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1. Cousider the following class of languages mumbered Class 1 to Class 7.

Class 1: Empty

Class 2: Finite

Class 3: Regular

Class 4: Context Free

Class 5: Recursive

Class 6: Recursively Faumerable

Class 7: Al Languages
For the listed languages helow. what is the lowest numbered class to which the laneuaec
surely helongs. For example. the comvect elassification for a context free language which is not
regular would be class 4 (Cthough it also belongs to all the classes with nmubers 4 and above,
Shinilarly, suppose a language 1is known to be recursively ecomumnerable and it could possibly
be recursive but the available information do not guarantee that it is recursive. then 7o shonld
be classified into Class 6 .
You just need Lo write the class number against the following languages, no justificalion is
required.
(a) A language in coNP.
(b) The complement of a nowreemsive language.
(c
(d
(¢

) The cowplenient of a context free language.
) The intersection of a recursive language and a recursively enmerable language.

The intersection of a recursive language and a language which is not reawsively cimer-
able.

5 x 2 = 10]



2 State if the following statements are TRUFE or FALSE. Give a short argument in favor of your

answer.

(a)

Fvery subset of a regular langnage is regular.
The class of non-regular languages is closed under complementation.

Let = be any right congruence of finite index on ' Any cquivalence cass of =18 a
regular language.

L{A{) is recursive if and only if the Turing machine M is total.

It is known that there is no polvinomial time algorithm to decide SAT.

If B is recursively enumerable and A <, B then A is recursively enmumerable.
If A is recursive and A <, [3 then £ must be recursive.

If Ais NP-complete and A <, B then B must be NP-complete.

Suppose 1n € P and Ly is NP-complete. then it is known that there cannot be a
polynomial time reduetion from Lo to Ly.

A<, B, then it is possible that 4 is i P and B is not in NP,

You are given two DFAs A and B. Describe the construction of a DFA AL stich that
L(M) = (L(A) ~ L(BY) U (L(13) - L(A))

Prove that given a DFA M which accepts L C 37 there exists a Myhill N crode relation
=, on 2" for L.

[10+10 = 20)
Show that the language Ly = {(OM1M) ok > 1} isnot a CIL.
Is the language Ly = {01 m 4ot a CELY I Ly 1s a CFL. pive a CFG for it.

(10410 = 20]

Consider the following languages A and B:

A = {(Mow) sw e LAY
B = {M:L(A)is finite}
Prove that A <,, B.

Lot L= {(M, ML) L(AL) = L(M3)}, i.e.. L contains encodings of two Turing Machines
M. M,. such that the language accepted by My and My are the same. Prove that L is
Lot rectrsive by using a reduction from any known not-recursive language.

[10-++10 = 20



Iy emmmerable sets. When s P said 1o he monotone?
(h) Let P he a nou monotone property of veenrsively enmnerable sets and let Tp = {A :
P(LAY) - Th. Prove that Tp is not recrrsively enunerable. You can assuuc HDP 1o

be not recursively emunerable.

6. (a) Let P heaproperty of recusive
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