N+HEBFEETR

BT TRk BB wruwsn

BB stB8I1BH% A BHA: V& TR 208 £ 18 #£18

%V B VAgEE 9B=
* BBERRERIERBALES

EREFMEBILER » BRITFESD o Write your answers iegibly: otherwise youwill get zero score.

1. (15%) Define L; = {a™0**|n and k are nonnegative integers} and Ly =
{a™b?"|n is nonnegative integers}. Are Ly and Ly regular? Prove your
answer. There is no credit without proof,

2. (7%) Prove or disprove that Lz is regular, where

Ly = {1*y | y € {0,1}*and y contains at most 2k 1's, for k > 1} .

3. (8%) Suppose L C 57" and, for some positive integer n, there are n
strings in >, any two of which are distinguishable with respect to
L. Then any finite state automata recognizing L must have at least n
states.

4. (10%) Let G be a CFG in Chomsky normal form that contains b vari-
ables. Prove or disprove that, if G generates some string with a deriva-
tion having at least 2° steps, L(G) is infinite,

5. (10%) State and prove the pumping lemma for context-free languages.
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6. {5%) Why can we use Turing machines as a computation mode! of modern
computers?

7. {5%) What is the complexity class NP?

8. (20%) John would like to write a program to check whether a given C program has
the security problem of overflow. Is it possible to write such program? Prove your
answer.

9. (20%) The clique problem is to, for given graph G and integer k, determine
whether graph G has a k-clique.

(1} Design a deterministic algorithm to solve the clique problem.

(2) Design a non-deterministic polynomial-time algorithm to solve the clique
problem :

(3) Show that the clique problem is NP-complete by reducing from the 3SAT
problem.




