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1. (20%) Consider the problem "Does a Turing machine ever enter a given
state”. Let (#) be the binary string encoding of object &, where 8 can
be a machine, a state, a string, etc.

(a) What is the language L about the above problem?

(b) Show that L is recursively enumerable by enumerating the strings
in L.

(c) Show that the above language is not recursive by reducing the
language of the halting problem to it.

2. (30%) A language is in the complexity class NP if it can be ac-
cepted by some non-deterministic- Turing machine in polynomial time.
Let the language CLIQ = {(G, k)| graph G has a clique of size k} and
33AT = {(F)| F is a conjunctive Boolean formula in which each cause
contains 3 literals }

(a) Show that CLIQ and 3SAT are both in NP.

(b) Assume that 3SAT is NP-complete. Show that the language
CLIQ is N P-complete.

(c) Assume that CLIQ is N P-complete. Show that 3SAT is NP-
complete.
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1. (10%) Prove or disprove that every NFA can be converted to an equiv-
alent one that has a single accept state.

2. (10%) Prove or disprove that if A is regular and AU B is also regular,
B is regular.

3. (10%) Prove or disprove that the following language
C={d'¥ |i#jand 2 # j}
is context free.
4. (10%) Prove or disprove that the following language
D = {a'¥’ | i # jk for every positive integer k}
is context free.
5. (10%) If E and F' are languages, define
EoF={zy|ze Fandy € F and {z| = |y|}.

Prove or disprove that if £ and F' are regular, F o I is context free.
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