NMMB415 Automata and Computational Complexity Fall 2025/2026
Homework Assignment 5 - Time and space hierarchy

Deadline: 12.1.2026, 10:40 in Moodle.

Problem 1. Let A be a langauge and A’ = {x#O'IP_‘x'_l; x € A}. Show
that A € DTIME(n?) if and only if A’ € DTIM E(n®/?).

Problem 2.  Show that if DTIME(n3) # DTIME(n) then DTIM E(n?) #
DTIME(n) and DTIM E(n?/?) # DTIME(n). Similarly for any rational con-
stants ¢ > ¢ > 1, DTIME(n¢) # DTIME(n®). (Hint: Use the previous
problem.)

Problem 3. Order by inclusion the classes EX P, LOG, NLOG, NP, P, PH,
PSPACFE and mark which of the inclusions are proper.



