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Exercise 9.1

Show the following:
a) Every constant function n — ¢, for ¢ € N, is time-constructible.

b) The functions n +— [logn| and n +— [logn| are space-constructible.

Exercise 9.2

Show the following:
a) If f(n) is time-constructible, then f(n) is space-constructible.

b) Time- and space-constructible functions are closed under addition and
multiplication.

Exercise 9.3
Show that DSpace(S(n)) = co-DSpace(S(n)) provided that S(n) > logn.

Hint: In the lecture, this was shown under the additional assumption that
S(n) is space-constructible.

Exercise 9.4

Consider the following definition of a space-constructible function. A func-
tion S: N — N is space-constructible if the function 1" +— bin(S(n)) can be
computed by a DTM using only O(S(n)) cells.

Show that this definition and the one you have seen in the lecture are equiv-
alent.



