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Turing machines, definitions (and why they're not important)
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A graphical representation of the example Turing maching
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Q = {start, seekl, seek0, reset, verify, accept, reject}
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scan rightward for 1

mark 1 and continue right
scan rightward for 6

mark © and scan left
scan leftward for $

step night and start aver
scan right for any unmarked symbol

success!

The transition function for a Turing machine that decides the language {8°170" | n > 0}
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[ 7. The :mtio%u effective calculability. We now define the notion,
already di d, of an effectively colculable function of positive integers hy
identifying it with the nofion ot a reenrgive function of positive integers **
{or of & A-definable function of positive integers). This definition is thought
to be justified by the congiderations which follow, so far as positive justifieation
can ever he obtained for the selection of a formal definition to correspond to
an intuitive notion.
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No attesipt has yet been made to show that the “eomputable * numbers
include all numbers which would 1y be led a ble, All
argumnents which can be given are bnund to be fundamentally, appeals
to intonition, and for this reason rather unsatisfactory mathematically,
The real question at issue is ©* What are the pessible processes which can he
carried out in computing a number?™

The arguments which I ghall use are of three kinds.

(a) A direct appeal to intuition.
(&) A proof of the equivalence of two definitions (in case the new
definition has a greater intuitive appeal).

() Giving examples of large classes of numbers which arve
computable,

In & recent paper Alonzo Churcht has introduced an idea of ~effective
caleulability ', which is equivalent to my “computability ', but is very
differently defined. Church also reaches similar conelusions about the
Entscheidungsproblemy. The proof of equivalence between ' eomputa-
bility ™ and “effective calculability ™ is outlined in an appendix to the
present paper.
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Now, the recognition that we are dealing with a well defined process which
for each set of values of the independent variables surely terminates so as to
afford a definite answer, *Yes™ or “*No,” to a certain question about the man-
ner of termination, in other words, the recognition of effective decidability in
a predicate, is a subjective afiair. Likewise, the recognition of what may be
called effective calculability in a function. We may assume, to begin with,
an intuitive ahility to recognize various individual instances of these notions,
In particular, we do recognize the general recursive functions as being effec-
tively caleulable, and hence recognize the general recursive predicates as be-
ing effectively decidable.

Conversely, as a heuristic prineiple, such functlom fpnadlcates) as have

4

been recognized as being effectively caleulabl idable). and
for which the question has been ulvesllg:lted ha\'e tumed out always to be
general recursive, or, in the i lent to general recur-

sive Tunctions (general recursive predicates). Thls heuristic fact, as well as
certain reflections on the nature of symbalic algorithmic processes, led Church
to state the following thesis(®®). The same thesis is implicit in Turing's de-
seription of computing machines(®).

Tuesis 1. Every effectively colenlable function (effectively decidable predicate)
is general recursive,
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