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Note: (a) All questions are compulsory. - Ee % %

(b) The candidate i is allowed to make Suitable numeric assumptions whérev evg?”rgggutred

Jor solving problems
Q. Question Marks
No
Q1 | Consider the following PDA Machine M = ({q0, q1}, {’Oli X Zﬁ? 5, |4 5
q0, Zo, {}) with the transitions given by 5(delta): 5 %%;%%
N

8 (40,0, Z0) = (q0, XZo)
6 (90,0, X} = (q0, XX)

8 (40,1, X) = (q1, ¢)
8(a1,1,X)=(ql, ©)

8 (ql, e, X)=(ql, ¢)
d(al, e, Zo)=(ql, )

Q2 | Convert the following context@fr éjgfémmar to an equivalent PDA. | 4 5
Write the terminals, non- ten;g@al@ d“all final transitions.

S—aaB | Abb] ¢ %Z %%;s%@
A—alaA . /éf‘ Z//;ﬁ
B—b | bB ¢ W

4 |[4343]

La4= {ambock |n, k> 0}

Identify which of these languages is a Deterministic Context-Free
Language (DCFL). Justify your answer briefly by explaining why the |
other three are not DCFLs.
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" | Enumerable but Not Recursive or Not Recursively Enumerable language

(b) For the language you identified as a DCFL in Part a, design a
Deterministic Pushdown Automaton (DPDA) that recognizes it.
e Provide a formal definition of your DPDA as a 7-tuple (Q, Z, [,
9, qo, Zo, F).
o Clearly describe the meaning of each state in Q.
e Draw aclear state diagram for the DPDA.

(c) Identify whether the given language is Recursive, Recursively

and justify your answer.
L = {aP | p is a prime number}

Q4

Q5

Design-a Turing machine that accepts the language L = {a"b"a" :m > %
Consider the simple (regular, in fact) language L = {w & {0,1} *: ||
odd} N
(a) Provide a Turing machine that decides L.

(b) Provide a Turing machine that semi decides L.

Q6

Match the Following:

Column A Column B

A, Decision
Problem

B. Halting
Problem

¢. Undecidable
guired to be both halting and non-

D. Contradiction | 4. Ouitpu e,
haltinggindér same assumption,

EP vs NP gﬁ&?oncepﬁcd with complexity classification

2N
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