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1. (15%) Let L1 be a context-free language and L2 be a regular language. Show that L1 (L2 is context-free.

2. (10%) Find an nfa which accepts L(r), where r = (ab*a + ab)*(a*b + )

3. (15%) Show that L={an : n is a perfect square} is not regular.
4. (10%) Give transition table for deterministic PDA recognizing language L={anbn+mam | n,m≧0}
5. (15%) Consider a restricted pushdown automata defined as follows. The restricted pushdown automata behaves exactly like a regular pushdown automata, except that on any non-empty input x, the stack is not allowed to grow larger than the length of x. If the stack ever tries to grow larger, the restricted pushdown automata immediately halts without executing the move which would overflow the stack. Prove that every context free language is accepted by empty stack by a restricted pushdown automaton.

6. (15%) Using the pumping lemma to prove that {aibici | i (1} is not context-free.

7. (10%) Design a Turing machine to recognize the following languages: {ai | i is a prime}.

8. (10%) Find a context-sensitive grammar generating the language {ss | s({a, b}+}.
