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1) All questions are cornpulsor5,.
2) Assur.r.re suitable data wherever necessary.

3) Figures to the right indicate full marks.

Da5 and Darc: |1l qr^.A o$rime: ai6ll>tr$
Instructions:

Q.1 Attempt following

A t: {0,1} and L: {w1 w stads with 01}. Give fonnal
and transition table for M. List strings in the language L.
finite automaton M accepting L.

-- oR --

Give regular expressions for
i) The language of strings in {0, i}* with an odd number of 0
iD The language of strings in {a, b}+ starling with letter'a'
iii) L: { 00,01,i0,11 }
iv) L - I", I:{0,1 }

B Firrd 6*11. aba) for following NFA-null.

Fig.1

-- oR --

Draw NFA by applying I(leene's theorem for L : (00+01)*01.

Attempt following

Give recursive definition, forrnal definition and grammar rules for
i) L : {Palindromes based on I: {a,b} }
ii) L- { x 1n"(x):n5(x) } and xe {a,b}*
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-- olt --

Ilxplain the tenl - ambiguous gt.amntar. prove that l.ollou,ing
glammar G is ambiguous. Draw derivation trees.

E+alE+ElE.E)(E)

Describe worhing o1' top-down parser for language L l.raving
strings of balanced parenthesis. L is expresses by grammar rules.

^s- [,s] ls,si ^
-- oR --

Illustrate the processing of the string a * a * a $ by a bottom_up
PDA based on following grammar rules :

S-Sr$
Sr -Sr +717
T-T*ala

Q.3 Attempt any TWO

A Construct finite automaton for the L having I : {a, b} that
contains strings endi,g with ..aa,,. Give formal definition of the
automaton.

B Explain I{leene's theorem part-I with examples.

C Converl following grammar to Chomsky Normal Form
S---TUIV T--aTbl^
U---cUl^ V-,aVclW W--bWl"

D Design the PDA to accept language L : { a"b" I n >: 0 }.

Q. 4 Attempt any TWO

A State purnping lemrra property of CFL. Illustrate if CFL is closed
under the operations ol union, concatenation, I(1eene*, intersection
and compleilent.

B Justily that L -;ai bi cj ,.i>:i i is not a CFL.
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Prove that I-=( xx I x belongs to {a,b}'r I is not CFL by using
pumping lerama property.

Attempt any TWO

Demonstrate the working of Turing machine to accept the
language L having regular expression (a+ b)-ab.

Describe variants of basic Turing machine.

Draw a Turing machine to compute N mod 2 for a number N
represented in unary lolmal.

Attempt any THREE

Explain with examples the hierarchy of formal languages. Draw
the Venn diagram ofthe hierarchy.

Desigr.r a TM to find 1's complement of binary number.

Describe working of basic Turing machine model proposed by
Turing.

Explain the concept of Universal Turing Machine.
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