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L (a) Construct the DFA equivalent to the following NFA on
{0,1}. : (10)

®) Show that if L is accepted by an NFA with e-transitions,

then L is accepted by an NFA without e-transitions. - (10} -

, OR
IL (a) Explain the term Deterministic Finite Automaton.
Establish the equivalence between deterministic and

Non deterministic finite automata. 1
(b) Give deterministic finite automata accepting the following
langnages over {0, 1}:

() ,"‘\”fhe set of all strings not ending in 00.

@  The setof all strings without three |
tonsecutive zeros. (10)
{

S :
118 (@ Define the term ‘regular set’. Prove that the class of
regular sets is closed under substitutions. {10)

O Show W’D‘) =1} is not regular. (10)
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véw and |;rove Myhill-Nerode theorem. (10)

Give a decision procedure to determine if the set accepted
by aDFAis
)] The set of all strings of a given alphbabet.
(i) Cofinite (a set whose complement is
finite). ' a0

Explain the term context free grammar. Give a context free

grammar generating the set of palindromes (strings that
read the same forward and backward) over alphabet

{0,1). (10)
Find a CFG with no useless symbols equivalent to
S —AB/CA
B BC/AB
A—oa (109
C—aBlb
OR

Explain ‘language accepted by final state’ and
‘language accepted by empty stack” in the case of

aPDA. ™

Show that if L is the language accepted by a empty

stack for some PDA, M then L is a context free language. (15)
!
/

Explain the basic Turing machine model.

Explain how to design ';a Turing machine to implement

proper subtraction on positive integers defined by

m-n for m2n
m-i—n:{ f

0 otherwise (19)
Explain how a Turing machipe can be designed to check
whether an integer is prime or not. (10)
. OR
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Explain the following mchmques of Tunng Machine
construction, with examples:

@ Shifting over

(i) Subroutines (10)
Show that if L is accepted by a Non-deterministic Turing
machine M,, then L is accepted by some deterministic .
Turing machine M, (10)

Show thatif L and L are a pair of compalementary

languages then exactly one of the following holds:
® BothL and L are recursive.
i) Neither L or L is recursively enumerable.

(i) Oncof Land L is recursively enumerable,
but not recursive; the other is not recursively

enumerable. 10y
Show that it is undecidable whether a TM haits on alt
inputs. (10
OR ,

Explain with 2 suitable example the term ‘regular grammar’,
Show that a language is regular if and only if it has a left

linear granymar, (10

Show thatif L is a CSL, then L is accepted by some

Linear Bounded Automaton (LBA). 109
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