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THEORY OF COMPUTATIONS
(2003 Course)

Time : 3 Hours Max. Marks : 100

S8}

Instructions: 1) Answer 3 questions from Section I and 3 questions from Section I1.
2) Answers to the two Sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Use of logarithmic tables, slide rule, Mollier charts, electronic
pocket calculator and steam tables is allowed.
5) Assume suitable data, if necessary.

SECTION - [

. a) Design the NFA to recognize the following sets of strings : abc, abd, aacd.

Assume that alphabet is {a, b, ¢, d,}. Give the transition table and transition
diagram both. 6

b) Construct the NFA and DFA for the following languages 12
i) L={xe {a b ¢} :x contains exactly one b immediately following c}
i) L={x e {0, 1}" : x is starting with 1 and ]x] is divisible by 3}
iy L={x e {a, b}" : x contains any number of a’s followed by at least one b}.
OR

. a) Give the Mealy and Moore machine for the following processes. 8

“For input from (0 + 1)¥, if inputs ends in 101, output X; if input ends in 110,
output Y, otherwise output Z”

b) Design finite state machine that compares two binary numbers to determine
whether they are equal and which of two is larger. 10

. a) What are the application of the pumping lemma ? 4

b) Let ¥={0,1}. Construct NFA and hence regular expression for each of the
following 12

a) L, ={wey J w has at least one pair of consecutive zeros }
b) L,={weX ' w has no pair of consecutive zero }

¢) Ly={weYX . w is a string with either symbol I precedinga 0

or symbol0 preceding1
P.T.O.
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dHL={wel I w consist of an even number of 0’s followed by odd number
of 1's}
OR
4.a) LetL = {O“‘n is prime} show that L is not regular.
b) Let L be any subset of 0*. Prove that L* is regular.

¢) Explain the following applications of regular expression
i) GREP utilities in Unix
i) Finding pattern in text.

5. a) Convert the following grammar to Greibach normal from of grammar
G=({A|, Ay, A3}, {a, b}, B A)

Where P consist of the following:

A D AA

A, A A1‘ b
A, >A A
3 ! 2
b) Find the context free grammar for the following languages.

) L={a"b"n#m} i) {a"b™ck n=mor m<kj}

OR

6. a) Consider the grammar
G={V={E F}, T={ab, -}, E P}
Where P consist of rules:
E-F-EF—-aE—->E-FF—-bE—>SF

a) show that G is ambiguous
b) remove the ambiguity, if possible, of G.

b) Prove that the following languages are not context free languages.

i) Li={a® ‘ pisa prime}

iy L2={a" b" CP’OSri<m<p}
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SECTION - 11

. a) Let G the grammar given by

S—aABB|aAA, A —aBB|a,B— bBB|A.

Construct NPDA that accepts the language generated by this grammar.
b) Compare the power of post machine and pushdown automata.

¢) Write the definition of DPDA. How does it differ from NPDA ?
OR

. a) Write the definition of NPDA. Explain the working model of the same.

b) Given a context free language L, there exists a NPDA, M such that L = L(M).
¢) Discuss the application of CFG in XML.

a) Design a Turing machine to replace string 110 by 101 in binary input string.
b) Compare finite automata, pushdown automata, post machine and turing
machine with each other with suitable example. -
OR

a) Design the post machine which accepts the strings of a & b having odd length
and the element at the center is ‘a’.

. b) Define a Turing machine ? Explain its working model and then explain the

turing machine as language acceptor with suitable example.
a) Define the term:
i) Complete problem iii) Intractable problem
i) NP complete problem iv) Post correspondence problem.

b) Show that the following problems are undecidable:
i) Given a Turing Machine T, there exist some string on which T halts.
it) Given a Turing Machine T, halts an every input string.
OR

a) Prove that the class NP is closed under union, intersection, concatenation..

b) Define the language:
1) polynomial decidable ii) non-deterministic polynomial.
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