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1. (5%) Give a formal definition of Turing machines. '
2. (15%) Let L={ (M1, M) | My and M are TM’s with either Ly=(M1)2@ or L{M,)=2 }.
Prove or disprove that L is recursive.
3. (10%) Show that if both of Land L. are recursively enumerable, then L s
recursive.
4. {(20%) An independent set of an undirected graph G=(V, E) is a subset U ofV
such that no nodes in U are connected. 7
(1) Design a polynomial-time NTM to accept the language 15={(G, k) | graph G
has an independent set of size at least k}.
(2) Show that the above language IS is NP-complete by reducing from the 3SAT
problem. '
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EBETHETE , BEIRFE %, Write your answers legibly; otherwise you will get zero score.

1. (10%) Prove or disprove that the following language
{wtw® | w,t € {0,1}", Jw| > 1}
is regular, where w# denotes the reverse of string w.

2. (10%) Prove or disprove that if L, is regular and LyU Ly is also regular,
Ly is regular.

3. (10%) Prove or disprove that the following language
{wew® | w,t € (0,1}, w| = |¢]}
is context free, where w? denotes the reverse of string w.

4. (10%) Prove or disprove that if L, is context free and Lo is regular,
Ly — Ly is context free. -

5. (10%) Prove or disprove that the string 00110110 can be generated by
 grammar G = {{S, A, B}, {0,1}, P, S}, where P contains the following
productions:
S — 00B
A — 1Bl|¢
B — A0




