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Second, we find it fortunate that the main reduction of this paper (from time-¢ multitape Turing machine
computations to TREE EVALUATION) was found after the Cook-Mertz procedure was discovered. Had our
reduction been found first, the community (including the author) would have likely declared the following
theorem (a cheeky alternative way of presenting the main reduction of Theorem 1.1) as a “barrier” to further
progress on TREE EVALUATION, and possibly discouraged work on the subject:

“Theorem.” Unless the 50-year-old [HPV75] simulation TIME[t] C SPACE[t/ logt] can be
improved, TREE EVALUATION instances of constant arity, height h, and b-bit values cannot be
solved in o(h - b/ log(h - b)) space.’
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7. [Block-respecting TMs] (10)
Hat-tip: This problem is from Ryan O’Donnell’s complexity course

Let B : IN — IN be a “reasonable” function (increasing, time-constructible, yada yada).
A deterministic Turing machine M is said to be B-block-respecting if it has the following

property:
Consider a length n input x. The tape(s) of the Turing machine are split into
contiguous blocks of length B(n) each. Each head of the Turing Machine crosses
a block-boundary only at time-steps that are integer multiples of B(n).

(That is, within each block of B(n) time steps, each head operates only within
a particular block.)

Given a deterministic Turing machine M that runs in time T(n), and a “reasonable” func-
tion B : N — N, construct a deterministic B-block-respecting Turing machine M’ for the
same language while ensuring that the running time of M’ is O(T(n)).
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