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Lemma 4.7 (Case Distinction Lemma). Let W = {A4,: ¢ < k} be a question with k + 1
answers and f;: B"*! --» B"*! be operations for i < k. If W is answered by a register
machine M = (Q.P) and f; is performed by M, := (Q,, P,) (for i < k), then we can

construct a register machine that performs the operation defined by g(w) := f(w) if and
only of w7 € A,.

Let W = {4y, A} be a question about n-tuples with two answers and F': B" --» B" an
operation. Define by recursion FO(if) := « and F™*' (i) := F(F™(i)) and

Ry (i) = F™(i) if m is the least number such that F™ (i) € A; and
ol t if there is no such number.

The operation Rgy can be described as “repeat F' until the answer to W is A",

Lemma 4.8 (Repeat Lemma). If W = {Ay, A} be a question about n-tuples with two
answers that can be answered by a register machine and F: B™ --+ B" an operation performed
by a register machine. Then Rgy is performed by a register machine.
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MORE EXAMPLES (Srawple 41)

PEPLACE CoNTENT oF REG i ﬁ:I e 1.
WITH W, bﬂ%'ﬁﬂ‘"t.

-

COPY FNAL LETER OF REG 1 M\nwm

T C R T eSS D, wwle O W
s I ® A wate A :-.\lq
&,&bm*&u}s.

HOVE WNAL LETER OF REG 1 C‘-H.}.u\ \ede>. iy
T REG. 1 1B (T &%8Tg Relnove %mek leW Fooue 1

Mo CoNTENT OF REG. 1 TO al !
fss\-‘\ IN REVERSE ORDER %Ltiﬁmlldla*
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