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192 John Corcoran

pearing mainly in chapters 3 and 8 through 22 of Prior Analytics.
On the basis of our own investigations we have come to accept the
essential correctness of Bochenski’s chronology and classification of
the Orgamon (Bochenski, p. 43; Lukasiewicz, p. 133; Tredennick,
p. 185)%

Although the theory is rather succintly stated and developed (in

the space of five chapters), the system of logic envisaged by it is
discussed at some length and detail throughout the first book of
Prioy Analytics (esp. chapters, 7, 23 through 30, 42 and 45} and it is
presupposed (or applied) in the first book of Posterior Amnalytics.
Book 11 of Prior Analytics is irrelevant to this study and contains
doctrines which may be incompatible with thoss of Book 1.
1.1 Theories of Deduction Distinguished From Axiomatic Sciences.
We agree with Ross (p. 6}, Scholz (p. 8) and many others that the
theory of the categorical syllogisms is a logical theory concerned in
part with deductive reasoning (as this term is normally under-
stood), Because a recent challenge to this view has gained wide
popularity (Lukasiewicz, preface to 2nd ed.), a short discussion of
the differences between a theory of deduction (either “‘axiomatic”
or “natural”) and an axiomatic science is necessary.

A theory of deduction puts forth a number of principles (logical axioms and rules of
irdferences) used in the construction of deductive proofs of conclusions from premi-
ses. All principles of a theory of deduction are necessarily metalinguistic — they
describe certain constructions involving obiect language sentences. However, a
theory of deduction is one part of a theory of logic {which deals with grammar and

meaning as weli?). Theories of dedaction (and, of course, deductive systems) have -

been classified as “natural” or “axiomatic” by means of a loose criterion based on
the prominence of logical axioms as opposed to rules — the more rules the more
natural, the more azxioms the more axiomatic. On one extréme one finds the so-
called Jaskowski-type systems which have no logical axioms and whick are there-
fore most properly called “natural”. On the other extreme there are the so-called
Hilbert-type systets which employ infinitely many axioms thongh but one rule
and which are most properly called “axiomatic”. The reason for the choice of the
term “‘natural” may be attributed to the fact that our normal reasoning seems
better represented by a system in which rules predominate whereas axiomatic
systems of deduction seem contrived in comparison (cf. Corcoran, ‘“Theories”,
Pp. 162—471).

1 Tn order to avoid excessive footnotes bracketed expressions are used to refer by
author {andfor by abbreviated title} and location to items in the list of references
at the end of this article.

? These ideas are scattered throughout Church’s introductory chapter, hut in
Scheenfield (q. v.) sections 2.4, 2.5 and 2.6 treat respectively, langunages, semantic
systems and deductive systems.
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A science, on the other hand, deals'not with, reasoning but with a certain universe
or domain of objects insofar as certain preperties and relations are involved. For
exampls, arithmetic deals with the universe of numbers in regard to certain pro-
perties (0dd, even, prime, perfect, ete.) and relations {less than, grater than, di-
vides, etc.). Aristotle was clear about this {Post. An., I, 10, 28) and modern efforts
have not obscured his insights (Church, pp. 57, 317—3841). The laws of a science are
all stated in the object language whose non-logical constants are interpreted as in-
dicating the required properties and relations and whose variables ave interpreted
as referring to objects in the universe of discourse. From. the axioms of a science
other laws of the science are deduced by logical reasoming. Thus an axiomatic
science, though not itself a logical system, presupposes a logical system for its de-
ductions (cf. Church, pp. B7, 317). The logic which is presupposed by a given science
is called the underlying logic of the science..

X% has been traditional procedure in the presentation of an axiomatic science 1o
leave the underiying logic implicit. For example, neither in Euclid’s geometry nor in
Hilbert’s does one find any codification of the logical rules used in the dednction
of the theorems from the axjoms and definitions. It is also worth noting that even
Peano’s axiomatization of arithmetic and Zermelo’s axiomatization of sef theory
were both presented originally without explicit description of the underlying logic
{cf. Church, p. 57). The need to be explicit concerning the underlying logic developed
late in modern logic.

1.2 Preliminary Discussion of the Present Inlerpretation: Our view
is that in the above-mentioned chapters of Prior Analytics, Aristotle
developed a logical theory which included a theory of deduction for
deducing categorical conclusions from categorical premises. We
further hold that the logic thus developed was treated by Aristotle
as the underlying logic of the axiomatic sciences discussed in the
first boolk of Posterior Analytics. The relation of the relevant parts
of Prior Analylics 1o the first book of Posterior Analytics is largely
the same as the relation of Church’s chapter 4, where first order
logic is developed, to the part of chapter b where the axiomatic
science of arithmetic is developed with the preceding logic as its
underlying logic. This interpretation is in accord with the tradi-
tional view (cf. Ross, p. 6 and Scholz, p. 3) which is supported by
reference to the Analytics as a whole aswell as to crucial passages in
the Prior Analytics where Aristotle tells what he is doing (Pr. 4n.,
I,1; and cf. Ross, p. 2). In these passages Aristotle gives very
general definitions, in fact, ones which may seem to have more
generality than he ever uses (cf. Ross, p. 3b).

In this article the term ‘syllogism’ is not restricted to arguments
having only two premises. Indeed, were this the case either here or
throughout the Aristotelian corpus, then the whole discussion would -
amount to an elaborate triviality. That Aristotle did not so restrict
his usage fhroughout is suggested by the form of his definition of
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