
Math 6010 - Assignment 8

Due October 21, 2015

Recall that a sequence of natural numbers a0, . . . , an can be uniquely
encoded as natural number xa0, . . . , any :“

śn
i“0 p

1`ai
i .

(32) [1, Exercise I 3.11] We give an alternative definition of ϕe,spxq
by recursion on s:

Let ϕe,0pxq Ò. For s P N let ϕe,s`1pxq :“ y if ϕe,spxq “ y or if
s “ xe, x, y, ty for some t ą 0 and y is the output ϕepxq of the
Turing machine Me in ď t steps.

Further We,s :“ dom ϕe,s.
Check the following:

(a) tpe, s, xq P N3 | ϕe,spxq Óu is recursive.
(b) tpe, s, x, yq P N4 | ϕe,spxq “ yu is recursive.
(c) ϕe,spxq “ y ñ e, x, y ă s.
(d) For any s P N there exists at most one pair pe, xq P N2 such

that x P We,s`1zWe,s.
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