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Fix an upper register index n and let F : W"*! ——s W"*! be anv partial function. We say
that a register machine M performs the operation F if upon input «f € W if F(#)1, then
M diverges on input « and if F(«')). then M converges on input « with register content
F() at the time of halting. If F is a total function, we sometimes emphasise this by using
the phrase “M performs the total operation F™.

A question with k+1 answers is a partition of W™*! into k<1 disjoint sets Ay, ..., 4. E.g..
the question “does the second register end with a?” is the partition A, := {w: Jv 1 iy = va)}
and A, ;= W\ A, A register machine M answers a question with k + 1 answers if it has
k 4+ 1 designated answer stales qq. .... g and for each o, the computation of M with input o
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 @ — {4,:1: < k} be a question with &k + 1
answers and f; : W*' ——s W"*! be operations for ¢ < k. If Q is answered by a register
machine M = (£.Q, P) and [, is performed by M, = (£,.Q,. P;) (for i+ < k), then we can
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construct a register machine that performs the operation defined by glwf) := fi{w) if and
only of o € A,.
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