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Exercise 4.1 (Immerman and Szelepcsényi)

In the lecture we have shown that PATH is in NL. Use this to prove the theorem of
Immerman and Szelepcsényi:
For s : N→ N with s(n) ≥ log n, we have:

NSPACE(s(n)) = co-NSPACE(s(n)).

Exercise 4.2 (NL)

Recall that PATH = {〈G, s, t〉 | G is a directed graph that has a path from s to t}. Show
that PATH is in NL.

Exercise 4.3 (Hierarchies and Padding)

Show the following statements, using the hierarchy and transfer results from the lecture:

a) P ( EXP,

b) NL ( PSPACE,

c) If NL = P then we also have: PSPACE = EXP.
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