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Note: (a) All questions are compulsory.

(b) The candidate is allowed fo make Suitable numeric assumptions whéreb :

JSor solving problems
O.No Question Mar
‘ ks
QI (a) Compare the two given DFAs and find outw% [4]

equivalent or not

(b) Construct a DFA over 2. = {0, 1} that accepts an L. = {w | w has co3 |[4]
exactly three 0’s and at least three 1’s}

Q2 (a) Constryct "Pﬁ-éaccepting the following languages by final state:

Proer g

co6 |13]

(i) T2 ={ w| w € {a, b, ¢} and n(w) = ne(w)}.
_ This language consists of strings where the number of a's is CO6 |[2]
* equal to the number of q's, regardless of the order.

, (b) Is a Nondeterministic Push down automaton more powerful CO7 {12]
than deterministic push down automaton? If yes, Justify with an
cxample.

(c) Convert the CFG {S aSb | A, A -> bSa|S| g}toa PDAthat | CO7 |[2]
accepts the same language by empty stack.

Q3 (a) Construct a Turing Machine which accepts the language with COs8 |4
the regular expression (a + b)*aba.
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(b) Construct a Turing Machine for the language L={ a’”™c" {m,n | CO 9

is greater than or equal to 1} and explain its transitions.

[3]

Q4

(a) Design a Turing Machine to find the value of logx(n), where nis | CO 8

any binary number and a perfect power of 2.

(b) Consider the language L = {w € {a,b}* : |w] is odd}
(i) Give a Turing machine that decides L. '
(ii) Give a Turing machine that semidecides L.

(c) Given the following language L categories:
“A: L is not context free but is Turing decidable
B: L is not Turing decidable but is Turing acceptable

Assign the appropriate category to the fbllowhlg lang
Make sure you can justify your answer.
L={ab"c¢"™:n>0,m>0}

[4]

[3]

Page 2of2




