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_ 2, Design a nondeterministic finite automaton to accept the set of all strings containing
either 101 or 110 as substring, over the alphabet {0, 1}*.

Convert the following regular expression to NFA with e- transitions: (01+'1)*

Write a regular expression that recognizes the set of all strings that do not contain the :
substring 1011 over the alphabet (0+1)*.

Show that the following grammar is ambiguous: S > SbS | a

6. Consider the context-free grammar given below. Give the leftmost denvatlon for the
string- bbaa using the grammar.

S>bS|al| e
T->aT|bU|e
| U>alle
ifLisa contéxt-free Ianguage, then prove that L is also-a CFL.

Consider the Turing machine M = ({qo, g1, G2, G¢ }, {0, 1}, {0, 1, B}, b, qo, B, { gr }..
Describe the language L(M) if & consists of the following set of rules:

0(0,0)=(gs, 1, R)

0(q1,1) = ( o, 0, R)

6(q+.B)=(qs B, R)

9. Prove that if a language L and its complement are recursively enumerable then L is
recursive.




10 Give the binary code for the Turing machine M = ({qo, 91, G2, g3, g4}, {0, 1}, {0, 1, B}, 6,
" Qo, B, q4) where Jis given as _ :
6(q0,0) = (g1, 0, R)
6(91,0)=(g2 0, R)
5(g20)=(g3, 1, R)
8g21)=(qs 1, L)
8(q2B)=(qs 1, R)
6(q3:0) = ( qz, 1) L)
6(g3,1) = (g4, 1, R)
5(‘73:8) = ( gz, 1: L)

Part—B ( 5 x 16 = 80 marks)

11. (i) Prove using structural induction that every tree has one more node than it has

edges. ’ (4)

(i) Construct a DFA that will accept the set of all strings which do not contain 001 over

the alphabet {0,1}. ’ (6)

(iii) If D = (Qp, Z, dp, {qo}, Fp) is the DFA constructed from NFA N = (Qu, Z, 8y, Go, Fn)

by the subset construction, then prove that L(D) = L(N). (6)

12. a) (i) Prove using Pumplng lemma that the language {0" | n is a perfect square} is not
regular. (8)

(i) Prove that regular languages are closed under union and mtersectuon (8)

OR

'b) (|) Consider the DFA given by the following transition table. Construct the minimum

state e@valent DFA using the table filling algorithm. - - (8) _
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(ilYConsider the DFA given below: Give all the regular expressions R;2. Simplify.

‘the expressions as much as possible. (8) -
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13. a) (i) Find a context-free grammar generating the language {a'b/c* | i = j+k} (10)
(il) Convert the grammar .
S > S0S150S | S0S0S1S | $S150S0S | €
to a PDA that accepts the same language by empty stack (6)
' OR
b) (i) If L = N(Py) for some PDA Py = (Q, Z, I, 8x, o, Zo) that accepts by empty stack,
then prove that there is a PDA Pr that accepts by final state such that L = L(PF). -




14.

15.

b)

b)

(6)

(i) Design a push down automaton to accept the language {0"170™1" | m, n 21} .

over the alphabet {0,1}*. (10)
(i) Simplify the following grammar and convert to Chomsky Normal Form. (8)

S > ABC| BaB

A > aA|BaC| aaa

B->bBbjla|D

C> CA|AC

D>«
(i) )f a context free grammar G, is constructed after eliminating e—productions
from the context free grammar G, prove that L(G,) = L(G)-<. (8)

OR

(i) Design a Turing machine that will accept the language {ww”* | w is any string of
Os and 1s}. : (8)
(ify Design a Turing machine that will increment the binary number given as input
by one. (8)

() Define Ly the diagonal language. Prove that Ly is not recursively enumerable.

_ )

(iProve that L, the universal language is recursively enumerable but not

recursive. . (10)
OR

(i) If L is a recursive language, prove that the complement of L is also recursive (5)
(i) Define L, the nonempty language. Prove that L, is recursively enumerable.
(6)

(iii) Define Post's Correspondence Problem. Explain with an example. (5)




