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1. (a) Give example of an infinite langnage A ¢ {0.1}" which is regular.
(b) Give description of a finite automata A/, such that L(My) = A
(c) Formally prove that L(M,) = A.

() Give avegular expression a . osuch that L(a ) A

3+ T748+2 220
2. (a) Give example of a language B C {0, L} which is not regular.
(b) Foermally argue why there can be no DFA which accepts B [(B3+7- 10

3. Forany o€ ¥ define
SUF, = {/:.IT C - ( ‘\“4}
(a) Consider ¥ - {0, 1} construct a NFA with 5 states which accepts SUF .

(b) Fory.z ¢ ¥ let overlap(y, z) be the longest string which is a suffix of y and a prefix of
2o For € 37 we define a relation =, where for Y.z €2

def , .
y =, = <= overlap(y..r) - overlap(z..r).

Show that for any ¢ ¥ a, is a My hill Nerode relation on 3% for SUF,.
(¢) Prove that the minimal DFA accepting SUF, has exactly || + 1 states.
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4. (a) Give a context free grammmar G- which generates the language ¢ = {a™b" :m # n}.
(b) Represent the grammar G in Chomsky's Normal Form.

(¢) Formally describe a push down automata which accepts the language C' by empty stack.
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(h)

A Turing Machine A has only two states ¢ and [ where o is the start state and [ the
final state. Its input svinbols are from ¥ = {01} and the blank svmbol B s the only
other tape svimbol. The transition functions are o(q. 0) = (¢. 0. B). olq. B) = (f. 1. R).
What is the language accepted by M7 Formally prove vour answer.

Consider the lanonage

D o= LM k) 2 M is a TN which accepts at least one string of leugth A}
Show that D is not recursive. You mav asstune that MP = {(M.or) - & LM )} s not
recursive.
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Define the classes P. NP and coND.
Prove that P € NP.
Prove that NP is closed uuder imtersection.

Prove that P C NP M coNP

Let Ly be NP complete and Ly ¢ NP. Prove that for all L © NP, L ¢ NP.
Consider the languages SAT and 7SAT described helow:

SAT - {Q Co is a satisfiable Boolean formula in CNF}L

TSAT {& o is Boolean formula in CNEF with at least 7 satisfving assigniments |

Show that SAT <, 7TSAT.
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