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Proof sketch, cont.

Writing X for x1,..., Xy, let config,,(X,t) be the code of M's
configuration after t steps, starting with initial register values
Ro =0,Ry = x1,...,R;; = x,4. It's in PRIM because:

config,,(¥,0) "[0,0,X]"

config,,(¥,t +1) = nextp(config,;(X,t))
Can assume M has a single HALT as last instruction, Ith say (and no
erroneous halts). Let haltpr(X) be the number of steps M takes to

halt when started with initial register values X (undefined if M does not
halt). It satisfies

haltp(X) = least t such that I — lab(config,,(¥,t)) =0

and hence is in PR (because lab, config,;, I — ( ) € PRIM).
So f € PR, because f(X) = valy(config,,(X, haltp(X))).
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