L = { (M(: M is a TM and |L(M)| ( 2 }

L = { (M(: M is a TM and |L(M)| = 2 }

L = {x + y = z: x, y, and z are unary numbers and z is the sum of x and y}

F: decimal representations of positive 

integers ( {0, 1, 2} 

F(x) = x mod 3



F: {a, b}* ( {a, b}*



F(w) = wR
L = {ww : w ( {a, b}*}

L = { w ( {a, b, c}*:  w = anbncn, n > 2} 

1. Is L recursively enumerable?

2. Is the complement of L recursively enumerable?

3. Is L recursive?

4. Does there exist a Turing machine M such that M enumerates the elements of L shortest first?

5. How many Turing machines semidecide L?

True/False

1. (a ( b)* = (a ( b ( ba ( ab)*


2.   abc, aabbcc, aaabbbccc is the beginning of the lexicographic enumeration of L = anbncn, n ( 0.

3.   If the complement of a recursively enumerable language L is context free, then L must be recursive.

4. The intersection of a context free language and a recursively enumerable language could be regular.

5.   Given a language L, if there exists a TM that decides L, then it is possible that L is context free.

6.   For all languages L, if L contains a finite number of elements, then L is recursively enumerable.

7.   Let P be an arbitrary PDA.  There exist at least two nondeterministic Turing Machines that accept L(P).

8.   Let L be an arbitrary regular language.  L must be recursive.

9.   Let L = {w ( {0-9}* : w is the decimal encoding of a number that is an integer power of 7}.  L is recursive.

10. Let M be a nondeterministic TM that decides L.  There exists a deterministic TM that decides L.

11. If we subtract a finite number of strings from a recursive language, then the result may be regular.

12.   If L1 - L2 is finite, then either L1 or L2 must be finite.

13.   If L1 ( L2 is a regular language, then L1 and L2 must be regular.

14.   If M1 is a nondeterministic FSM, then there exists a nondeterministic PDA M2 such that L(M1) = L(M2), but there may not exist a deterministic PDA M3 such that L(M1) = L(M3).

15.   If L = (, then L is recursive.

16.   If L1 ( L2 and L2 is a context free language, then L1 must be a context free language.

17.   If M1 is a nondeterministic PDA, then there exists no finite state machine M2 such that




L(M1) = L(M2)

18.   The intersection of two non-recursive languages might be recursive.

19.   Let G = {S ( aSb, S ( bSa, S ( aSa, S ( bSb, S ( (}.  L(G) is regular.

L = {w ( {a, #}* : w is in the sequence: a, a#aa, a#aa#aaa, a#aa#aaa#aaaa, …}

Computing with a grammar:

Input:  S1nS  (the unary number n)

Output:  bn  (the equivalent binary number)

L = {“M”: M has 6 alphabet symbols, 16 states, and M moves to the right on the first step (in at least one of its nondeterministic instances)}

Describe the behavior of the following TM:


              R     (          n

 

                      

                     y

Given the starting configuration (10, what does the machine do?  If it halts, what is its ending configuration?

What is the language of the TM?

Is the language RE?  Recursive?  CF?  Regular?

Using Rice’s Theorem, prove that

    L = {“M”: L(M) is finite}  is undecidable

Show that L = {“M”: M halts on “aaa”} is undecidable using a reduction from

H = {“M”“w”: M halts on w}

