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Que.mon No. 1 isof 35 marks and all its parts are compulsory
" Attempt four questions from Q. Nos2to7.

PART A

Note: For all the questions, consider the alphabet {a,b} unless oth'erw_ise specified.
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Is(8%) = (S‘)"" for all sets S ? Explain with an example. + ' @

Cons:der the language PALINDROME and a strmg y over the given [€)) o

alphabet. Prove that if the string y° is in PALINDROME, then so is the
strmg >.

Give a regular cxprcssnon for the language of all words that do not end in ('3)'

a double letter.

Show that (ab) *a and a(ba)* dcﬁne the same language Give the set of 2)
strings representing the two languages. Give the first ﬂve strmgs
generated in the lexlcographlc manner. -

Usmg pumping lemma for regular languages show that the languagc, (3)

-{a"ba | n > 0} is not regular.

Given two Finite Automata(FA) FA, and FA; ﬁnd the machine for the 4) '

intersection of the languages represented by these FA’s.

FA,

P.T;O_.'
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Create a Push Down Automata(PDA) for the language L = { a"S where S (4)

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

Find a Context Free Grammar(CF G) for the language defined by the )

_ regular expressmn a*b*

Show that the folIowmg CFG is amb1gu0us by finding a word W1th two  (3)

distinct syntax trees:

S~—>AA : ' :

A—AAA|a|bA | Ab

Convert the followmg CFG into CNF

X S—»aXX

®)

)

2(a)

X—aS|bS|a

-

Explain the woi;kingof the fol‘loi\'rving Turing Machine(TM)

SRR ~RyaRyb

U represents the blank symbol

Describe the Universal Turing Machine.

PART B

)

Ne)

@

Let language L= EQUAL, the Ianguage w1th words having equal number (6)
of a'sand b's and L,= {a”b“’a“I m,n=1,2,...}. What is the language defined

by the intersection of L1 and L2? Is it a context free language? If yes,

construct a PDA for the language, else prove usmg pumpmg lemma for

“CFLs.
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2(b)
3(a)

30 .

3(c)

.4(3) ;

4(b)

5(a)

50)

Construct a CFG¥YY Yﬁeﬁwe GO | m>n, m,W \AI—VY}FI rstiRan ke(r o

Prove that regular languages are closed under complementanon, ie, 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 C))]
difference, L;-L;: :

Li=(a+b)"c

L, ='b(a+b)'c-

T={abc)

‘Build an FA that accepts the language of al] strmgs of a's and b's such that (3)
the next to last letter isana.

Consider the homomorphism h from the alphabet {0,1,2} to {Ia,‘b'}.deﬁﬂcd “)
by:

 h(0)=ab, h(1)=b, h(2)=aa

i) What is h(0210)?

* ii) What is h(2201)?

iii) If L is the language 1°02" what is h(L)?

. Givea PDA for the language with words of type aa%" x,y,zw = 23 (6) ;

¥>X and 2>w _and xtz=y+w. _
Convert the following NFA to DFA, e e )

Write regular expression and construct a DFA for the following language (5)
~of all words that have an even number of substrmgs ab in them.

PTO.
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6(a) - Consider the following CFG in Chomsky Normal Form (CNF) - 6)
' S—PQ ' | |
Q-Qs b
P—oa

- Generate the derivation trees for the word i)abeb ii)ababab'

Cons:der S as the self embedded non terminal, trace the division of each
word w mto uvxyz and uvvxyyz,

where | uj+|z{>-0 [vl+]y|>0and |x]|>0.

6(b) Which of the following could be configurations of a Turmg Machme? )
Justify your answer. : ;
i (g» aUaU, U, Ua)
~il. (g, abe,b, abc)
iii. (p,Pabc,a,e) -
iv. (b, >, e €) ,
(> represents the left end symbol)

7(a) ; 7 Givea Turmg Machine which computes the functlon f(w) =ww. e ®)

4 ® The language H = { “M””w” - Turing machine M halts on input w} 3
describes the halting problem ‘Prove that H is not recurswe ie, the '
' Haltmg problem is undecldable : :
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