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THEORY OF COMPUTATION
(2003 Course) ro_ DEC 2007

Time : 3 Hours Max. Marks : 100

Instructions: 1) Answer three questions from Section 1 and three questions from
Section 2.
2) Answer to the two Sections must be in different answer books.
3) Figures to the right indicate full marks.

SECTION -1
1. A) Construct a Mealy machine that accepts strings ending in ‘00’ and ‘11’. Convert
the same to a Moore machine. 12
B) Draw the Transition Matrix and Transition graph for a binary adder. 6
OR

2. A) Draw an NFA with ‘€’ moves for strings that have any number of zeroes,
followed by any number of one’s, followed by any number of two’s.

Convert it to a NFA without ‘€’ moves. 10
B) Draw STF and MAF for a ‘divisibility by 5’ tester for ternary numbers. 8
3. A) Prove that : 4
(1 +00*1) + (1 +00*%1) (0 + 10%1)* (0 + 10*1) = 0*1 (0 + 10*1) *.
B) Construct NFA without € transitions for following R.E. (1.100)*.1 + 0*.1%*.0)*. 4
C) Convert the above NFA to DFA. 8
OR

4. A) Are the following sets regular ? (Using Pumping Lemma) Prove the same.
a) {a"b*/n>0}
b) {a"b™"/0<n<m}

¢) {ab™/m,n>0}. 12

P.T.O.
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B) Find R.E. corresponding to T.G. given below. 4

5. A) Reduce the following grammar to GNF
S — AB, A — BSB,
A — BB,B = aAb,B — a,A > b. 8

B) Consider the following grammar :
S—aSa|lbSblaa|bb]|a
Show that
1) L (g) has no strings of odd length.
ii) Any string in L (G) is of length 2n, n > 0.
ili) The number of strings of length 2n is 2", 8
OR
6. A) Consider the grammar.
S—S+S|S-S[S*S|SAS|(S)|a|b|c|d
Is it ambiguous ? Remove the ambiguity and derive
(a+b)xc~d*e +ffrom the CFG. 12

B) Do the following languages belong to Type 2 grammar ? J ustify. 4

i) The set of all strings over { a, b, ¢ } in which the number of occurrences of
a, b, ¢ is the same.

i) {amb™"c"/m<ng2m}.
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7. A) Construct a pda accepting { a"b™ a"/m, n > 1 } by null store.

From the PDA construct the corresponding CFG.

B) Draw a NPM for accepting palindrome strings over Z={ 0, 1 }.

OR

8. A) Construct a CFG which accepts N (A), where

A=({qyq L {ab}{Z,Z2},5,9,Z; 0)
where 8 is
8 (qp b, Z) = { (q,, ZZ) }
8 Wy mHZ)=1{(g, A}
8 (qy b, 2)={(q, 22) }
3(qpa,2)={(,2)}
8(q,b.Z)={(q,~}
8(q,a,Z)={(q,2)}

8. B) Design PM for
L={a"b"¢c"/n>0}
Can you design a NPDA for the same ? Justify.

9. A) Design a TM that computes the function.

g(X,y)=x+Y, ifx>y
=y-X, ify>x
B) Simulate working of above T.M. for
)x=2y=2
i) x=0,y=2.
OR

10. A) Write a TM to replace ‘110’ by ‘001 in a binary string.
B) Design TM to reverse a string £ ={a, b }.
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11.

12.

Write short notes on :

a) Application of CFG, PDA in expression conversion.

b) Limitations of TM.
¢) Comparison of PM and PDA.

OR

Write short notes on :

a) Comparison of DPDA and NPDA.
b) Comparison of NFA and DFA.

c) Applications of R.E.
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