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Exercise 1.

Define S =def { wwR | w ∈ {0, 1}∗ }. Show that the following holds for all ε > 0:

(a) S ∈ 1-T-NTIME
(
n
)

(b) S ∈ 1-T-NSPACE
(
ε · log n

)

Exercise 2.

A function s : N → N is said to be space-constructible if and only if there is a 2-T-TM M
such that DSPACEM (x) = s(|x|) for all x ∈ Σ∗.

Show that the following functions are space-constructible:

(a) s : n 7→ nk for k ≥ 1

(b) s : n 7→ log n

(c) s : n 7→ 2n

Exercise 3.

Let s, s′ : N → N be space-constructible (for a definition see Exercise 2). Show that the
following functions are space-constructible:

(a) max(s, s′) : n 7→ max(s(n), s′(n))

(b) s + s′ : n 7→ s(n) + s′(n)

(c) s · s′ : n 7→ s(n) · s′(n)

(d) s ◦ s′ : n 7→ s(s′(n)) for s(n) ≥ n


