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Name : ________________

1) (20 pts) True/False (Directions: Circle the correct answer. Note a correct response is worth 2 points, a blank answer 0 points and an incorrect answer is worth -2 points.)

a) The intersection of a regular language and 

     a context free language must be regular.



True

False

b) All NFAs with k states can be turned into a DFA 

     that accepts the same language using k2 states.


True

False

c) If A is polynomial time reducible to B, and B is

    NP-Complete, then A is NP-Complete



True

False

d) All grammars in Chomsky Normal Form are not

     ambiguous.







True

False

e) All Greibach normal form grammars accept languages

     that can be accepted by a normal PDA with only 2

     states.







True

False

f) {a7k-1 | k (Z+} is a regular language.



True

False

g) A DFA that accepts the language expressed by the

     regular expression (a ( b)*aba must have at least

     8 states.







True

False

h) A multitrack Turing Machine can be simulated with

    a regular Turing Machine with the same number of 

    states







True

False

i) Rice's Theorem can be used to show that 

   {<M> | M is a PDA that accepts an infinite number

    of strings} is undecidable.





True

False

j) An enumerator for a decidable language may halt.


True

False

2) (15 pts)Give the formal description of a DFA that accepts the language represented by the regular expression (a ( b)*ba  ( ba(a ( b)*.

3) (10pts) Eliminate the chain rules from the grammar below:

S ( A | B | aAB

A ( ab | ba | bb | aB | B

B ( BA | Aa | b

4) (25 pts) Is the language L = {aibjai | 0 < i < j < 3i, i,j ( Z+} context free? Prove your answer.

5) (20 pts) Design a PDA to accept the language { w | w contains the same number of a's and b's}.

6) (10 pts) Let L be a CFG. Is the complement of L necessarily decidable?

7) (10 pts) Let L1 be a regular language, and L2 be a context free language that is NOT regular. Given that L1( L2 is regular, is it possible for L1 be a finite language?

8) (25 pts) Let SUBSET-SUM-RANGE = { <S, t,> | S is a set of positive integers, such

that there exists a subset B of S such that the

                                                                        sum of the elements in B greater than or 

equal to t, but less than or equal to t+100.}

Prove that SUBSET-SUM-RANGE is NP-Complete by reducing SUBSET-SUM to it.

9) (15 pts) Create an equivalent DFA to the NFA described below:

( = {0,1}, Q = {q0, q1, q2}, start state = q0, F = {q2}, 

	(
	0
	1

	q0
	q0 , q1
	q0

	q1
	q2
	(

	q2
	(
	q0 , q2


10) (15 pts) Consider an alternative DFA model where any string that visits a state more than once when being read into the DFA is automatically accepted.  (The acceptance of all other strings works exactly like acceptance in a regular DFA.) Does this alternative DFA model accept precisely the regular languages?

11) (10 pts) Let M be a Turing Machine defined as follows:

	(
	a
	b
	B

	q0
	
	
	q1, B, R

	q1
	q2, b, R
	q1, b, R
	

	q2
	q1, a, R
	q3, a, R
	

	q3
	q3, a, L
	q3, b, L
	q1, B, R


Is it possible for M to loop? If so, list a string on which M loops. If not, prove that M must halt.

12) (20 pts) Let L = { <M> | M accepts a finite number of strings.} Without using Rice's Theorem, show that L is undecidable. 

13) (5 pts) In what city is the New York Times published? ________________________ 

Please place any work from problems you could not complete in the allotted space on this page. Clearly mark which question you are working on.

