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PART B (Graded by Louis and Perry)

PROBLEM 1 (8+8 points)

Let S = {〈M〉 : M is a TM and L(M) = {ε}}. By using mapping reductions:

(A) Show that S is not recognizable.

(B) Show that S is not co-recognizable.

PROBLEM 2 (8 points)

Let a “rep-string” be a string of the form w = xx for x ∈ Σ∗.
Consider the language L = {〈G〉 : G is a CFG and L(G) contains a rep-string}.
Prove that L is undecidable.

PROBLEM 3 (4+4 points)

In the near future you’re working as an engineer, when your manager asks you to write the following
two programs. Is this a problem? Why or why not?

(A) Take another program’s code as input and decide if that program is implemented in the fewest
possible lines of code.

(B) Take another program’s code and remove all inaccessible (dead) code from it.


