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Question No. 1 is of 35 marks and all its parts are compulsory.
Attermpt four questions from Q. Nos 2 to 7.

PART A
Note: For all the questions, consider the alphabet {a,b} unless otherwise specified,
. (a) Is(8*)" =(S")* forall sets S ? Explain with an example. (2)

(b) Consider the !anglmchMJNDRﬂMEand a.ﬂrln,i}-'wsrlhcg]m (3)
-p bel. Pron 1 ii Fiag N B 1 % the

ive a regular expression for the language of all words that do notjend in = (3)
i double letter,

(d) rsetof  (2)

strings n:pr:ﬂentl.ng th: two Innguagﬁ Gm thr: f‘m ﬁvc H:mgz.
generated in the I::nmugraphm manner,

t:} Lrsmg_ pumping lemma for regular languages, show that the language
L={a"ba" | n = 0} is net regular. - Qo

(f) Given two Finite Automata(FA): FA, and FA; find the machine for the (4)
intersection of the languages represented by these FA's,

FA,
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(h)

(i)
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Create a Push Down Automata{PDA) for the language L = { a"S , where §  (4)

starts with b and length (S)=n }.

Find a Context Free Gramman(CFG) for the language defined by the (2)

regular expression a*b®, K

Show that the following CFG is ambiguous by finding a word withtwo  (3),

distinct syntax trees:

S—AA

A—AAA|a[bA | Ab

Convert the following CFG inta CNF:

- S—aXX

(k)

)

3

X—aS|hS|a :
Explain the working of the following Turing Machine(TM)

>R ‘IU + R by .%aﬂuh

()

U represents the blank symbol.

Describe the Universal Turing Machine.

PART B

(4)

Let language L= EQUAL, the language with words having equal number  (6)
of a's and b's and Lo= {2"b™a"| m,n=1,2,...}. What is the language defined

by the intersection of L1 and L27 Is it a context free language? If yes, :
construct a PDA for the language, else prove using pumping lemma for

CFLs,
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2(b)
3(a)

i) .

3 (<)

4a)

i} What ig h{220132

4(b)

5(a)

3 (k)

Prove that regular languages are closed under complementation, i.e, ifa (3)
language L is regular then L*(complement of L) is also regular.

For the following pair of regular languages find an FA that defines the (4)
difference, Li-La:

Li=(a+b)'c

Lz =b{a+h)'c

L={a.bc}

‘Build an FA that accepts the language of all strings of a's and b's such that (3)
the next to last letter is an a.

Ey{tnsidnr the homomorphism b from the alphabet {0,1,2} to {a,b}.defined (4)

h{0)=ab, h{1)=b, h{2)=as
i) What is h(0210)?

i) If L is the language 1°02°, what is h(L)?
Give a PDA for the language with words of type ' ab xy.zwl=1,23 (6)

¥=x and Z>w m:f XtT=y+w.
Convert the following NFA to DFA. ; ' (5)

Write regular expression and construct a DEA for the following language (5)
of all words that have an even number of substrings ab in them.
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6(a) Consider the following CFG in Chomsky Normal Form (CNF) (6)
=)
Q=05 |b
P—a

Generate the derivation trees for the word ijabab iijababab

Consider S as the self embedded non terminal, trace the division of each
word w into uvxyz and uvvxyyz,

where |uf+|z|==0, |v|+|y|=0and |x]|>0.
6(b) Which of the following could be configurations of a Turing Machine? (4)

Justify your answer,
i (g,mallall, U, Us)
ii. (g, abe,b, abe)
iii. (p, >abc,a,e)
iv. (h»,ece)
(™ represents the left end symbol)
7 (a) Give a Turing Machine which computes the function fiw) =ww, e - )|

7(b) The language H = { “M™w™ : Turing machine M halts on input w} (5)
describps the halting problem. Prove that H is not recursive, i.e., the
Halting problem is undecidable.
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