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Answer anyftve questions out of seven.

1. (a) Define the following with examples 3x2

(, alphabet

(ii) string

(iii) language

(b) Draw the DFA for th following languages
5+5

(, languages over the alphabct I = {0, t}

that have the set of all strings that
either besins or ends or both with '01 '.
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(i, languages over the alphabct I = {0, U

that have the set of all strings whcrc

the second last symbol from thc start

is '0' and second last sYmbol from thc

end is'1'.

(c) Define Chomsky hierarchy of languages. 4

2. (t) Define deterministic push down automata

DPDA. Is it true that DPDA are equivalent

to PDA in the sense of languagc acceptance

concern ? Justill your answcr with an

example. 214

(b) Construct the CFG for the PDA

p = ({p, q}, {0, t}, {x, zo}, 6 , q, z(,), ir 6

givcn by

6 (q,1, z)= \(q, nJ|
6 (q,t, x)= {(q, xx)l

5 (q,0, x)= \(P, x)|

a (q,e , x)={(q,e)}

r (P, r, x)= (P, €)

a (r,o,z)=\(q,2,)|
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(a)J.

(c) F-ind a contbxt free grammar with no uselcss

symbols equivalent to

S -+ tlBlCA
B -+ BCI AB
A-+a
C -> aBlb

Define regular expression and its importance

in automata theory. 3+2

(b) Write down the regular cxpression for

following languages.

(i) Sct of all strings from alphabct '

: = {0, t} such that' ftrst sYmbol must

be equal to the last sYmbol'

(ii) Set of all strings from alphabet

t = {0, t} such that cach string docs

not end in'01'.

Provc that the language I = {0'| where r is

a power of 2 ) is not regular. 5

Define 'Iuring Machinc (TM). DifTcrentiate

thc deterministic and' non-deterministic

Turing Machine. 4+4

the
5.+5

k)

(a)4-
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(b) Construct a Turing Machine for the language /,
8

-lL = \aa)

(c) Define leftJinear and right-linear grammar
with examples . 4

When a problem is said to be decidable or
undecidable ? Show that the problem "given
an arbitrary 'Iuring Machine M and arbitrary
string W, docs M halts on W'' is undecidablc.

4+-4

Determine the D!-A equivalent to thc
following NFA and by taking suitable
example prove that both will accept or rcject
the same set of strines. 4+2

4

o 1r. {0, r}}

5. (")

(b)
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(e) Construct a PDA for thb language Z.

1-la'b"c

(a) Define Context Free Grammar (CFG) and
write down its differences from Context-
Sensitive Grammar, What are the
disadvantages of CFG in compared to CSG

2+2+2

@ Convert the following NFA with e-transition

into NFA without e-transition. L--{a,t}
7

(c) Convert the following grammar into
Chomsky Normal Form (CNF) 7

S -+bAlaB
A-+ bAAlaSla
B -+ aBBlbSlb

'lm,n>ll
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7. fu) Consider the following grammar 6F2

S -+ bAlaB
A-+bAAlaSla
B '+ aBBlbS lb

Find out Left-most and Right-most derivation

for the string "baaabbabba". Also construct

the Parse trec for that.

(b) Obtain Greiback Normal Form (GNF)
equivalcnt to the following Context-frce-
granmar 8

S'+OIAA
I +llSS

(c) When a language is said to be rccursive or

recursivelY enumerablc ? 4
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