stamaneous description for the string “aababb” @ O/ (12 Marks)
b. Conv following Grammar to PDA that accepts the same langua;@mpty string,

S— bAgd% \\Q)

A —>aA bi%ﬂ /a /\,

B bBb/d/ 7/ . )

C—>bCA /aA%//,-

C—d (> \? ) (% (08 Marks)

ol /-\\/

a. Convert the followmg }nmar into Chomsky Normal f %\5\%

S —> ABa / ( \\>

A — aab j \ @

B— Ac / & (06 Marks)
b. Eliminate useless productlon %r&m the Grammar gJS@:below:

S—aS/A|C f’ \\5

A—a oy ~

B—aa ; ’J\f ),

C +aCh %7\' Ny (06 Marks)
c. State and prove pumping lemma for CFL and show that L= {a bict/n>= 0} is not a

context Free Language. Q\ > 52 (08 Marks)

(s \ Gt /,>\

a. Explain with a neat diagram, the W\ ag of Turmg machine. (06 Marks)

b. Design a TM to accept all sets 6f a&ldrome ove/r;%y b , also write the transition diagram.
instantaneous description and g)\ee) the sequence of L?Wes made by TM for string “babab”
]

A (14 Marks)
) ©
Write short notes on: //4 s /'>
a. Post correspondence pgo‘tﬁqm o
b. Multitape TM. . / \Y
c. Turing machine H,a /)ng problem (ﬂ)
d. Recursive langu&g\e/,v £ ;7 (20 Marks)
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