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pructions for Candidates
1.     Write your Roll No. on the top immediately on receipt of this question paper.

2.     QuestionNo.1  (Section A) is compulsory.

3.     Attempt any 4 Questions from Nos. 2 to 7 (Section a).

4.     Parts ofa question must be answered together.

5.     Consider S =  {a, b}  for all the questions unless specified otherwise.

Section A

I.    (a)     I)cscribcthc language forthefollowingregularcxprcssion:  ( (a+b)b)*.               2

(b)    Construct.arcgularcxprcssion for language L of all words havingb atthc second    2
and third position.

(c)    Consider the following context Free Grammar (CFG):

s     ,   zfoB

A    i'  al  I  A
8     ->   aB   I   bB   I   A

Create a parse tree for the word aaba

(d)    Give a context-free grammar (CFG) for b*a*.

(e)     Build adetcrministic finite automaton th.at accepts all strings ofa!s andb's such    3
that. the iiext-t.oJlast letter is an a.

P.T.O.
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(h)    Using the pumpiiig lenima,  show that the following Ianguage  is a non-regular    4
language:

{anba2n whcren21} -I {al)aa,   aabaaaa,   aaabaaaaaa ,... }

(i)     Build an FAthatdefines Li nL2where:

Li  is the language of all odd-length words

L2 = a (a+b) *

a)     Prove  that  a  language  is  recursive  if and  only  if the  language  itself and  its    4
complement are both recursively enumerable.

(k)    Showthatthc intersectionoflii= {anbn:n   2  m} andl.2= {anbm:in  2  n} is    4t
context-free.

(I)     `Show that lhc following grammr is ambiguous:

S  ?  3foaex   I   ex

¥  +  xa   I   xb   I   A
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`                     Section B

2     (a)    Coiivertthe followiiig non-deterministic finite automaton to a deterministic fillite    5
automaton:

a

(b)            i.            F,xplain the halting problem.

ii.          Describe the universal Turing Machine.

3     (a)   .Construct apDA forthe language L = {anbn| n>=o}.

(b)    ls the language  {ar]bncn I n,in   =   1,2 ,3...}  context free? If yes, give a CFG    5
for the same, else prove using-the pumping lemma.

4.    (a)    Which language docs the following PDA accept? Trace the string aababb on    6
the PI)A.

(b)    Convert the following CFG to chomsky Normal Fomi:

E  ->  E  +  E
E  ->  E  i  E
E->D
D->7

Thet.erminalsarc+,    *,    7

P.T.O.
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5      (a)     Find FAl  rl FA2 correspondingto the following finite automata.

FA2

-:I,.-=    --

A

(b)    Const.ructa CFG forthe language I.  =  a (bb) *. Also, constructa CFG forli*.    4

6     (a)    Assumez  =   {0,1,>,  u},thencreateaTuringmachineM2thattakesabinary    6
number as input. on the tape, and leaves the two's complement of the input binary
number as output on the tape when halts.

(b)    Are Cont.ext I.<`rce I,anguages closed under complelnent.atioll? Justify.

7      (a)     Build determinist.ic finil.e automata forthe following languages over the alphabet    6
[a,bl:

(i)         language of words having a double ]elter in them

(ii)        language of words having anodd numberofa's

(b)    Convert the following TG into a regular expression:

I.h
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