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ANSWERINE QUESTIONS

A question with k+1 answers is a partition of W"*! into k+1 disjoint sets Ay, ..., Ax. E.g.,
the question “does the second register end with a?” is the partition Ag ;= {«'; Jv(wy = va)}
and A; ;= W\ A,. A register machine M answers a question with' B+ 1 answers if it has
k 4 1 designated answer states gy, .... @ and for each ), the computation of M with input
produces in finitely many steps a configuration (g, o) if and only if & € A,.
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Lemma 4.7 (Case Distinction Lemma). Let Q = {A;: i < k} be a question with & + 1

answers and [, W+ s W+l e "ih'T'alTinn.-c i <k X {E} i answered by a register
machine M (X.0Q. P) and f; is performed by M, := (£.0Q,. P,) (for i < k). then we can
construct a |-|','L..',i:'-l|‘|- machine that |u~|f'll ms the nI}q-rHti”“ dehned by gl i) = If._.{hi"l if and

only of v € A,.
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