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1. An enumerator Turing machine (ETM) is one that enumerates strings of
a language. It does not take any input. Prove that a language is Turing
recognizable if and only if it is enumerable by some ETM.

2. Let L1, Lo C ¥* be Turing recognizable languages.

(a) Show that L; N Ly is Turing recognizable.
(b) Show that LiLy = {x € ¥* : Ju,v, * = uv, u € L1,v € Lo} is
Turing recognizable.
What is your conclusion?

3. Let L1, Ly C ¥* be in P.

(a) Show that Ly U Ly is in P.
(b) Show that LqLs is in P.

What is your conclusion?
4. Let Ly, Lo C ¥* be in NP.

(a) Show that L; U Ly is in NP.
(b) Show that LiLs is in NP.

What is your conclusion?

5. Consider the following algorithm where a € Z,,, n and E are positive
integers. The binary representation of F is (ex_1ex—2 - -€e1€q).

what(a, e, n)
1 v+ 1
s <+ amod n
whilee > 1
if (e mod 2) = I then v + (v x s) mod n
s < s> mod n
e<—e—+ 2
return v

(a) What is the length of the input?
(b) Compute what (10, 10, 7).
(c) What does it compute?

(d) Analyze the time complexity.



