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Episteme simpliciter=ES 

The essence in the sense of 7:0 7:£ ~v elvac = TEE 

To have a scientific knowledge (e11:umxa8ac) = to know. 

The thing whose cause is identical with itself. = (a) 

The thing whose cause is different from itself. = ([3) 

Introduction 

Rem tene, verba sequentur. 

There has been a tendency, especially among twentieth century Aristo

telian scholars to see gaps and discontinuity rather than continuity between 

Posterior Analytics and Metaphysics with respect to their subject matter and 

their methods of investigation.<D Indeed, it is not the business of Analytics 

to investigate what being and substance are, employing such metaphysical 

explanatory principles as the distinctions between form and matter or between 

actuality and potentiality. The Analytics do not present an ontology in 

order to investigate being qua being. What Aristotle discusses in Posterior 

Analysics, my main concern in this thesis, are various issues concerned with 

the construction of Demonstrative Theory as the Aristotelian Theory of 

Explanation, for example how many principles there are and what roles 

they play in Demonstrative Science (i; a11:olJw;;7:CIL~ ema7:YJpr;) and how one 

can shape demonstrations and arguments about a thing/event in such a way 

as to achieve proper scientific knowledge (e11:ca7:-1pr;) about it. Unlike the 

science of being qua being, each individual demonstrative science has its own 

peculiar perspective in inquiring into the world, such as number in arithmetic 

and the movement of heavenly bodies in astronomy. However, what Aristot· 

Ie presents in Posterior Analytics is not itself a special science like psychology 

in De Anima, which inquires into the nature and functions of soul, but the 

theory of Demonstrative Science as the theory of scientific explanation, which 

necessarily raises various philosophical and logical issues. Aristotle discusses 

how and why the theory of Demonstrative Science produces genuine explana· 

tion of the cause and necessity of some thing/event, so as to produce episteme. 

Since Aristotle constructs his theory of Demonstrative Science on the 

basis of his ontological commitment to the causal and explanatory power 

of entities in the world, it is fair to say that throughout Posterior Analytics, 

Aristotle observes the world as being composed of causes and their effects. 

Aristotelian Demonstration, which mirrors the ontological priority among 

entities seen from the basis of natural perspective (7:fj cpvasc), has the power 
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to establish both the cause of a thing/event and its necessity. This causal 
framework, deriving from his ontological commitments, is shared by l\.fela

physics, in that the central subject of this treatise is the search for the prin

ciples and the causes of the things that are, and obviously, of them qua 
being.(2) There is no doubt that both these books have their own peculiar 

concern and tackle their problems with their own methods and procedures. 

But the fact that the fundamental frameworks of both books are the same 

suggests that there is a strong degree of connection and continuity between 
them. In fact,. Aristotle, for instance, develops a view in lvfetaphysics Z17 

that the demonstrative procedure for causal explanation characterised in 

Analytics is comparable and applicable to the account of explanation in 

Metaphysics, in terms of the form matter relation. Moreover, with regard 

to the range of objects of inquiry in both books, it is not the case that, as 

one influential commentator puts it, substance is not a subject discussed in 

Analytics.m To a certain extent, Aristotle does discuss the ontological 

structure of substance in its own context in Posterior Analytics. The. world 

with which Demonstrative Science deals is also the world with which 

Aristotle is concerned throughout Metaphysics. 

While Aristotle constructs Demonstrative Theory in Posterior Analytici, 
he discusses various philosophical and logical problems which necessarily 

arise in connection with that task. The intricate mixture of logic and 

epistemology in the structure of Demonstrative Science of which syllogistic 

provides the underlying logic, introduces various interesting philosophical 

subjects such as causation, explanation, necessity, meaning and identity. 

These problems cannot be discussed satisfactorily without consulting Meta

physics. In this thesis, I would like to put a working hypothesis that when 
Aristotle sets up Demonstrative Theory in this treatise, his research project 

takes in and prefigures the subjects discussed in Metaphysics. In other words, 

since there is a well-planned continuity between Analytics and Metaphysics, 

there is nothing to prevent us from looking at Analytics from the perspec' 

tive of Aristotle's concern in Metaphysics, and, indeed, in terms of the 

discussions which are actually developed and expounded in that book. I will 

argue that these philosophical issues, as well as the problems peculiar to 

Posterior Analytics, will be understood more convincingly when we take the 

discussions in Metaphysics into consideration, given that the issues which 

Aristotle has left as yet to be discussed in Posterior Analytics, are followed 

up in Metaphysics. Conversely, discussions in Posterior Analytics will shed 
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light on the problems discussed in IVletaphysics, given that foundations for 

their solutions are to a certain extent laid down in Analytics. . After all 

there is no philosophical discussion which does not employ a theory of 

explanation. When we look at both books as complementing each other, 

our understanding of Posterior Analytics will be philologically more consistent 

and philosophically more convincing. Posterior Analytics is a philosophical 

work par excellence just as Metaphysics is. 

There has been an another tendency among contemporary Aristotelian 

scholars to see a split between Aristotelian scientific practices and his theory 

of science. The various scientific practices, innocent of formalization, in 

his biological and zoological treatises do not seem to them to be reconcilable 

with the formalized theory of scientific methodology or theory of systematic 

science set out in Posterior Analytics. (4) They do not seem to follow Aris· 

totle's instructions for the ideal structure of a Demonstrative Science. One 

attempt to avoid this alleged incompatibility is to find an interpretation of 

the nature of Demonstrative Science in Analytics which will render it 

compatible with Aristotle's scientific practices. According to one attempted 

reconciliation, while the scientific treatises report the tentative explorations 

of on-going inquiries, Posterior Analytics provides a theory of how to present 

knowledge already acquired. This implies that demonstration is not a tool 

for scientific inquiry in the sense that the theory of demonstration does not 

instruct the scientist how to conduct his research.m What Aristotle aims 

to construct in discussing Demonstrative Science is an axiomatized deductive 

system as an ideal for the final structure of a science in which theorems 

are validly derived from basic principles, without appealing to extra· logi cal 

forms of evidence. 

Some influential commentators claim that Aristotle constructs Demonstra· 

tive Science as an axiomatized deductive system in order to give the most 

efficient and economical method of teaching and imparting understanding.w 

This line of interpretation has been called a "new orthodoxy".m I will 

argue tbat this manoeuvre to evade the con£ict between theory, and practice 

is no more than the recognition of a pragmatic aspect of Aristotelian Explana. 

tion. His axiomatization of Science is a result of his pursuit of the structure 

of genuine explanation.(S) When Aristotle establishes his Theory of Demon

stration as an explanatory system, it is necessary for him to adopt the 

natural perspective which is, as it were, the perspective possessed by an 
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omniscient being. Induction which follows our own perspective (npo<;; f;pil<;;), 

if successful, may in fact grasp the cause of a thing/event and its necessity. 

But induction cannot establish its cause as the cause and its necessity as 

its necessity, as far as it is confined to our own perspective. Only demonstra

tion succeeds in establishing the cause and the necessity as such. Hence 

when Aristotle develops his theory of discovery by means of employing 

demonstration, he considers inquiry from the viewpoint of the final stage 

of successful inquiry so that he can offer demonstration as the means of 

explaining a thing/event so as to grasp its cause as its cause and its necessity 

as its necessity. Discovery is justified as a means of achieving explanation 

111 this way. Aristotle's inquiry theory is a practical aspect of his pursuit 

of the genuine explanation. 

I will not argue directly against the alleged incompatibility between Aris

totle's scientific treatises and Analytics, by examining passages with their own 

methodological pretensions in particular scientific treatises like History of 

Animals, and Parts of Animals, but I will confine myself mainly to Posterior 

Analytics so as to examine how Demonstrative Theory is understood in 

Analytics. This approach may implicitly provide another means of recon

ciliation between Aristotle's scientific practice and his theory, given that 

the Aristotelian enterprise of constructing genuine explanation ranges over 

its axiomatic, epistemological and pedagogical aspects. I will contend that, 

in the theoretical aspect of Demonstrative Theory, Aristotle lays down the 

structure of Demonstrative Science as the form of any particular science, 

III accordance with which any individual science must be constructed; that, 

111 its practical aspect, Aristotle develops the theory as a theory of heuristic 

inquiry, by means of which we investigate into the world and achieve 

knowledge about the world; and that in its pragmatic aspect the theory 

gives pedagogical advice, relating to the way in which knowledge may be 

imparted to learners. 

Notes. 

(1). For example, W. D. Ross excludes substance as an object of Demon

strative Science. He says "He [Aristotle] never, so far as I know, makes the 

question whether a certain substance exists turn on the question whether 

there is a middle term to account for its existence, nor the question what 

a certain substance is turn on the question what the middle term is; and it 

would be strange if he did so .. _. It is really of attributes that Aristotle is 

speaking ... " (p. 76, d. p. 612) J. Barnes omits oualo: from B 2 90 a 10 and 
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comments that "B 2 makes it clear that only syllogistic propositions are in 

question." (p. 194) In general, Barnes vacillates in his view about Aristotle's 
treatment of substance. (p. 208) W. Jaeger points out differences between 

the psychological or intellectual characteristics and motivations found in the 

two books. He says "Metaphysics arose in his [Aristotle's] mind, and it 

arose out of the conflict of the religious and cosmological convictions that 

he owed to Plato with his own scientific and analytical mode of thinking." 
(p. 378) E. Treptow who claims that there is a connection between two 

books says in his Vorwort that "Da bisher keine Einzeldarstellungen tiber 

das sachliche Verhaltnis zwischen der "Metaphysik" und der "Zweiten Anal

ytik" vorliegen, ist die Aufgabe zunachst, bestimmte Hauptprobleme heraus

zustellen." (p. 9) G. E. L Owen makes an interesting remark that "com

mentators anxious for the unity of Aristotle's throught have managed to 

see the later metaphysics in the logical texts." ([2] p. 189) 

(2). Metaphysics E1 1025b3-4, HI 1042a4-6, H2 1043a2-4. 

(3). Ross, See (1). 

(4). Cf. A. Gotthelf, pp. 65 ff. 
(5). E. g. Barnes, [2] p. 65, pp. 85-87, Owen, [4] p. 153, W. Leszl, pp. 285-287. 

(6). Barnes, [2] p. 85. M. F. Burnyeat, [1] pp. 115 ff. 

(7). Burnyeat, [1] p. 116. 

(8). One may be able to extract the axiomatic theory from Aristotle's 

theory of Demonstrative Science as the prototype of modern axiomatics 

since Hilbert. But since Aristotle's axiomatic theory is entirely based on 

his ontological commitment concerning explanatory power, we cannot select 

axioms arbitrarily. In this respect, his axiomatic theory differs from modern 
ones. 

Part I. The Structure of Demonstrative Science 

Introduction 

In Part I, I will discuss the structure of Demonstrative Science as it is 

set out in Posterior Analytics Book A. Firstly, in Chapter 1, I will discuss 

what Aristotle means by the word "science". I will show that it is not the 

case, as Burnyeat complains, that Aristotle is not aware of the contemporary 

distinction between philosophy of science and epistemology, by agruing that 

Aristotle has a clear conceptual and terminological distinction between dem

onstrative knowledge and Demonstrative Science. 

In Chapter 2, I will discuss how many principles (apxat) there are and 

what roles they play in Aristotelian Demonstrative Science. In Section A, 
~ 

I will consider what are the questions which provide the background for 
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Aristotle's presentation of Demonstrative Science as his own method for 

grasping episteme simpliciter. Then, I will analyse the conditions for Dem

onstrative Science in A2. We will discover that in the A2 passage, Aristotle 

sets out the conditions governing the ultimate principles of Demonstrative 

Science, rather than the relative principles as the proximate premises of 

a demonstration, as has been claimed by commentators such as Ross and 

Barnes. In other words, I will show that we must trace the chain of 

demonstrations right up to the non-demonstrable primary of a genus, if we 

are to grasp episteme simpliciter regarding a particular subject. In Section 

B, I will consider Aristotle's discussion of hypotheses and definition in A2 

and AIO in order to discover what kinds of principle are invloved in the 

acquisition of demonstrative knowledge and what roles they play in this 

enterprise. I will claim that the ultimate premise of a science and the proxi

mate premise are expressed by the immediate non· demonstrable syllogistic 

principle which is called (A) "the hypothesis", and the demonstrable principle 

which is called (D) "the relative hypothesis" respectively. In Section C, I 

will argue that what Aristotle means by being immediate should be explained 

in two different ways, either as it applies to non·demonstrable immediate 

terms or as it applies to immediate propositions [premises] whose constitutive 

terms are demonstrable, except when they constitute (A) the hypothesis. I 

will claim that because commentators have not distinguished immediate terms 

from immediate propositions, they have failed to understand the structure of 

Aristotelian Demonstrative Science. This discussion will provide some argu

ments in support of my claims in Sections A and B. In Section D, I will 

argue how the four per se predications in A4 apply to demonstrative prin

ciples, though Aristotle's commentators have allowed only the first two per 

se predications to constitute a demonstrative proposition. 

In Chapter 3, I will make clear that in constructing the theory of 

Demonstrative Science, Aristotle develops both the theoretical and the prag

matic aspects of his Demonstrative Theory. I will claim that the so-called 

new orthodoxy, according to which Aristotle's demonstrative theory is exclu

sively concerned with the method according to which an achieved body of 

knowledge should be presented and taught, fails to see Aristotle's theoretical 

interest in constructing the abstract structure of his Demonstrative Science 

as a systematic method, in accordance with which any particular science 

should be carried out. The practical aspect of Aristotle's Demonstrative 

Theory will be discussed in Part II. 
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Chapter 1. Science and Scientific Knowledge 

A. Epistemic and Scientific Aspects in +; 87rUn:Y;f1r; 

Aristotle's Posterior Analytics may be compared to a spring, where 

various underground streams rise and mingle. In this treatise, Aristotle 

combines a variety of interests, including philosophy of science, epistemology, 

ontology, logic, mathematics, and philosophy of language in a single project. 

But O. Hoffe's description of Aristotle's project in Posterior Analytics "eine 
systematische Untersuchung zur Frage, wie \iVissenschaft (e7rC(J7:Y;f1r;) moglich 

sei." (p. vii) is an instructive one, in spite of some misleading Kantian over

tones, in the sense that e7rIfJ7:1f1r; is indeed the focus of the treatise. The 

fact that Aristotle employs the word "€7rUJ1:Y;f1r;" to denote both "science" 

(e. g. 76b4, 79a18, 87a38, 88b13) and "knowledge" (e. g. 78a25, 87b19, 87b39, 

88all) suggests that he is starting with two kinds of motivation or goal, 

which we will need to investigate. 

In this Chapter, I would like to make clear that Aristotle self-consciously 

distinguishes the concept of Demonstrative Science which might be the 

subject of what is today called philosophy of science from the concept of 

demonstrative knowledge which might be the subject of what is today called 

epistemology, within his single enterprise of constructing Demonstrative 

Theory. This distinction is both a conceptual and a terminological one. In 

this Chapter, I will perform the necessary preliminary task of offering a basic 

conceptual clarification of various uses of the word €7rIfJ7:Y;f1r;. For it does 

not seem that the conceptual distinction between demonstrative knowledge 

and Demonstrative Science as the method of producing demonstrative knowl

edge is one which has been fully appreciated by Aristotle's commentators. 

Insofar as science and (scientific) knowledge are referred to by the same 

word 87rIfJ'rY;f1r;, there must be some feature common to them. What is the 

common characteristic which both science and knowledge share? How is 

Aristotle's concept of science related to scientific knowledge? The word 

€7rCU7:Y;f1r; is said to be ambiguous between the act of knowing and what is 

known in the same way as other Aristotelian concepts relating to human 

activities, such as 7rpa~c" (action/what is done) and 8veprSca (activity/result 

or goal of the activity). (Burnyeat, [1] p. 97, D. Charles, p. 83) Burnyeat 

sees the characteristic which is common to science and knowledge in terms 

of this ambiguity. He writes as follows: 

Aristotle's own term for what he is analysing is 87rUn:Y;f1YJ and this, like 
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our word 'knowledge', can refer either to the cognitive disposition of 

the knowing person or to a body of knowledge, a science - a system 
of propositions which can be learned and known. (p. 97) 

Burnyeat describes a cognitive disposition as "e7ruJ'f7;{J:r; in the subjective 

sense" and a proposition, treated as an item of scientific knowledge or a 

science, as "e7rl0"7:r;p.r; in the objective sense". (p. 99, p. 109) 

According to the views of these scholars concerning the "objective" 

sense of e7ruJ"rY)p.r;, it would be the case that a proposition as an item or 

piece of knowledge such as E = mc2, and a science as a systematic sequence 

of propositions, such as physics, are linked to each other by the part-whole 

relation. It would then result that there is not only a distinction between 

knowledge as a cognitive disposition (e~t") of soul or psychological disposition 

and a piece of knowledge as a propositional object, but also a distinction 

between a piece of knowledge as a part of a science and a science as a 

systematic sequence of propositions; and that these distinctions must be 

made in accordance with the contexts in which the word "Z7rtln:r;p.r;" is 

found. In particular, if a piece of knowledge and a science are not distin

guished in Greek as they are in English so that the word 87rwd;p.r; is able 

to signify both the part and the whole of a body of knowledge, this would 

allow a serious confusion between a study of science and a study of knowl

edge. It would be thought that Aristotle did not have, as it were, a con
ceptual distinction between epistemology and philosophy of science. 

In what follows, I will show that Aristotle has a clear distinction be

tween the epistemic perspective and the scientific or structural perspective 

in mind. In other words, Aristotle self· consciously presents the distinction 

between these two perspectives so that while, on the one hand, the epistemic 

perspective deals with the cognitive disposition of the knower, for example, 

how knowledge is distinguished from comprehension (vov,,) and opinion 

(o6~a), which are other types of cognitive disposition, and how demonstrative 

knowledge is related to non·demonstrable knowledge, on the other hand, the 

structural perspective or philosophy of science deals with issues concerning 

demonstration, such as what is the logical relation holding between a con

clusion and its premises, and what is the structure of Demonstrative Science 

which specifies, in the abstract, the structure of any particular science. To 

establish this view, I will argue that Aristotle distinguishes a piece of dem

onstrative knowledge (e. g. E = mc2
) from Demonstrative Science (e. g. Physics) 

not only contextually, but also terminologically, by establishing that the 
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phrase '1 a7rOOWCWC~ E7rCad)p:r; should not be rendered as "demonstrative 

knowledge" but as "Demonstrative Science". And I will show that it is 

not the case that Aristotle has left un discussed the ambiguity of E7rCIJrYJp:r; 

as cognitive state, propositional object and object in the world in the level 

of particular knowledge. Namely, when it is required to distinguish one of 

these possible meanings, he does so by employing non-ambiguous expressions. 

In other words, my view on E7rCarY)P7J contrasts with Burnyeat's view in 

the following ways. I take it that Burnyeat proposes the following five 

theses on E7rCarYJ/-l7J. 

(1) There is an ambiguity between (A) cognitive state (soul's activity) 

and (B) propositional object. (pp. 97, 105) 

(2) There is an ambiguity between (C) part ("a proposition counts as 

an item of scientific knowledge") and (D) whole ("a system of propOSI

tions" = a science). (pp. 97, 99, 109, 115) 

(3) Aristotle did not distinguish between (A) and (B). (pp. 97, 105) 

(4) Aristotle did not distinguish between (C) and (D). (pp. 97, 99, 109, 

115) 

(5) Aristotle did not distinguish epistemology from philosophy of science. 

(pp. 97, 138-139) 

I will not deny (1). But it is not necessarily the case that (1) implies (3). 

I take it that if it is not necessary to disambiguate E7rCarYJ/-l7J, Aristotle leaves 

it ambiguous among not only (A) and (B), but also an object in the world. 

But if the context requires him to disambiguate it, he makes a clear ter

minological and conceptual distinction between (A) and an object in the world, 

which is described as "what is knowable", and that in order to convey (B) 

he uses, not E7rCarY)/-l7J, but the word "proposition" or "demonstration". I 

will not entirely deny (2) in that a science may be in effect composed of 

a system of propositions derived by scientific activity. But I will argue 

against (4) that Aristotle's concept of science which is developed in this 

treatise is not merely a system of propositions, but a systematic method 

of producing knowledge, so that it is wrong to understand the relation 

between a piece of knowledge as a propositional object and a science to 

which it belongs in terms of the part-whole relation between entities on 

the same level. The relation between 87rCarYJ/-l7J as a systematic method and 

87r!arY)/-l7J as a proposition is analogous to the relation between the act of 

knowing and what is known. And I will also deny (5) by claiming that 
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Aristotle propounds the theory of Demonstrative Science as a theory of the 

method of producing knowledge, which does not deal directly with the 

cognitive state of the knower, which is an object of epistemology, but deals 

with the structure of science. 

In this Section, I will, firstly, examine what Aristotle understands by 

the word Errta,rYlp.r; used to mean "science" and what characteristics are 

manifested by Aristotle's concept of science. It is, in general, not difficult 

to distinguish 5rrta,rYlp.r; as science from 5rrtadp.r; as knowledge by looking 

at the contexts in which it is found. Aristotle usually mentions the name 

of a particular science such as geometry, or astronomy along with the word 

57rt(]TY;p.r; when using it in that sense. (e. g. 76b4, b12, 77b9, 79a18, 87a31) 

When he talks about 5rrtaTY;p.r; as science, "science" is treated not as con

cerned with a single piece of knowledge, but as being related to a fixed 

domain and its overall structure. (e. g. 76a11, 76a38, 39, 76b12, 76b16, 

87a37) Aristotle describes the genus as the domain over which a science is 

constructed (5J) T0 vrro T~J) 57rt(]TY;p.r;J) reJ)sc). (76a39-40) So each science is 

distinguished according to the underlying genus (TO vrrolCeip.sJ)oJ) reJ)o<;:) which 

corresponds to it. If the underlying genus is different, the corresponding 

science is different as well. (76a11-12) Aristotle says "A science is one if it 

is of one genus." (87a38) As far as Demonstrative Science is concerned, 

Aristotle does not imagine the possibility of a universal science, but holds 

that only a particular science corresponding to its own genus is possible. 

Aristotle proposes three constituent elements of Demonstrative Science: 

axioms, genus and its attributes. After Aristotle claims that astronomy 

proceeds in the same way (w(]avuv<;:) as geometry and arithmetic which are 

paradigmatic cases of Demonstrative Science, he continues as follows; 

For every Demonstrative Science (rrQ(]a arroowmlC~ 57rt(]TY;p.r;) has to do 

with three things: what it posits (ri8sTac) to be the genus, whose per 

se attributes it considers; and what are called the common axioms, the 

primaries from which it demonstrates (arrooeilCwac); and thirdly the 

attributes, of which it assumes (2ap.i'aJ)sc) what each signifies (76b11-16) 

One interesting and important thing in this passage is that Demonstrative 

Science is personified as the active subject, marshalling its own three con

stituent elements so as to make demonstration possible. In another passage, 

Aristotle again personifies science in this way: science(s) (E7rt(]TY;p.r;) "con

siders" (8SWpSl) the attributes of genus and "assume" (2ap.i'aJ)ou(]c) the meaning 
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of attributes and "prove" (oeu;;vuou(Jc) their existence through common axioms 

and theorems. (76b3-10) The enumeration of the constituent elements of 

a science and its personification in dealing with its own constituent elements 

show that, on the one hand, Demonstrative Science is a system which is 

composed of these three elements and, on the other hand, it is a system 

in which the scientist (0 e7rC(JJ:{xp.sVoc;;), by marshalling its three elements in 

their appropriate ways, produces e7Cc(J'rY;p:Y]. This suggests that Demonstrative 

Science is a systematic method in which, and by means of which, the 

scientist engages in demonstration so as to produce e7rC(Jrr;p.7J. 

When Aristotle employs the preposition lCarCt (according to) in order to 

link each science with the propositions or syllogisms which belong to that 

science, it seems to suggest the active aspect of science rather than science 

as a body of knowledge. Aristotle writes as follows; 

If a syllogistic question and a proposition of a contradiction are the same 

thing, and there are propositions according to each science (7CPOJ:{X(Jscc;; 

lCaB' €lCa(Jr7Jv e7rC(JrY;P7Jv) on which syllogism according to each science 

(0 lCaB' €lCwr7Jv) depends, then there will be a sort of scientific question 

from which the appropriate syllogism according to each science (0 lCafl' 

€lCa(Jr7Jv) comes about. It is clear, therefore, that not every question 

will be geometrical (or medical .. ), but only those from which either 

there is proved one of the things about which geometry is concerned, 

or something which is proved from the same things as geometry, such 

as optical theorems. (77a36-77b2) 

Here "each science" with the preposition "according to" has the role of 

limiting the propositions and syllogisms to the single domain to which that 

science corresponds. In fact, a few lines later on, Aristotle mentions "things 

determined according to the science" (ra lCara r~v e7Ccarr;p7JV ocopc(JBevra), 

(77b8-9) This phrase and his employment of the preposition lCaret in con

necting the proposition and the science in which the proposition is employed 

encourage us to think that what Aristotle means by "science" here is not 

"a sequence of sentences about the elements of some single domain" (H. 

Scholz, p. 52), but rather the domain itself. Hence the relation between a 

proposition and the science to which it belongs is not simply the part·whole 

relation, but rather it is the case that the proposition is totally dependent 

on the science as the producer of knowledge, which determines the explana· 

tory power or effectiveness of the proposition by determining its domain. 
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Aristotle on Explanation: Part I 

As the preposition !Car-a and the personification of science suggest, science 

is prior to its components such as the proposition and syllogism in terms of 

activity. In this sense, science is a systematic method which, by using its 

own components such as propositions, produces s7rcar-Y;p.r;, rather than a 

simple accumulated body of. pieces of knowledge. The fact that science 

(S7rwr-Y;p.r;) is personified and treated as if it is an active agent as a producer 

of knowledge in this way suggests that Aristotle. has a basic theory of 

Science underlying particular sciences so that each scientist can perform his 

own scientific activity in his own department which has theoretically already 

been established by, and oriented under, the guidance of the theory of the 

structure of Demonstrative Science. It shows, putting it in another way, 

that Aristotle has a definite view of the concept of "science" itself. 

Hence, if we define Aristotelian science as "a system of propositions" 

(Burnyeat, p. 97) or "a set of demonstrations" (Barnes, p. xvi) or "a body of 

knowledge systematized in a demonstrative way", this seems to overlook the 

active or functional aspect of Aristotle's concept of science, in that it treats 

Aristotelian science as merely the result or product of scientific activity. 

Although it may, in effect, be the case that any science is composed of a 

sequence of sentences about the elements of a single domain, this way of 

thinking about science is rather un-Aristotelian. Therefore, I suggest that 

Aristotle calls "science" S7rwr-Y;p.r;, because science is, as it were, the active 

agent, producing knowledge by its own mechanism which is characterised 

by the theory of Demonstrative Science. (!) In other words, since both 

science (s7rcar-Y;p.r;) and knowledge iS7rwr-Y;p.r;) are inseparable in the sense that 

knowledge as S7rwr-Y;p.r; takes place, if and only if science as S7rwr-Y;p.r; in the 

sense of a systematic method of producing knowledge is at work and vice 

versa, Aristotle does not terminologically distinguish one from the other. 

This implies the view that, in the contexts of Posterior Analytics III 

which f.7rwr-Y;p.r; is employed to mean "science", the epistemic elements of 

s7rwdp.r; relating to the cognitive state of the knower, seem to be weak 

or rather totally out of sight. Instead, in these contexts, Aristotle is con

cerned with the structure of Science from the structural point of view 

rather than the epistemic one. In other words, Aristotle does not have any 

sort of cognitive state in mind when he uses the word s7rladp.r; in the 

sense of "science". What I have argued so far is no more than the sug

gestion that in his use of the word "S7rwr-Y;p.r;" Aristotle has a clear con

ceptual distinction in mind between "science" and "knowledge". This sug-
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gestion will be established shortly with textual evidence, through the inter

pretation of the phrase: i; a7rOOSllC'1"Clc7; E7rca'1"~flr;· 

Now then, what about the ambiguity at the level of the particular 

object between "€7rea-rY)flr;" as a psychological state of the knower, in knowing 

something, which occurs in his soul and a piece of knowledge which is 

expressed by a proposition, whether it is a propositional object or an object 

in the world? I take it that since it does not necessarily follow from this 

ambiguity, as we shall see shortly, that Aristotle confuses philosophy of 

science with epistemology as Burnyeat complains, there is no need to worry 

about this ambiguity. In fact, first of all, in the context of Posterior Ana

lytics, Aristotle does not seem to have any interest in talking about a piece 

of knowledge which has already been established in and shared by a scientific 

community as common knowledge and which belongs to the objective sense 

of €7rCa-rY)flr;, whether it is a propositional object or an object in the world; 

rather he is interested in how a scientist produces knowledge. Demonstra

tion, on which his interest is focussed throughout the treatise, has the role 

of yielding or producing a piece of knowledge (7roc~aec €7rCa-rY)flr;lJ) in the 

human mind. (71b25, 75b1-2) That is, it is the presentation of a dem

onstration which is a propositional object, which fills the place which the 

objective sense of €7rCadflr; is supposed to occupy. Hence one aspect of the 

ambiguity of E7rca~flr; can be ignored insofar as the structure of Demonstrative 

Science as the mechanism of producing E7rca-rY)flr; is at issue. 

Aristotle seems to have a clear terminological distinction in mind in 

dealing with this particular level of "s7rCadflr;". One sentence which Aristotle 

repeats several times is revealing with regard to the relation of cognitive 

disposition, proposition and reality. Aristotle says: 

To knowe what is a demonstrable thing/event [or things/events of 

which there is a demonstration] is to have a demonstration. ('1"0 

€7r£a'1"aaOa£ €a'1"£ '1"0 a7rooSllc'1"OlJ [WlJ a7r6oec~c<; ea'1"c] '1"0 a7r6occ~clJ eXeclJ). 

(90b9-10, 71b28-29, cf. 90b22-23, 73a23) 

Here all three dimensions are found; reality which is referred to by "what 

is demonstrable" in 71b28 or by "things of which there is a demonstration" 

in 90bl0, demonstration as a sequence of propositions, and the cognitive state 

of having €7rCa'1"iIflr;. The cognitive disposition of knowing something is 

expressed by adding a verb to the word "€7rCa-rY)flr;" such as "to have" 

(eXeClJ) (e. g. 72a17) or the verbal cognates of €7rWdflr; such as "knows" 
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Aristotle on Explanation: Part I 

(emar:ap.€Oa) (e. g. 71b30, 76a4), though the noun "e7Ctar:iJp:1)" contains the 

cognitive disposition as well, in the case in which there is no need to stress 

particularly the cognitive disposition. (e. g. 87b38, 100bS) Concerning the 

objective sense of emadlPr;, Aristotle here characterises it as "to have a 

demonstration". Although Aristotle does not say that a demonstration or 

a sequence of propositions are an e7Ccar:ijpr;, he clearly means that having 

a demonstration is identified with the cognitive disposition of having Emar:tjpr;. 

Here again he is not interested in talking about a piece of knowledge 

expressed in a proposition which has already been established as common 

knowledge in a scientific community such as "Boyle's law", but rather is 

interested in how demonstration, which is a sequence of propositions, pro

duces e7Ctar:i?pr; in the human mind. 

On the other hand, the ambiguity between knowledge and the object 

of knowledge in the world, which is another objective sense of Emur:ijpr;, is 

also in some contexts disambiguated in Aristotelian language. The object 

of knowledge in the world is sometimes expressed by "what is demonstrable" 

or "thing/event of which there is a demonstration" or, in other passages, 

"what is knowable" (emar:i?r:oJ)). (e. g. 73a22, 88b30) In Metaphysics, Aris

totle explains the relation between knowledge and the knowable as follows: 

"All knowledge is knowable, but not all that is knowable is knowledge, 

because in a sense, knowledge is measured by the knowable." (16 1057a10-

12, cf. Cat. 7b23ff, 11b27ff) That is, on the one hand, all knowledge cor

responds to things which are knowable (known) in the sense that all knowl

edge depends on how things are. On the other hand, it is not necessary 

that the things which are knowable (known) must already be known. 

Hence, in response to Burnyeat's claim that "a proposition counts as 

an item of scientific knowledge". (p. 99), we should say that, at least as far 

as Aristotle's wording is concerned, he does not treat propositions as any 

sort of e7Ctar:iJpr; in the sense that he can in any situation clarify matters by 

mentioning a proposition or a demonstration as something which produces 

demonstrative knowledge in the mind of the knower. In the same way, the 

object of e7Ccur:iJpr; in the world can be disambiguated from the cognitive 

state of the knower by employing the word "what is knowable". Following 

the advice of Ockham's razor, we should not increase unnecessarily the 

number of entities, where there is already someting which is clearly stated 

to correspond to what is required. We do not have to create Burnyeat's 

"the objective sense of €7Ccadpr;", given that Aristotle has given the names 
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"proposition" or "demonstration" to it and that Aristotelian "science" is not 

merely a systematized accumulation of pieces of knowledge, but rather a 

systematic producer of e7CU17:ilf1:fj in the human mind, through demonstration. 

Therefore, I claim that so long as reality, demonstration and knowledge are 

at issue, that is, throughout Posterior Analytics, Aristotle distinguishes a 

proposition and what is knowable from a cognitive disposition of the knower 

in terms of the wording he uses. But nothing prevents us from thinking 

that emur0p,r; at the particular level is still ambiguous, where disambiguation 

is not needed, between a cognitive state and a propositional object and 

between a cognitive state and an object in the world and between a propo

sitional object and an object in the world, as long as we keep in mind that 

e7Clur0p,r; in the context of Posterior Analytics always involves a cognitive 

state in the soul. 

So far I have made clear that what Aristotle understands by the word 

"science" (e7ClUdp,r;) is a systematic method by means of which one produces 

knowledge, and what Aristotle understands by the word "knowledge" 

(emudp,r;) is, first of all, a cognitive state of the knower, though there is 

nothing wrong in keeping its original ambiguity. This understanding of the 

relation between science and knowledge explains well the act/result ambiguity 

which the word "emur~p,r;" contains. 

Note. 

(1). When I characterise Aristotle's personification of "science" as "the 

active agent", this is, after all, a metaphorical description. But his personi

fication of "science" should be taken seriously to the extent that we under

stand by "science" not merely a system of propositions, but a systematic 

method by means of which the scientist engages in demonstration so as to 
produce episteme. 

B. Demonstrative Science (7,> a7CoowcrllC~ emudp,r;) 

vs. 

demonstrative knowledge (e7ClUdp,r; a7COOellCrtlC,/;, e7Ciura8al (e7ClUdp,r;, 

elOsval) Ot' a7Coosi~s{J)r;;, e7Ciurau8at a7CooulCrllCwr;;) 

In Section A, in asking what perspective Aristotle takes in understanding 

"Science", I have made clear that Aristotle is concerned with the structure 

of Science from the structural point of view rather than the epistemic one 

and that "Science" is, first of all, a systematic method by means of which 

a scientist yields scientific knowledge. This shows that in using the word 

"e7Clur0p,r;" Aristotle has a clear conceptual distinction in mind between as 
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Aristotle on Explanation: Part I 

"Science" and "knowledge". In this Section, I will show that Aristotle. holds 

to a terminological distinction which corresponds to the conceptual one 

between "Science" and "knowledge". I will argue that the phrase .17 
a7rOi3cIIC'W;;~ S7rU17:r;P1J which occurs in six places should not be understood 

as demonstrative knowledge, but as Demonstrative Science. ((1) 71b20, (2) 

73a22, (3) 74b5, (4) 76a37, (5) 76b11, (6) 84al0) This phrase has been 

translated as either "demonstrative knowledge" (Mure, Ross, Barnes(lJ; (1), 

(2), (3)) or "demonstrative science" (Mure, Ross, Barnes; (4) (5) (6)(2») on 

a case by case basis. (cf Burnyeat [1], pp. 102-103). I take it, however, 

that Aristotle has given "17 a7rOOeIIC1:IICf; €7rwri?P1J" a technical sense, meaning 

"Demonstrative Science". On the other hand, "s7riar:aa(}w, (s7rlar:/zP1J, etoeJ)al) 

&' a7rooe~e{J)C;:" (e. g. 71bI7, 83b38, 84a5, 87b19, 99b20), "s7riar:ar:al a7rOOUIC1:

IICOSc;:" (75aI2) and "s7rlar:/zP1J a7rOOw;;r:IIC/z" (24a2, 75a19, 99b16) seem to have 

been employed to mean "demonstrative knowledge". "Demonstrative knowl

edge" is described as a cognitive state of the knower "by having a dem

onstration" (1:0 iixelJ) d:7r6i3c1~1J)). (73a23, 71b28-29) If this is indeed the case, 

it suggests that Aristotle keeps the two aspects of the word €7rwri?P1J in mind 

throughout Posterior Analytics, by making a terminological distinction be

tween Demonstrative Science and demonstrative knowledge. Hence, it would 

not be the case, as some commentators claim, that Aristotle did not dis

tinguish philosophy of science from epistemology. 

Now let us examine the phrase 17 a7rOi3cIIC1:IIC~ s7rlari?P1J to see whether 

it signifies "Demonstrative Science" or "demonstrative knowledge". Among 

the six occurrences of 17 a7rOi3cIIC1:IICY; S7rwri?P1J or its plural cases, it is imme

diately evident that the three cases in (4) 76a37, (5) 76b11, and (6) 84al0 

are to be translated as "Demonstrative Science(s)". This is because in these 

passages Aristotle is talking about the constitutive components of particular 

sciences such as the genus as the universe of discourse (76bI3), axioms 

(76bI4), proper principles (76a38) and the finite sequence of predications 

(84a9-10) rather than about a particular kind of knowledge. In the passage 

III (4) 76a37, Aristotle says: 

Of the things they use in Demonstrative Sciences (r:alC;:, a7rooeIICr:tIClac;: 

€7rwri?pwc;:) some are proper to each science and others common - but 

common by analogy, since they are useful in so far as they bear on the 

genus under the science. (76a37-40) 

Here Aristotle talks about a proper principle III each science and common 
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principles which are available in each science, not in each kind of knowledge. 

In the passage in (5) 76b11, Aristotle says "And astronomy proceeds in the 

same way. For every a1rOOetK7:tlC~ e1ruJ7:i;p.r; (Demonstrative Science) has to do 

with three things" (76b11-16) Here Aristotle gives the reason why astrono· 

my proceeds in the same way as geometry and arithmetic. In the passage 

in (6) 84a10, Aristotle says "neither upwards nor downwards can the terms 

predicated be indefinitely many in Demonstrative Sciences (e]) 7:alS a1roOetlC7:!· 

lCals e1rt(Jri;p.atS) with which our inquiry is concerned." (84a9-11) This is 

because, firstly, we do not say that predications are finite in (6])) demonstra

tive knowledge. In such a case, we have to say that predications are finite 

in order to grasp demonstrative knowledge. The preposition e]) signifies the 

domain of science. Secondly, there is no plural use of e1rw7:i;p.r; to refer 

to knowledge. Its plural occurrences are found only when it refers to 

sciences. (eg. 76b16, 77a26, 79a18) In these passages, if one translates 

i] a1rOOetlC7:tlCi; e1r!(Jdp.r; as "demonstrative knowledge", it would be a complete 

mistranslation. Aristotle's interest here is in constructing Demonstrative 

Theory as an axiomatized deductive system. (This issue is discussed in Chap

ter 3 in more detail.) In other words, when he talks about i] a1rOOetlC7:tlC~ 

e1rt(Jdp.r; in this context, he concentrates on the elucidation of the structure 

of Science which produces knowledge, leaving to one side issues relating to 

the cognitive state of a person who grasps a thing/event in accordance with 

this system. So far, my view is no different from the view of Aristotle's 
commentators. 

The other three occurrences in (1) A2 71b20, (2) A4 73a22 and (3) A6 

74b5 are found in contexts which are similar to each other. The passages 

in (1) and (3) occur in exactly the same type of context. The use of the 

phrase in (2) 73a22 is based on the passage in (1) A2. In these passages, 

the phrase occurs in the context of a discussion of the characteristics of 

"the principles" (at apxa£). Aristotle aruges for the necessity of the prin

ciples of i; a1rOoetK7:tIC1 e1r!(Jdp.r; as deriving from the necessity of the thing/ 

event (7:0 1 Ka(J7:0]), 7:0 1rparp.a) of which there is episteme simpliciter (un

qualified knowledge =ES). The relevant phrases in these passages are in

variably translated as "demonstrative knowledge" by commentators. In what 

follows, I will show that in these passages the phrase i] a1rooetlC7:tlC~ e1rw7:-/jp.r; 

should also be taken to mean Demonstrative Science. The passage in A2 
(1) passage runs as follows; 

If, then, to knowe is as we posited [grasping (i) the cause of a 1rparpa 
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X and (ii) the necessity of X (71b9-16)], it is necessary that 7? a-11:00WC

'rctc~ smar:i;fl7J is also based on (SIC) the principles which are true and 

primary and immediate and better known than and prior to and cause 

of the conclusion. For in this way the principles (ai apxa?) will also 

be appropriate to what is being proved. (71bI9-23) 

The passage in A6 (3) runs as follows; 

If 7? &:"OOsCIC'rcIC~ srrcadfl7J is based on necessary principles, (for what 

one knowSe cannot be otherwise) and what belongs to the things per 

se is necessary, .. it is evident that demonstrative syllogism will be 

based on necessary principles. (74b5-11) 

It is natural to take it that what is characterised by the SIX conditions 

listed in the passage in A2 is what is expressed by the phrase "necessary 

principles" in A6. For, among other things, Aristotle draws the same con

clusion from the description of the principles in A2 (1) and the description 

of the necessary principles in A6 (3); ie. that there can be a syllogism even 

without necessary principles, but this will not be a demonstration. (A2 71b23, 

A6 74b16) Now in these two passages, Aristotle gives an argument to show 

why 7? arroOscIC7:cIC~ Smadlfl7J is based on necessary principles. This is because 

the thing/event (rrparfla) which is known (srrta7:aa8ac in 71bI9, srrta7:a7:ac in 

74b6) is necessary. That is, the necessity primarily attaches to the thing/ 

event in the world and demonstration enable us to grasp that necessity. 

The role of 7? arrooccICcIC~ srrcadlfl7J gives us a method which allows us to 

grasp the necessity. 

As a part of his enterprise of constructing the structure of 7? arrooccIC7:CICr; 

srrcadfl7J, because epistemological necessity is taken to be governed by ontolo

gical necessity, Aristotle puts limitations on the range of inferences which 

may be treated as logically valid grounds for 7? arroOscIC7:CICr; srrcadfl7J. Aris

totle excludes the possibility of deducing something necessary from something 

non-necessary. Aristotle explains the ontological constraint on 7? arroOscIC7:cIC~ 

smadfl7J as follows; 

Since, then, if a man knows demonstratively (srrta7:a7:ac arrOOeCIC7:CICOO,,), 

it must belong from necessity, it is clear that he must have his dem

onstration through a middle term that is necessary too. (75aI2-14) 

Here he describes the structural necessity of the principle or premise III 

demonstration from the perspective of knowledge, by taking it for granted 
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that "to know demonstratively" is the cognitive state involved in grasping 

the ontological necessity of the relevant thing/event. In this sense, Aristotle 

considers necessity at three levels, i. e. at the level of reality, at the level 

of the proposition and at the level of the cognitive state. Aristotle's claim 

that the principles of 17 a7roi3eIK'UK~ S7rIfl7:i-;pr; must be necessary is made at 

the level of the proposition, on the basis of this ontological constraint. 

Now I will propose several arguments for rendering 17 a7roowcwcYj 

s7rw'ff;pr; as "Demonstrative Science". Firstly, the context in which Aristotle 

introduces i; a7rOOWmK~ S7rwri-;pr; in A2 shows that 17 a7roi3eIK'fIKYj s7rlari-;pr;'s 

having certain principles justifies the claim that demonstrative knowledge is 

capable of meeting the conditions of ES. Aristotle proposes episteme sim· 

pliciter to contrast with the sophistical and incidental way of knowing. He 

introduces and defines it thus; 

We think that we know. X simpliciter, when we think that (i) we 

know Y as the cause of X and (ii) we know that X cannot be other

wise. (71b9-12) 

Then, Aristotle, while leaving room for the other way of knowing, i. e. the 

non-demonstrable way, claims (ipo:pev) that there is a kind of demonstrative 

knowledge (01' a7roosit;.{J)s .coevw) which is grasped by having a scientific 

syllogism called a demonstration. (71b16-18) That is, Aristotle claims here 

that the scientific syllogism is the one by means of which we grasp a piece 

of scientific knowledge (s7rla'fap.Oa). (71b18-19) Then, Aristotle gives an 

argument to show why demonstration produces episteme simpliciter as 

demonstrative knowledge. He says "If to know. is as we posited [grasping 

(i) and (ii)l, it is necessary that i; Ct7rOOCCK'fIKT; s7rw'ff;pr; is also based on such 

and such principles." (71b19-22) That is, since i; Ct7rOOCCK'UK~ s7rladpr; is 

based on such and such principles, it makes demonstration able to meet 

conditions (i) and (ii) on ES. His claim for demonstrative knowledge is 

argued in this way. If this is the argument he meant to convey, it is 

impossible to render i; Ct7rOi3eIK'UKT; s7rw'ff;pr; as "demonstrative knowledge". 

In that case, his argument would be that, since demonstrative knowledge 

is based on such and such principles, it meets conditions (i) and (ii) of ES. 

It is not demonstrative knowledge which meets these conditions; by grasping 

the cause of X and the necessity of X, but the demonstration. By meeting 

these conditions, demonstration produces demonstrative knowledge. In other 

w.ords, by having a demonstration, we come to know. X. Demonstrative 

- 20-



Aristotle on Explanation: Part I 

knowledge is knowledge through demonstration which satisfies (i) and (ii). 

Then we should take it that 7; a7rOOcIICTIIC~ ~7rWr-1P7J, by being based on 

such and such principles, is the basis of the capacity of demonstration to 

meet these conditions. Therefore, there is no difficulty in accepting that 

7; a7rOOcIICTIIC7-; ~7rWdlP7J is a systematic method which, by being based on 

and containing certain principles, produces demonstration so as to grasp 

episteme. That is, 7; a7rOOcIICUIC7-; 8n:Wr-1P7J is Demonstrative Science as a 

systematic method which Aristotle introduces as his own means of producing 

episteme simpliciter. 

Hence it is not the case, as Burnyeat claims, that 7; a7rOOcIICTIIC7-; E7rlar-1P7J 
"merely resumes" to know. (TO ~7rtaTaafJal). (p. 98 n. 2) Here TO ~7rtaTaafJal 

refers to the knowledge which is commonly held as grasping the cause of 

a thing/event and the necessity of that event/thing, leaving aside, at this 

stage, the issue how it is grasped. Since Burnyeat fails to see that Aristotle 

presents his six conditions, not in order to give "a further characterization 

of the cognitive state" (p. 98), but in order to meet conditions (i) and (ii) 

of ES in its structural or scientific aspect, he could not gra~p the significance 

of i; a7rOOCllCwcrl E7rWr-1P7J either. 

Secondly, we should consider Aristotle's use of the preposition "EIC" 

(from, being based on) in the sentence "7; a7rOOcIICTIIC7-; ~7rlar-1P7J is also based 

on (elC) such and such principles." or in A6, in the sentence "7; a7rOOcIICTIIC7-; 

~7rladlP7J is based on (elC) necessary principles". This also suggests that this 

phrase means not demonstrative knowledge but Demonstrative Science which 

should primarily be understood as the method of producing scientific knowl

edge, rather than a sequence of propositions. The preposition "elC" which 

I shall call the scientific preposition is sharply contrasted with "Oca" (through) 

which I shall call the epistemic preposition. When Aristotle employs elC 

with principles or premises, he always uses it with a verb denoting inference 

such as "to demonstrate" or "deduce" and not with the verb "to know". 

For instance, Aristotle says "from truths (~~ aJ.7JfJw))) one can dedu~e 
(auJ.J.oriaaafJal) without demonstrating, but from necessities (e~ a))arlCaiw))) 

one cannot deduce without demonstrating." (74b15-17, e. g. 75a30, 76a14, 

76b14, 77b4-5, 78a5) According to Aristotle's wording, we cannot say that 

one can know in the apodeictic way from (on the basis of) the principles, 

but we can say that Demonstrative Science demonstrates on the basis of 

the principles. In fact, Aristotle says "Every Demonstrative Science .. demo 

onstrates (a7rOOctlCum) on the basis of the primaries (e~ W)) 7rpcbTW)))." (76b11-
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15) As far as Posterior Analytics is concerned, this preposItIOn introduces 

the structural or scientific perspective in the sense that it relates to demon

stration rather than the cognitive state. 

On the other hand, ~7rtU7:fJp.r; as knowledge IS always accompanied not 

by the preposition ~IC, but by iJta. For instance, Aristotle says "anyone who 

is going to have knowledge through demonstration (7:~J) ~7rUJdp.r;J) 7:~J) (It' 

a7rOaei~eQJ") must not only be more familiar with the principles and better 

convinced because of them than of what is being proved ... " (72a37-39, 

ego 71bI7, 83b38, 84a5, 87b19, 88all, 99b20, d. 79a25, 83b36, 86a36, 88b31) 

As far as Posterior Analytics is concerned, this preposition introduces an 

epistemic perspective rather than a scientific or structural perspective in the 

sense that it relates to the cognitive state rather than to demonstration. 

Thus if Aristotle had demonstrative knowledge in mind, he would not have 

employed here the preposition "elC". 
Thirdly, in relation to the second argument, since demonstrative knowl

edge of a thing/event is grasped by having a demonstration in accordance 

with the appropriate system and since "the principle" is the word which is 

used to refer to the proposition in the system rather than to the cognitive 

state relating to a bit of demonstrative knowledge, it is at least not primarily 

the case that the cognitive state of grasping demonstrative knowledge is 

based directly on the necessary principles. Rather it is the case that Dem· 

onstrative Science which after all consists of a sequence of demonstrations, 

insofar as we look at Science from the perspective of its results, is based 

on the necessary principles. 

Fourthly, in the passage in A6, Aristotle offers a similar argument. He 

infers that the demonstrative syllogism is based on necessary principles from 

the premises that i? a7rOaetlC7:tlC~ ~7rtU7:fJp.r; is based on necessary principles 

and that the per se attributes necessarily belong to the things/events. Here 

Aristotle is not interested in the cognitive state of the knower, but the 

structure of science for which the demonstrative syllogism is recruited. We 

cannot infer from the necessity of demonstrative knowledge that the demon

strative syllogism is based on necessary principles. The reality is just the 

converse. Since the demonstrative syllogism is based on necessary principles 

whose fundamental ground is the necessity of the starting point of Demon

strative Science, by means of which the demonstrative syllogism is made 

available as its constitutive tool, it follows that necessary demonstrative 

knowledge is produced by that syllogism. 
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The passage from A4 has a similar structure. Aristotle argues that 

demonstration is based on necessary principles on the basis of his argument 

III the A2 passage. This passage runs as follows; 

Since it is impossible for a thing of which there is episteme simpliciter 

to be otherwise, what is knowable according to 7? anoowcmcr; lnwdpr; 

(1:0 €7rlO'1:7J1:0lJ 1:0 Jr,O!.1:iX 1:1;1) anooccJr,mc1;lJ €n(O'1:i;pr;lJ) will be necessary. 

(73a21-23) 

The key concept III understanding this phrase consists in his use of an 

appositive expression: 1:0 ... 1:0 and the preposition Jr,O!.1:iX which makes this 

apposition possible. If we take it that 7? anoOe(Jr,1:(Jr,1; €7rlO'dpr; means "demon

strative knowledge", we would not be able to explain this periphrasis. In 

such a case, Aristotle would just have said something like: "a thing of which 

there is demonstrative knowledge will be necessary." (alJO!.rJr,aZ01) a1) etr; 00 
60'1:11) snwdpr; anoowmJr,i;.) (cf. 71b15, 73a21, 74b6) The fact that Aristotle 

did not simply express the point so, tells us as such that the phrase: 7? 
anoouJr,1:(Jr,1; €7rl0'7:i;pr; conveys some technical meaning in the sense that it 

presupposes a more complicated background than simple "knowledgE?' does. 

The preposition Jr,O!.1:iX has the role of fixing the perspective of the noun 

or the phrase which follows Jr,O!.1:iX with the accusative case and thus of 

delimiting the range of its applicability. For instance, when Aristotle says 

"All the sciences associate with one another in respect of (Jr,O!.1:iX) common 

axioms.", the preposition Jr,O!.1:iX proposes the perspective by means of which 

all sciences are somehow compared, and when he says "We should not, 

therefore, ask each scientist every question, nor should he answer everything 

he is asked about anything, but <only> those determined by the range of his 

science (1:iX Jr,O!.1:iX 1:1;1) €7rlO'dpr;1) owpwfJe1)m).", the preposition Jr,O!.1:iX has the 

role of fixing the range of the applicability of a science. (77a26-27, 77b6-9) 

What Aristotle has done by fixing the range and perspective of the phrase 

7? anoOelJr,1:IJr,1; €7rlO'dpr; is to make an apposition which delimits the applicable 

range of the knowable. (1:0 €nI0'1:r;1:0iJ). In other words, Aristotle fixes the 

range of the object of knowledge, insofar as 7? anoouJr,1:IJr,1; sn(O'dpr; deals 

with it. Here we see again, as it were, the active aspect of lnw1:i;pr; in the 

sense of a systematic method of producing knowledge rather than the result 

of scientific activity as a sort of knowledge we acquire. The commentators 

have failed to see the significance of the preposition Jr,((1:iX, by means of 

which, as we have seen a little earlier, Aristotle conveys the systematic process 
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of producing knowledge as "Demonstrative Science". (cf. 77a37) 

Hence in these three passages, the contexts in which the phrase i; 
a1COOWC7:tKY; E1CWdfJ.7J is employed are more or less the same, and all of these 

three passages suggest that i; a1CoowcrtKY; 81CtartW'7J stands for Demonstrative 

Science which produces episteme. Now we are entitled to claim that the 

phrase "i; a1COOctK7:tKY; Enwdp.7J" which occurs in six places in Posterior 

Analytics signifies not demonstrative knowledge which involves a cognitive 

disposition of the soul, but Demonstrative Science which is a systematic 

method of producing episteme. 

Now let us confirm that there are some phrases which correspond to the 

English expression "demonstrative knowledge". There is no doubt that the 

phrases "81Cia7:aBca &' a1Coocit;caJc;" and "E1Cia7:a7:at a1COOctK7:tKWC;" stand for 

demonstrative knowledge. Consider the word a1COOctK7:tKY; in 72b19, 73a23, 

whose gender shows that the word E1Cwdp.7J is omitted; and consider the 

phrase 81Cwdp.7J a1COOctK7:tKf; in 75a19, 99b16 which differs from i; a1CoOctK7:tKY; 

81CWdp.7J in two respects: the order is reversed and the definite article is 

missing. What these four passages have in common is that in all of them 

the definite article or the quantifier is omitted, whereas in the previous SIX 

passages the definite article in ((1)-(6) excepting (5)) or the quantifier (in (5)) 

is present. This suggests that in these four passages, the relevant phrases 

are employed in a non·technical sense and so do not refer to the definite 

system. 

The abbreviated a1COOctK7:tKf; in 72b19 and 73a23 no doubt refers to 

knowledge. The passage 72b19 runs as follows "We claim that it is not the 

case that all episteme is a1COOctK7:tKij, but the episteme of immediates is non

demonstrable." Here the contrast is drawn between knowledge of a mediated 

thing and knowledge of an immediate thing, rather than between two sciences. 

In 73a23 Aristotle says "It is a1CoiJctK7:tKY;, if we have it by having a demon

stration." This sentence can be described as a paradigmatic instance of the 

contrast between demonstrative knowledge and demonstration. Demonstra

tive knowledge is acquired by having a demonstration, whereas Demonstrative 

Science employs a demonstration so as to produce demonstrative knowledge. 

Hence this word must refer to demonstrative knowledge. 

Concerning the phrase 81Ctar-1p.7J a1CoOctK7:tKf;, the passage at 75a19 runs 

as follows, "Of accidentals which do not belong to things per se in the way 

111 which the per se things were defined, there is no E1Ctadp.7J a1CoOctK7:tKij. 

For one cannot prove the conclusion from necessity." (75a18-20) Here it is 
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not impossible to read this phrase as suggesting both knowledge and science, 

because there is, after all, no demonstrative science or demonstrative knowl

edge about accidentals. As far as the wording is concerned, it looks as if 

its meaning is neutral between the two possibilities. But Aristotle explains 

the impossibility of having 87U(n:ryf.17J O:7rOOCtlCrIK7; in terms of the impossibility 

of knowing "the reason why" (oukl) the accidental occurs. (75a32) Given 

that knowing the reason why is both the essential business of and the 

characteristic mark of demonstrative knowledge through a particular demon

stration (eg. 78a22ff, 93a35), this suggests that it is demonstrative knowledge 

to which Aristotle intends to refer with this less technical phrase. 

At 24all, in the first chapter of Prior Analytics, Aristotle sets out the 

project he intends to carry out in Analytics. Again at 99bI5-17, in the 

last chapter of Posterior Analytics, he looks back at what he has established 

111 the two books. Here he summarises what he has achieved as follows; 

Now as for syllogism and demonstration (O:7CofJeit;cws), it is evident both 

what (ri) each is and how (7CWS) it comes about - and at the same 

time this goes for 87CUn:ryf.17JS a7rOOcIKrIK~S too. For that is the same 

thing. (99bI5-17) 

Burnschwig comments that this passage is "extremement vague". (p. 70) 

And Brunschwig proposes that we are faced with the following dilemma; 

"Si c'est la meme chose, pourquoi lui donner deux noms [demonstration et 

science demonstrative]? Si ce n'est pas la me me chose, pourquoi dire que 

c'est la meme chose?" (p. 69) But there is no such dilemma. It is quite 

clear what Aristotle is claiming here; to make clear the structure (Ti) and 

procedure (7CWS) of demonstration, is, at the same time, to produce demonstra

tive knowledge. In other words, Aristotle here just repeats the familiar 

point about the relation between demonstration and demonstrative knowledge; 

we come to grasp demonstrative knowledge by having a demonstration. 

(eg. 71b28-29, 90b9-10) The words "at the same time" and "the same" 

suggest that Aristotle here imagines a corresponding relation holding between 

Demonstrative Theory as a systematic method of producing knowledge (act) 

and demonstrative knowledge (result). For by having a demonstration we 

come to have a piece of demonstrative knowledge. These are the two 

aspects of a single phenomenon seen as a human activity which is ultimately 

based on .its corresponding thing/event in the world. 

If these four expressions "e7Uarryf.17J a7COOcIKr!Kry", "O:7COOctKrIKry" "e7riaraaOm 
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0/ a7roocit;swc;:" and "e7rirn:a7:at a7rooetlC7:tlCcvc;:" are, as we have seen, used 

not-technically, to refer to "demonstrative knowledge", this indirectly suggests 

that we should take it that Aristotle deliberately employs the phrase "i? 
a7roOstlC7:tlC'1 e7rtrYn7f1.7j" in a technical sense to refer to Demonstrative Science, 

(given that there is no doubt that e7rtrY7:'1f1.r; does sometimes mean "science" 

and that Aristotle needs a phrase to stand for "Demonstrative Science")_ 

I conclude that i? a7rooetlC7:t1C1 errtan7f1.r; should be translated as "Demonstrative 

Science" in the sense of the systematic method which enables us to grasp 

knowledge in the apodeictic way. Hence Aristotle makes a conceptual dis

tinction between a discussion of how to lay down the structure of a science 

which, in effect, consists of sequences of propositions about the elements 

of some single domain from the structural or scientific perspective, and a 

discussion of the various conditions on the acquistition of knowledge from 

the epistemic perspective. In other words, the fact that Aristotle makes 

a verbal distinction between "Demonstrative Science" and "demonstrative 

knowledge" shows that he is quite aware of the distinction between one 

aspect of episteme which may, according to the contemporary classification 

of philosophy, be studied by philosophy of science and the other aspect of 

episteme which may be studied by epistemology.(a) 

Notes. 

(1). Barnes translates it as "understanding" instead of "knowledge". But 

Barnes offers the traditional phrase "scientific knowledge" as an alternative 

equivalent to "understanding" (pp. 89-90) In Burnyeat's view, "Barnes en

courages us (p. 90) to read 'understanding' as no more than a way of tagging 

the occurrence in Aristotle's Greek of the verb srr!rJ1:cw(Jat in contradistinc

tion to eliJsv(Xc, which Barnes translates 'to know', and rqV(£(Jlcecv, for which 

he uses 'to be (come) aware of'," (p. 103) 

(2). Ross does not give a translation or a comment regarding (6) at all. 

But, see p. 577 line 17 ff. 

(3). I wonder whether the conceptual clarification of the distinction 

between science and knowledge so far discussed in this Section may some

what undermine Burnyeat's last word against Posterior Analytics. Burnyeat 

writes "One result of the impact of scepticism was the gradual separation of 

epistemology from the philosophy of science. '" Epistemology and philo

sophy of science became divorced, for better or for worse. It may be counted 

a permanent victory for scepticism, that, by achieving this divorce, it has 

made Aristotle's Posterior Analytics remarkably hard for us to read." (pp. 

138-9) I am not sure what degree of separation Burnyeat means by "divorce". 
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It does not seem, however, that there is any anachronism III holding that 

philosophy of science, seen as an attempt to make clear the structure of 

scientific theory, will provide a good foundation for epistemoogy. 7J &71:008e

K'ru,~ 671:eeJ7:i;,ur; is not completely divorced from epistemology in the sense 

that it justifies a knowledge claim from a God-like perspective, (d, Chapter 

3) In other words, it seems that one's motivation for constructing a clear 

and ideal scientifis system may still come from one's urge to grasp how the 

world actually stands and what the world consists of. The scientific realism 

of modern essentialists can be seen as making this connection in the sense 

that insofar as essence is understood as the fundamental physical/chemical 

structure of a natural kind as H 20 is to water, essence is naturally thought 

of as the proper object of a scientific system, such as chemistry, and thus 

of a branch of scientific knowledge. The history of philosophy tells us 

that the controversy between the sceptic and the realist is a perennial one. 

Rather we should say that the sceptic, while being parasitic on the realist, 

lives together with the realist in happy marriage. 

Chapter 2. The Ultimate Principles and The Relative Principle 

A. Non·Demonstrable Primary as an Ultimate Principle of Demonstrative 

Science 

D. Frede, having given a convincing criticism of J. Hintikka's interpre· 

tation of the principles on which Aristotelian Demonstrative Science is based, 

goes on as follows; 

I do not want to pretend to have a clear-cut solution which dispenses 

of all the difficulties which Aristotle's notion of a deductive science 

based on immediate premises presents to us. A large part of the 

difficulties seems to stem from the fact that we are still in the dark 

about any precise model of procedure which Aristotle had in mind 

when he suggested his arkhai. (p. 88) 

It seems that understanding how many apxa£ there are and what roles they 

play in Aristotelian Demonstrative Science is one of the most important 

issues raised by Posterior Analytics. Hence, to dispel this darkness is now 

our most urgent task. Otherwise we will never have the correct view about 

how any particular Demonstrative Science is carried out so as to grasp 

demonstrative knowledge. This obscurity, in brief, mainly arises from the 

failure of previous commentators to sort out the nature and the role of the 

t:haracteristics of immediacy and non-demonstrability which are said to be 
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possessed by the principles. More precisely, their confusion can be explained 

by a failure to distinguish a certain type of term and a certain type of 

proposition among the principles. 

In this Chapter, I will discuss how many aPXa/' there are and what 

roles they play in Aristotelian Demonstrative Science, on the basis of the 

preliminary work in Chapter 1 in which I have argued that Aristotle has 

a clear conceptual distinction between demonstrative knowledge and Demon

strative Science. In this Section, I will show under what background ques

tions Aristotle presents Demonstrative Science as his own method for grasp

ing episteme simpliciter. Then, I will analyse the conditions of Demonstra

tive Science in A2. We will find out that Aristotle lays down the conditions 

of being the ultimate principles of Demonstrative Science. In other words, 

I will show we have to trace the whole chain of demonstrations up to the 

non-demonstrable primary of a genus so as to grasp episteme simpliciter 
about a particular subject. 

Now, when Aristotle proposes Demonstrative Science (17 a7roowc·W.7) 

€7rtl7-r/jPTJ) as a systematic method of grasping knowledge (€7r/'a-raa(}w) in A2, 

he begins with a general description of episteme simpliciter (ES) i. e. un

qualified knowledge (e7r/'auxa(}at a7rAw,,). (71b9ff) He introduces this general 

description in a modest way with a doxastic modality, as something that 

"we think" so as' to convey that this is a generally accepted view. Aristotle 

lays down two conditions for ES as follows; 

We think that we know. X simpliciter, when we think that (i) we 

know Y as the cause of X and (ii) we know that X cannot be otherwise, 

(71b9-12) 

He then says that it is "obvious" that to have ES is to satisfy these two 

conditions, taking it for granted that nobody would deny this view. (71b12-

13) Aristotle emphasizes, however, that there is a big gap between a man 

who merely thinks he has ES and a man who both thinks he has ES and 

actually has ES. Only the latter can distinguish what IS necessary from 

what appears to be necessary but is not. Aristotle says at 71b13-15; 

For both those who do not know and those who do know, the former 

thinks they are themselves in such a state, and those who do know 

actually are. 

Furthermore, the latter is distinguished from the man who knows something 
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which in fact cannot be otherwise, by having an inductive argument, but 

without having the ground of its necessity. (74a25-32, cf. A13, Chapter 2, 

Section C) When Aristotle contrasts episteme simpliciter with episteme 

obtained incidentally in the sophistic fashion (nJ!! aorpcar:cr.o!! rp67ro!! r-O!! r.ar-a 

aUf1~s~r;r.6,,), it is precisely the issue of necessity with which he is concerned. 

(71b9-10) In Al 71a30~71b8 and A5 74a25-32, Aristotle criticises the sophis· 

tic way of acquiring knowledge as follows: when one establishes a universal 

quantification not by kind (r.ar-' clOO,,) hut by enumeration (r.ar-' apt0f16!!), 

even if the enumeration happens to exhaust all the members of a kind, it 

is sophistic in the sense that one does not have any ground or warrant for 

the claim that such is necessarily or universally the case. For example, if 

one finds independent proofs which establish that the equilateral, the scalene 

and the isosceles triangles have two interior right angles, one does not yet 

know except in the sop~istical sense, or by chance, that the triangle has 

this property - even if there is no other species of triangle. (1) Here imme

diately some questions arise. What distinguishes ES from sophistic knowl

edge? In other words, what makes it true that one knows the necessity 

of the case? What distinguishes a man who thinks he knows but does not 

from the man who really knows? 

Aristotle, then, introduces demonstrative knowledge as his answer to 

these background questions. He says "we claim (rpaIlS!!) that there is demon

strative knowledge (&' a7CoiJei~sw" sli'Je!!ac)." (71bI7) Demonstration is de

scribed by both logical and epistemological terms such as "scientific syllo

gism". (71bI8) By describing demonstration as "scientific", Aristotle ex

cludes any doxastic element, such as thinking that we know. from demon

stration: "by scientific I mean one in virtue of which, by having it, we 

know. something." (71bI8-19) That is, Aristotle proposes demonstration 

as having a faculty of transforming a claim of knowledge into knowledge. 

Then Aristotle lays down the conditions governing the principles of Dem

onstrative Science which make demonstration capable of meeting the two 
conditions of ES as follows: 

If, then to know. is as we positied [grasping (i) and (ii)l, it is necessary 

that Demonstrative Science (~ a7roi'JwC!"Cr.Y; e7Cwr--1f11]) is also based on 

principles which are (1) true and (2) primary and (3) immediate and 

(4) better known than and (5) prior to and (6) the cause of the con
clusion. (71 bI9-22) 

Aristotle takes it to be a consequence of meeting these conditions that "In 
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this way the principles (a~ apxa?) will also be appropriate (ott.stat) to what 

is being proved." (71b22-23) Thus these six conditions characterise what 

are called "the principles". But since the expression "the principles" is said 

to be ambiguous between a particular premise of the relevant conclusion 

which is the object of episteme (eg. 88b3-8, 43b36) and a basic proposition 

concerning the primary principles of a science on which it is ultimately 

based (eg. 90b24-27, 76a31-36), there has been some controversy about what 

is meant by these six conditions. Barnes complains of "irritating impre

cisions" in that "Aristotle does not distinguish clearly between (a) the prin

ciples on which a demonstrated conclusion ultimately depends and (b) the 

premises from which it immediately derives." (p. 98, cf. Brunschwig, pp. 

77-78) If Aristotle really mixed up these two things, his confusion would 

be serious. However, I believe that this is not the case, as I will argue in 

what follows. 

What at least is clear here, is that these six conditions are set up so 

as to meet the two conditions which are supposed to govern ES ie. (i) 

grasping the cause Y of the thing/event X and (ii) knowing that X is nec

essary in the sense that X cannot be otherwise. (Concerning the relation 

between these two conditions, we will be in a better position at the end 

of this section to tell in what way (i) grasping the cause of a thing and (ii) 

gras1)ing the necessity of a thing are related to each other.) Aristotle ex

plains these conditions as follows: "For there will be syllogism without 

these, but there will not be demonstration; for it will not produce episteme." 

(71b23-25) In what does the difference between syllogism and demonstration, 

which is scientific syllogism. consists? It is a matter of modality. Let us 

suppose the following syllogism first figure Barbara which is used as a 

paradigmatic vehicle for demonstrative knowledge. (eg. 79a24-25) 

(A rpa B 1\ B rpa T)::J (A rpa r) 

Both syllogism and demonstration attain the logical necessity or necessitas 

consequentiae, insofar as they are valid: 

D ((A rpa BI\B rpa r)::J (A rpa r)) 

But in the case of demonstration, we get to an apodeictic conclusion or 

necessitas consequentis: 

D ((A rpa B 1\ B rpa r)::J D (A rpa r)) 

There are two possible combinations of premises from which we may get to 
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necessitas consequentis: either (I) the major premise IS necessary or (II) 

both premises are necessary. 

(I) 0 ((0 (A \Oa B)!\B \Oa T)::J 0 (A \Oa T)) 

(II) 0 ((0 (A \Oa B)!\ 0 (B \Oa r))::J 0 (A rpa r)) 

(A9 30a15-25, 30a37, cf. J. Lukasiewicz p. 183, p. 144) 

These two forms of modality are logical requirements, in the form of nec

essary conditions, for demonstration. Any proposition which produces dem

onstrative knowledge statisfies either (I) or (II). It can be seen that the 

necessity of either (1) the major premise or (II) both premises in a particular 

demonstration is somehow based on the six conditions above. This explains 

the logical aspect of these six conditions. 

Then what is the epistemological contribution made by the six conditions 

on the principles of Demonstrative Science to the production of the necessary 

premises either (I) or (II)? What roles does each of these six conditions 

take in producing demonstrative knowledge? Let us first look at less con

troversial conditions of the principles of Demonstrative Science, such as (1), 

(4), (5) and (6). 

Conditions (4) "better known than", (5) "prior to" and (6) "the cause" 

of the conclusion are no doubt presented from the point of view of the 

conclusion of a demonstration as conditions relating to what is proved by 

them. But this does not necessarily mean that Aristotle confines these 

conditions to (b) the particular premises of particular demonstrations, though 

there is no doubt that Aristotle often characterises (b) the relative principles 

in terms of these three features. (e. g. 78a24-26, 86b3, 87a17-18, Bll) 

This is because (a) the ultimate principles of a sCIence can also be seen 

from the relative perspective with respect to what is, either directly or 

indirectly, proved by them. 

Aristotle remarks that conditions (4) "better known than" and (5) "prior 

to" can be described from two contrasting perspectives, either "by nature" 

(-rfj rpv(Ju) or "in relation to us" (71:por,; 1?par,;). (cf. Physics Al 184a16ff) In 

the present context, the principles are better known than and prior to the 

conclusion by nature, where as the conclusion is better known than and 

prior to its principles in relation to us. I call the former "the natural per

spective" and the latter "our own perspective". 

Aristotle thinks that (4) and (5) are actually implied by (6). He says; 

Tf the principles are causes, they are prior to and antecedently known 
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III a different way [from demonstration] which involves not only under

standing their meaning but also knowing of their existence. (71b31-33) 

Here being "better known than" is explained in terms of "antecedentknowl

edge" (n:portlJ(J)aK6p.slJa) of the meaning of the terms which signify the prin

ciples and of their existence. The phrase "in a different way" (rolJ ~rspOlJ 

rp6n:olJ) suggests that the way of understanding (~VlJc€lJat) the meaning of the 

principle and the way of knowing (sloelJac) the existence are different from 

the way of knowing through demonstration ie. demonstrative knowledge. 

In explaining (6), Aristotle reminds us of the first condition (i) of ES: 

"When we know the cause, then we know •. " (71b30-31) But the remarka

ble thing here is that Aristotle does not say that "we know. simpliciter". 

To know something as the cause is not a sufficient condition of grasping ES. 

The second condition (ii), the necessity of the case, must be somehow 

secured as well. Aristotle's concern in A2 is to make clear how his pro

gramme of Demonstrative Science meets the req'uirements on ES. in terms 

of structure rather than as an account of the mental process of knowing; 

(i) grasping the cause of X and (ii) grasping the necessity of X. In A2-3, 

Aristotle offers the structural basis for grasping the second condition (ii) 

which necessarily involves an argument in favour of his account of how 

one structurally secures the necessity of the ultimate starting point of dem
onstration. 

Satisfying the condition (i) i. e. grasping a true proposition is contrasted 

with the vacuous proposition which does not exist (ro p.~ OlJ), for example, 

"the diagonal is commensurate." (71b26) Thus it can be said that in the 

Aristotelian theory of truth the truth of a proposition presupposes the 

existence of the object to which it corresponds. In other words, a true 

proposition has existential import concerning its two constitutive terms. 

How we grasp the existence of a thing or kind is not a concern of his 

theory of Demonstrative Science but rather the theory of inquiry which is 

expounded in Posterior Analytics B. But since the truth of a proposition 

and the existence of the corresponding object do not amount to the necessity 

of the proposition, satisfying (1) is nothing more than meeting a minimum 

requirement on grasping the appropriate principles (at apxa( olKsiac). A 

true proposition is contrasted with a necessary proposition in the following 

way: "from truth one can deduce without demonstrating, but from necessity 

one :cannot deduce without demonstrating. For this is the precisely the 

mark of demonstration." (74b15-18) Thus the grasp of the necessary 
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principles which grounds a grasp of the necessity of the conclusion is essential 

for demonstrative knowledge, so as to distinguish it from other ways of 

knowing such as the so-called sophistic kind of knowledge_ (cL 74b5-6)' 

In order to understand what kind of principles these are on which 

Aristotle places these conditions, it is essential, among other things, to have 

a correct view of the role of (2) the primary in making ES possible. In 

A2-3 he gives the structural grounds for the acquisition of a necessary pro

position, especially by discussing the nature and function of (2) in the structure 

of Demonstrative Science. Aristotle employs the word "the primary" (TO 

'lrPWTO)), Til: 'lrpWTa) to convey at least four different roles in different contexts. 

Firstly, we have (2a) the primary cause (TO 'lrPWTO)) aZTCO))) or the primary 

middle term (TO 'lrPWTO)) fJ.e(JO))) which makes clear the reason for the occur

rence of a thing/event, in the sense that one particular cause is the proxi

mate cause: that is, it is primarily responsible for its effect. (78a25, 78b3-4, 

85b25-26, 95b15, 99a25) E. g. Being near is the primary cause of the 

planets' not-twinking. (78a39-b3) The screening of the earth between the 

moon and the sun is the primary cause of a lunar eclipse. (93a30-36) The 

solidifying of the sap at the connection of the seed is the primary middle 

term in the account of shedding leaves. (99a25-29) 

Next, there is (2b) the primary of the genus (TO 'lrPWTO)) TOll rS))OuS') or 

principles in each genus (apXaS' S)) 8/>cxmou re))cc) which is/are non-demon

strable. (76a31-32, 83b23, 88a8, 90b27, 96b16, 99b21) This type of non

demonstrable primary is the most fundamental primary on which a science 

is constructed such as number in arithmetic and magnitude in geometry. 

(76a31~36, 84a23, 88b28) Aristotle calls this type of primary, "proper prin

ciples" (U3uxc apXa£) or "the primary of the genus" (TO 'lrPWTO)) TOll re))OuS'), 

which determines the universe of discourse of a science. (88b27-29, 74b25) 

This most fundamental primary is convertible with (a))TWTpetpOVTa) all its 

derivatives in the science of which it is the primary. E. g. Number is the 

primary thing in arithmetic and is convertible with all its derivatives such 

as oddness and evenness, commensurability and equality. (84a23-25, Met. 
r3 1004b10-13)(2) 

The third is, (2c) the random primary (TO TUXO)) 'lrPWTO))) which possesses 

its particular attribute in the first place. The way in which the attribute 

is predicated of the primary is called "per se" (K.a()' aVT6) and "as such or 

qua itself" (fj aDT6) predication. These are described as the ways of grasping 

the necessity between subject and predicate in A4. (73b33, 39, 40, 74a5) 
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In A4, per se predication which consists in this primary relation is described 

as giving rise to a grasp of the analytical necessity through definition. This 

type of per se predication, "A belongs to B per se", is equivalent to "A 
belongs to Band B belongs in the definition of A." (73a37-38) "Qua 

itself" predication is a way of grasping this primary subject, referred to by 

"itself", such that the subject itself, is, in the first place, responsible for its 

having the predicate. This qua itself predication is based on a particular 

viewpoint taken by an inquirer, who looks at the world in such a way that 

anything which can be seen from that perspective will be demarcated as 

the proper object of the predication. For example, physics is a science 

which examines things in the world from the point of view: "qua the 

principle of movement and rest", so that everything which can be viewed 

from this perspective is a proper object of this science. (d. Met. E1 1025b9, 

b20-21) In this way, qua predication has the role of exhausting the attributes 

which belong to a certain object seen from a certain perspective. These 

issues will be discussed in detail in Section D. This type of primary some

times coincides with (2a) and (2b). E. g. Not only is it qua triangle that an 

isosceles has two right angles, but also its being a triangle is [2a] the primary 

cause of its having two right angles. (73b25-74a3, d. 73a38-39, 76a37-40, 

76b3-6) 

Fourthly, we have (2d) the so-called common axioms (ra KOIva a~t6Jf-lara), 

which are non-demonstrable and "the primaries from which one demon

strates". (72a15-18, 76b14, 76a38-39, 8%27-29) E. g. The law of excluded 

middle. (71a13-14) "If equals are taken from equals, the remainders are 

equal." (76a41) The common axioms apply in an analogous way (Ka8' 

avaAoriav) to each science such as geometry, arithmetic and optics. Aristotle 

says; 

All the sciences associate with one another in respect of the common 

[axioms] (Kara ra KOMX). I call common those which they use as 

demonstrating from them not those about which they prove nor 

what they prove. (77a26-28) 

The common axioms such as the law of contradiction are not assumed as 

a premise of any demonstration, unless its conclusion too is to be an in

stantiation of such an axiom. Nevertheless, all demonstrations are based on 

these axioms, because the common axioms such as the law of contradiction 

and the law of excluded middle are the ontological ground of any judgement 
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or meaningful expression. (cf. Met. rs 1005bS2-S4, r4 100Sa20-22) Aris

totle characterises the significance of the common axioms as follows: "it is 

necessary for anyone who is going to learn anything whatever to grasp 

common axioms." (72a16-17) 

Now, which primary among these four kinds Aristotle does mean to 

convey by (2) the non-demonstrable primaries? Ross, for instance, under

stands (2), according to my classification, as (2a) and (2c): hence he takes 

Aristotle to be describing the characteristics of particular proximate premises. 

Ross says "n:pwra here does not mean 'most fundamental', for Aristotle 

could not, after saying that the premises must be fundamental in the highest 

degree, go on to make the weaker statement that they must be more fun

damental (n:porepwv, a22) than the conclusion." (p. 509)(3) And he concludes 

that "n:pwrwv, then, means just the same as rXt-teawv or rXvan:oo.i!;;rwv (b27) 

- that the premises must be such that the predicate attaches to the subject 

directly as such, not through any middle term." (p. 509) Barnes also says 

as follows; "in a demonstration each IXi [premise] must also be true and 
universal and necessary and primitive and immediate, and also appropriate 

to and prior to and more familiar than an explanatory of a [conclusion]. 

(see An. Post. 12 and 14)" ([1] p. 26) Now, in what follows, I would like 

firstly, to offer four arguments to show that the non-demonstrable primaries 

are not the relative principles, but (2b) "the primary of the genus" or 

"principles in each genus"; and secondly, to show that by means of these 

six conditions for the principles of Demonstrative Science, Aristotle char

acterises among other things, the ultimate principles of Demonstrative Science 

and only derivatively the relative principle. 

The first argument runs as follows. In A9 Aristotle discusses the con

ditions on episteme simpliciter C'EKIXa!"Ov En:C(Jrap.Oa t-t~ Kara aut-tf3.f31JKor;;;) or 

demonstration simpliciter (rXn:oOeZ~CX! ·haarov cbrAWr;;;) again and he puts an 

additional restriction on (2) the non-demonstrable primaries. (76a4, 76a14) 

This undoubtedly suggests that A2 and A9 share the same context. In A9, 

the primary in the sense of (2b): the primary of the genus, is found in his 

argument that proof on the basis of "its own principles" (rwv EKaarou 

apxwv) should be distinguished from proof on the basis of "common items" 

(Karel' KOIVOV) which is somehow related to (2d): the common axioms. Aris

totle argues that each thing which has its own principles must be demon

strated from its own principles and that each thing and its own principles 

must both belong to the same genus. His argument for "its own principles" 
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m A9 is complementary to the discussion of the six conditions of Demon

strative Science as a systematic method of producing episteme simpliciter. 

In A2, Aristotle does not give a conclusive argument for episteme simpliciter. 
This is because, in order to convey a further condition concerning the non

demonstrable primaries, so as to distinguish (2b) the non-demonstrable pri

maries of the genus, from (2d) the non-demonstrable primaries as the common 

axioms on the basis of which demonstration comes about only incidentally 

(76a2, 71b28), it is indispensable to have a clear view of the theory of pre

dication which is employed in demonstration, such as per se predication or 

qua predication which is discussed in A4. The further condition or restric

tive condition of (2) the non-demonstrable primary in A2 is that "a syllogism 

must be of the same genus as the primary." (76a29-30)C4l By imposing 

this restriction, Aristotle rules out (2d) the primaries as the common axioms 

from being employed as the actual premises of a demonstration. 

For this argument, Aristotle takes up Bryson's proof about the squaring 

of the circle. Bryson proves that the circle can be squared by making the 

assumption that "things which are greater and less than the same things 

respectively are equal" (d. T. Heath [2] pp. 47ff, W. R. Knorr p. 71) 

This proposition seems to belong to a kind of (2d) the primary as the 

common aXIOm. Aristotle described this premise as (1) true, (2) non-demon

strable and (3) immediate (e~ cd.r;803v teal !XvarroiJcf,te'l:{J)!) teal !Xpea(j)v). (75b9-

10)(5) This proof which is based on non-demonstrable things, however, is 

not scientific but sophistical (aoipw'uteos) or eristical (epta'f(teos), because this 

premise does not genuinely belong to geometry but is much more general. 

(Sopk. El. 11 171b12-18, 172a2-7) Such an argument could also be applied 

to matters pertaining to another genus. Thus he claims that "Thus one 

does not know. the subject [sc. circle] to have an attribute [sc. squaring] 

qua itself (ft eteclvo), but per accidens; otherwise the proof could not have 

been applicable to another genus." (76a2-3) In this way, Aristotle contrasts 

the proof on the basis of the common principles which are composed of 

true, non-demonstrable and immediate premises, with the proof on the basis 

of its own principles whose conclusion belongs to the same genus as the 

premises. In order to secure that the conclusion and its principles belong 

to the same genus, Aristotle introduces qua itself predication and per se 

predication which are discussed in A4. These are such that they have the 

characteristics of a definition, .and so of necessary predication.(O) Thus 

Aristotle claims that Bryson's proof fails to grasp the definitional relations 
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among terms which is to be found within any genus which determines .the 

universe of discourse of a science. In other words, being true, non-demon

strable and immediate is not enough to guarantee that the proposition which 

is composed of these elements belongs to the same genus as what is proved 

from them. The conclusion must be proved from its own principles which 

are based on (2b) the primaries of the genus. Thus Aristotle says in the 

decisive paragraph that; 

It is difficult to be aware of whether one knows or not. For it is 

difficult to be aware of whether we know from its own principles (eK 

rOOl! EKaarou apxool!) or not - and that is what knowing is. We think 

we knowe if we have a syllogism from something true and primary but 

that is not so, but it must be of the same genus as the primaries. 

(76a26-31) 

Here there is no doubt that "its own principles" are restricted to the pri

maries of the genus if one is to obtain episteme of each thing, however 

difficult it is. Principles derived from common features which are applicable 

to more than one genus, like Bryson's, do not produce episteme but merely 

sophistic or eristic knowledge. This is the "difficulty" of knowing whether 

we know or not. Therefore, it is clear that (2) the non-demonstrable pri

maries in A2 must be identified with (2b) "the primary of the genus" or 

"principles in each genus", given that Aristotle discusses the conditions of 

episteme simpliciter in both A2 and A9. 

Secondly, the non-demonstrability of the primaries has a role in stopping 

the chain of demonstrations within a genus. In A2S, Aristotle describes the 

relation between the primaries and a genus in terms of non-demonstrability: 

A science is one if it is of one genus - of whatever things are com

posed from the primaries (eK rOOl! rrpJn;o)l)) and are parts or attributes 

per se of these. One science is different from another if their principles 

(o'/, apxal) are not based on the same things nor the ones on the others. 

There is evidence for this when one comes to the non-demonstrables 

(rel: a))arr60eIKra); for these must be in the same genus (e)) rEp aOrc/J 

re))el) as the things demonstrated. (S7a38-87b4) 

Here Aristotle makes it clear that a science is composed of the primaries 

and their per se attributes, and that insofar as the principles are based on 

the same non-demonstrable primaries which constitute the unity of a science, 



those principles on which the demonstrandum depends will belong to the 

same SCIence. I do not see any reason why the non-demonstrable primaries 

in A2 should be described in a different way from the way in which they 

are described in this passage. In fact, when the primaries in A2 are ex

plained in terms of non-demonstrability in 71b27, Aristotle characterises the 

primaries to be what stops the infinite regress of demonstrations, by saying 

that "For <otherwise) one will not know. if one does not have demonstra

tion of them." (71b26-28) Therefore, there is no doubt that in A2 Aris

totle proposes, at least, the condition of being a non-demonstrable proposition 

which is the original starting point of the fundamental proposition of a 

science and thus of demonstrative knowledge (cf. Topics Al lOOa27-29, 

A2 101a37ff, 83 158a33-37, 158b22-23, Soph. E1. 2 165blff) 

Thirdly, when Aristotle says at the beginning of A6 that "Demonstra

tive Science is based on necessary principles (e~ al!arlCaiwl! apxdw)", what 

he means by "necessary principles" is the same as the "appropriate princi

ples" which are characterised by those six conditions in A2. (74b5-6, 71b22-

23) For in both cases Aristotle infers the same conclusion, that "On the 

basis of necessary [principles] (e~ al!arlCaiwl!) one cannot deduce without 

demonstrating." (74bI6-17, cf. 71b23-24) In this case too, it is at least 

clear that "necessary principles" involve not only the relative principles 

but also the ultimate principles. For in the second of four arguments in 

A6 for demonstration's having necessary principles, Aristotle raises a con

dition that one should not take a popularly accepted proposition or mere 

true proposition as a principle, but "what is primary in the genus about 

which the proof is". (74b24-25) 

Fourthly, if it is the case, as I have argued in Chapter 1, that i? 
arrooetlC~(IC~ €7UUr7;/17J refers not to demonstrative knowledge but to Demon

strative Science, there seems to be no doubt that the principles which are 

characterized by the six conditions refer to the ultimate principles of a 

science on the basis of which the relative principles are derived. 

Fifthly, a passage from Topics will give support to my view that non

demonstrable primaries in A2 stand for (2b) "the primary of the genus" or 

"principles in each genus". Aristotle says: 

The primaries require definition, while the last things have to be arrived 

at through many steps if one wishes to secure a continuous proof from 

the primaries (arro ~Wl! rrpw~wl!), or else all discussion about them wears 

the air of mere sophistry; for to demonstrate anything is impossible 
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unless one begins with the appropriate principles (alro rOOlJ otKetWlJ 

apXOOlJ), and connects inference with inference till the last are reached. 

(83 158a33-37) 

This passage corresponds to the relevant passage in A2 with respect to three 

points. Firstly, the primaries are not connected with the notion of demon

strability. (71b26-28, d. 72b18-20) Secondly, just as the appropriate prin

ciples in Topics are based on the primaries, in Posterior Analytics A2, it 

is said that "the thing which is based on the appropriate principles is based 

on primaries." (72a5-6, d. 172a19) Thirdly, in both passages in Analytics 

and Topics the appropriate principles are regarded as being incompatible 

with the sophistic fashion of grasping knowledge. (71b9-10) There is a 

further point which is related to this third issue: in Posterior Analytics 

A6 and Sophistical Refutations 2, appropriate principles are contrasted with 

"popularly accepted opinions" (ro €lJi3o~OlJ, €K rOOlJ i3o~OOlJ) in that appropriate 

principles are regarded as the principles which guarantee the necessity of 

what is derived from them. (74b24-27, 165b1-2) In other words, Aristotle 

uses this word "appropriate" in order to convey his conviction that unless 

one can trace the necessity of what is proved back through its principles 

up to the non-demonstrable primaries of a science, knowledge of the dem

onstrandum may turn out to be sophistic and thus its principles may not 

be appropriate to it, in the sense that other principles than these may give 

rise to the necessity of the demonstrandum. These correspondences between 

these passages in Posterior Analytics and Topics suggest that the primaries 

of condition (2) which are qualified as "non-demonstrable primaries" in A2 

should be understood as the constituents of (1) the ultimate propositions of 

a science. 

Therefore, we can conclude on the basis of these five arguments that 

since (2) the primaries have been revealed as the constituent terms of the 

ultimate principle, the establishment of (a) the ultimate principle is involved 

in his attempt to give the conditions of the principles of Demonstrative 

Science as a systematic method of producing episteme simpliciter. Nothing 

prevents us from claiming that (a) the ultimate principle satisfies all of these 

six conditions; true, primary, immediate, better known than, prior to and 

the cause of the conclusion. (d. Met. L17 1015b7-9, 11-12, L11 1013a14-17)(7) 

At the same time, I claim that (b) the particular proximate premise of a 

demonstration, if successful, seems to share some of them. In many passages, 

Aristotle characterises the proximate premise of a particular demonstration 
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as being immediate, the cause of, better known than, and prior to the con

clusion. (eg. 78a24-25, 84b19-22, 86b3, 87a17-18, 93a36) There is nothing 

wrong in thinking that some of the six conditions of the ultimate principles 

of Demonstrative Science may apply to the relative principles. But it is not 

the case, as Barnes claims, that "Aristotle does not distinguish clearly 

between" (p. 98 my italics) (a) the ultimate principles and (b) the relative 

principles. 

Now we are m a good position to tell how the two constituents of 

episteme simpliciter which are (i) grasping the cause of a relevant thing/ 

event and (ii) grasping the necessity of that thing/event are related to each 

other. In order to know that (ii) a thing/event which is expressed in a 

conclusion of a particular demonstration cannot be otherwise, one's knowl

edge must conform to these six conditions on being a principle, which will 

involve (i) grasping its cause as well. 

Thus we can say that Aristotle here lays down the rather severe re

quirement that the whole chain of demonstrations, which involves both 

ultimate and relative principles, is supposed to be grasped as a set of prin

ciples in such a way as to result in the acquisition of the demonstrative 

knowledge of a particular object. This is his own answer to sophists and 

sceptics who either deny episteme or pretend to have episteme in virtue of 

employing sophistical methods. (71a30-71b10, 72b5-18) 

In this Section, I have made clear at least that when Aristotle presents 

the six conditions for the principles of Demonstrative Science, these conditions 

elucidate, in the first place, the ultimate proposition on which a demonstrated 

conclusion ultimately depends. But it seems that further arguments will be 

required if we are to establish the other claim which seemed to lead from 

what I have said in this section, that is, that grasp of a piece of demonstra

tive knowledge requires grasp of the whole chain of demonstrations involving 

all the principles from the proximate immediate premise to the ultimate 

premise. In particular I have to make clear the relation between (2) the 

non-demonstrable primary and (3) the immediate. In the next Sections B 

and C, I will set forth the natures and functions of the ultimate and relative 

principles in the theory of Demonstrative Science by exploring, first, the 

relations among the so-called principles such as the hypotheses and the 

definition and then exploring the relation between (3) immediate and (2) the 

non-demonstrable primaries. 
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Notes. 

(1). G. E. M. Anscombe misunderstands Aristotle by failing to grasp 

the nature and significance of the sophistical proof, and by wrongly inter

preting the different roles of the categorical and modal syllogisms. (Cf. p. 6) 

Anscombe misinterprets the passage on sophistic proof in A6. Aristotle 

does not say there that what distinguishes scientific proof from sophistic is 

whether the proof "is based on the nature of things themselves" or not. 

Nor does Aristotle say that the sophistic proof connot be a syllogism in 

Barbara. Furthermore, as far as the logical aspect of scientific knowledge 

is concerned, Aristotle does not give "the key to the nature of 'scientific' 

knowledge" to the theory of categorical syllogism, but to modal logic on 

the basis of categorical syllogism. Anscombe here takes it for granted that 

sophistic proof does not satisfy Barbara and thus cannot convey the nature 

of the object as a scientific proof. But both scientific and sophistic proofs 

can satisfy Barbara which is the concern of categorial syllogism. The 

sophistic proof in 74a28ff can be set out in Barbara as follows; 

Two right angles [2RJ 'Pa subclasses of triangle such as isosceles, scalene. 

Triangle !pa isosceles. 

2R 'Pa isosceles. 

Here the sophistic proof exhausts all subclasses of triangle in such a way 

that all subclasses of triangle are simply enumerated. But the kind 'triangle' 

is not secured or guaranteed as a kind by some prior explanation, in the 

sense that the necessity of a triangles' having 2R is not grounded by any

thing. The difference between two types of syllogism consists in whether 

the conclusion is guaranteed by a necessary premise (s)or not, which is the 

concern of modal syllogism. Anscombe misunderstands the context of the 

example, byfailing~ ta" grasp that the focus of attention in this passage, 

which concerns the mark which distinguishes scientific proof from sophistical 

proof, is necessity rather than the question of whether a proof is based on 

the nature of a thing. Hence, it seems that Anscombe must look for ano

ther passages, to support her claim that Posterior Analytics Book I is "his 

worst book". 

J. G. Lennox describes the distinction between a sophistic sort of grasp 

and an unqualified understanding as the extensional grasp and "the inten

sional grasp" which is characterised by "the language of qua (71) and in virtue 
of (lWd)'T (p. 92) 

(2). It remains unclear whether Aristotle regards "the things peculiar" 

(nx ~O((() to each science such as point and line in geometry and triplet and 

pair in arithmetic which are non-demonstrable as the primary entities of a 

science. (76a37, 40, 76b3-6, d. 96b15-17) 
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(3). Ross seems to fail to realise the change in perspective, when he 

claims that in so far as 7rPWUX signifies the most fundamental thing of a 

science, it should not be described by "the weak statement that they must 

be more fundamental 7rpodpw))". When 7rpifrra is described as 7rporspa, it is 

just because it is seen from the perspective of the conclusion, so that 7rpmra, 

which are in effect the ultimate principles, are prior to their conclusion. 

(4). In the case of subordinate sciences, however, as harmonics is to 

arithmetic, or optics and mechanics are to geometry, it is not necessary for 

the middle term to belong to the same genus as what is proved. Because 

there are cases in which, while the fact falls under a subordinate science, 

the reason for it falls under the higher science. (76a9-16) 

(5). The reason why Aristotle describes it as non-demonstrable rather 

than primary is that he did not want to be misunderstood as meaning (2b) 

the primary of the genus or principles in each genus. 

(6). As the second example, Aristotle considers the proof that the tri

angle has two right angles (2R). Aristotle concludes his second example 

by saying "Hence if that [2R] too belongs per se to what [triangle] it [2R] 

belongs to, the middle term must belong to the same genus as the extremes." 

(76a8-9). Here he seems to be thinking of "the angles about one point" (a1 

7rept flca)) arcrfl~)) rw))[ac) as the middle term of the proof that triangle has 

2R. (d. 1051a24-25) This middle term is attained by drawing a line parallel 

to one line of the the triangle as it is seen 

in the following diagram. 

Then its demonstration will be as follows: 

2R cpa the angles about one point. 

The angles about one point cpa the 

triangle 

2R cpa the triangle. 

Aristotle takes it that the minor premise as well as the major premise IS 

an example of per se predication. (76a8) For, the point, which is itself non

demonstrable, (d. 76b5) is involved in the definition of the triangle, given 

that the definition of the straight line which composes that triangle is "a 

line which lies evenly with the point on itself". (Health, [1] vol, 1 p. 153) 

In this way, by checking whether the major and minor premises constitute 

per se predications, we can tell whether the middle term belongs to the 

same genus as what is proved by it. 

(7). "Traditionally" (traditionalmente) (Mignucci, p. 22), it has been thought 

that among these six conditions the first three conditions [(1)-(3)] are to be 

met by the principles in themselves and the latter three [(4)-(6)] are to be 

met by the principles in relation to the conclusion. As concerns the per

spective from which one considers the principles, the distinction is well 
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taken. But the distinction is no more than a matter of perspectives, that 

is, a matter of the way in which we come to grasp the conditions. It does 

not determine whether a given premise is ultimate or relative. When G. G. 

Granger calls the first three characteristics "primitivite absolue" and the 

last three "primitivite relative", he is wrong. (p. 73) 

B. Immediate Non-Demonstrable Syllogistic Principles: Hypotheses and 

Definition 

In this Section, I will set out to clarify how many principles there are 

and what roles they play in Aristotle's enterprise of constructing Demon

strative Science, by, first, exploring the relations among the so-called prin

ciples, such as hypotheses and definition, and then, in the next section, by 

exploring the relation between the third condition for the principles of Dem

onstrative Science: immediacy and the second condition: primacy. As I 

pursue this issue, it should become more clear that it is not the case, as 

some commentators complain, that Aristotle does not distinguish the ultimate 

principles from the relative principles. And the conclusions argued for in 

the previous section, namely that the ultimate principles of a science are 

determined by those six conditions will receive further confirmation. 

As a preliminary step in our investigation into the principles, it IS 

essential to confirm that Aristotle employs the word "principle" to denote 

both a certain type of term and a certain type of proposition. Aristotle 

distinguishes between two basic types of principle; [PI] the proposition and 

[P2] the term. He explains the ontological and epistemological precedence 

of the primary terms of a science and of definitions as follows; "The at

tributes which belong to the compounds from the indivisibles (elC '1'00)) a'1'6p.w))) 

will be clear from the definitions, for [PI] the definition and [P2] the simple 

('1'0 a1!'AOV))) are principle of all things." (96b21-24, cf. 84b37-85al, Top. 

158bl-4) Since i? apX-1 is a feminine noun, one cannot distinguish by its 

grammatical form whether it stands for the principles as the primary terms 

or the principle as the primary propositions, unlike "the primary" ("i? 
1!'poon;", "'1'0 1!'pw'1'O))") and "the universal" ("i? lCa(}6Aou", "'1'0 lCa(}6Aou") which 

are denoted by an adjectival phrase so that one can distinguish the pro

position from the term. (e. g. 72a4, 72a28, 72b5££, 73b32, 76a32, 8112, 85b25-

26) Thus in the case of i? apX/z, we must rely on more than mere gram

matical considerations to discover whether it stands for a proposition or a 

term. 
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Let us consider, first of all, the use of 'the principle' as [P2] the term. 

Principles of this type are described as "principles in each genus" (76a31) 

and called "proper principles" (88b27 -29) Aristotle describes [P2] in AIO 

as follows; 

I call principles in each genus those of which it is not possible to prove 

the existence. Now the meaning both of the primaries ana of their 

derivatives is assumed; but existence must be assumed for principles 

and proved for the rest. For example, we must assume the meaning 

of the unit or the straight and the triangle, and the existence of the 

unit and magnitude; but we must prove the existence of the others. 

(76a30-36) 

Here principles are treated as non-demonstrable primaries and play the role 

of the underlying terms of a science such as "number" in arithmetic and 

"magnitude" in geometry_ (76a34ff, 88b28-29) What is called "the simple 

(1:0 all'AOvlI)" such as "the ounce" in weight and "the semitone" in song must 

be counted as this type of principle as well. (84b37-39) 

On the other hand, in dealing with [PI] the proposition, Aristotle sorts 

out three types of propositions 'all of which are called immediate non-dem

onstrable syllogistic principles; the hypothesis, the definition, and common 

aXIOms_ Aristotle writes: 

Of an immediate syllogistic principle, I call thesis (OSacll) the one which 

one can not prove, but it is not necessary for anyone who is to learn 

anything to grasp it. The one which it is necessary for anyone who 

is going to learn anything whatever to grasp, I call an axiom. .. Of 

thesis the one (TJ f1ell) which assumes either of the parts of a contradic

tion, i. e. either to be something or to be not something, I call hypo

thesis. The other (TJ Ge) without this, I call definition. For, on the one 

hand, the definition is a thesis, such as when the arithmetician posits 

that a unit is what is quantitatively indivisible. On the other hand, it 

is not a hypothesis. For what a unit is and that a unit is are not the 

same_ (72aI4-24) 

(Hereafter, I will call each of three principles which are presented In this 

passage in A2 respectively (A) the hypothesis, (B) the definition and (C) the 

common axioms.) 

(A) the hypothesis is called "a thesis" which is described as "an immediate 
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syllogistic principle which one cannot prove". (72aI4-15) Unlike the axioms 

which are the other component of a non-demonstrable immediate syllogistic 

principle, in the case of a thesis ie. either (A) the hypothesis or (B) the 

definition, "it is not necessary for anyone who is to learn anything to grasp 

it." (72aI5-16) The criterion for distinguishing these from aXIOms IS 

whether a given immediate non-demonstrable proposition must necessarily 

be grasped in order to learn anything or not. In the case of axioms such 

as the law of non-contradiction or the law of the excluded middle, it is 

necessary for anybody to grasp them in advance. Otherwise one cannot 

say anything meaningful. (Met. r3, 4) Whereas in the case of (A) the 

hypothesis or (B) the definition, it is not necessary for a learner to grasp it 

to learn something. For if one does not know these immediate non-demon

strable syllogistic principles i. e. (A) the hypothesis and (B) the definition, 

the possibility of hypothetical knowledge remains. 

Aristotle agrees with some sceptics who would deny that episteme 

simpliciter is achieved unless a non-demonstrable primary is grasped, though 

he is convinced t~at the non-demonstrable primary can be grasped in a way 

other than the demonstration. (72bI3-15, 72bI8-25 (The translation of this 

passage is given on p_ 56 in this Section), 76b27-31, 83b38-84al, B19) The 

sceptics claim that since demonstration is the only means to get episteme 

and there can be no demonstration of the non-demonstrable primary, there 

can be only hypothetical knowledge. (72bl1-13) Aristotle says "if one cannot 

know the primaries, neither can one know. what depends on them simpliciter 

or properly, but only on the hypothesis (e~ lJ7w(}ea$(J)C;;) that the primaries are 

the case." (72bI3-15) Hypothetical knowledge is contrasted with demon

strative knowledge simpliciter, i. e. ES. (83b38-84al) In order to have dem

onstrative knowledge simpliciter, it is necessary to grasp and exhaust all the 

middle terms which are constitutive elements (ar"OtXsla) of the relevant origi

nal conclusion including the non-demonstrable primaries. (83b38-84al, 84a29 

-33, 84bI9-22) Aristotle says; 

If one can know something through demonstration simpliciter, and not 

dependent on something, nor on a hypothesis (e~ lJ7W(} ea$(J) c;;), it is nec

essary for the predications between the original two extreme terms to 

come to a stop. (83b38-84al) 

It seems to be obvious now that this principle satisfies all of the six condi

tions: true, immediate, primary, better known than, prior to and the cause 
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of the conclusion. (d. Met.Ll5 1015b7 -9, 11-12, L11 1013a14-17) In other 

words, as the example i. e. the unit which is the primary term of arithmetic 

shows, (A) the hypothesis is the proposition which functions as the premise 

on which a demonstrated conclusion ultimately depends. Thus (A) the 

hypothesis as an immediate non-demonstrable syllogistic principle is called 

"hypothesis" not only because it is a ground of hypothetical knowledge, but 

also because it is grasped in some way other than by demonstration and 

thus is assumed in the sense of not being demonstrated. 

On the other hand, Aristotle seems to regard any premise of a syllogism 

which is also called a hypothesis as a principle as well. Aristotle writes: 

Every syllogism is through three terms; and the one type is capable of 

proving that A belongs to C because it belongs to B and that to C, 

while the other is privative. .. So it is evident that the principles (at, 

apxa'i), that is (/CaZ), those which are called hypotheses (im:oOeaccr,) are 

these; for it is necessary to assume these and prove in this way -

e. g. that A belongs to C through B, and again that A belongs to B 
through another middle term, and that B belongs to C in the same 

way. (81b10-18, d. 24a30-31, 88b3-8, Met. Ll1 1013a16-17) 

In the following chain of demonstrations, each premise is taken as a hypo

thesis and only A rpa C is not counted as a hypothesis; 

ArpaD 

DrpaB BrpaE 

ErpaC 

ArpaB 

BrpaC Brpa C 

ArpaC 

Aristotle distinguishes (A) hypothesis from (D) this kind of relative hypothesis 

according to whether the relevant premise is provable or not. Hence this 

kind of relative hypothesis (D) is called a theorem (a71:olJdJstrfJ'sJ)oJ)). (76b10) 

Aristotle describes the relative hypothesis (oOx a71:Aw, v71:60sac,) as follows; 

"Whatever a man assumes without proving it himself, although it is provable 

- if he assumes something that seems to be the case to the learner, he 

supposes it and it is a hypothesis not simpliciter but in relation to the 
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learner." (76b27-30) Here a contrast is drawn between teacher and learner 

in relation to their cognitive states. For a teacher or a scientist who pres

ents a demonstration in a systematic way, the given premise is not a hypo

thesis, now that he knows that premise to be provable. On the other hand, 

a learner is confined to hypothetical knowledge in the double sense that "if" 

a given particular premise ((D) the relative hypothesis) is the case and further 

"if" its ultimate principle ((A) the hypothesis) is the case, he will know 

hypothetically that it is necessary that the conclusion follows. Thus the 

status of absolute hypothesis ((A) the hypothesis) can be attributed only to the 

ultimate principles which are non-demonstrable for both teacher and learner. 

But since Aristotle holds that (A) the hypothesis can come to be known in 

a way other than by demonstration, it is not the case, as some sceptics 

claim, that only hypothetical knowledge is available. (72b18-25) 

It seems that we have- sorted out the different varieties of principles to 

a certain degree so that we are now in a good position to discuss the nature 

and functions of (A) the hypothesis and (B) the definition in 72a14-24 in 

more detail. There has been much controversy among commentators on 

this issue. The main issues are as follows: firstly whether (A) the hypo

thesis which is described as "to be something or to be not something" ('1"0 

elva£ 'l"t 77 '1"0 f-IT; elva! 'l"t) constitutes (a) a truth-valued statement in the form 

of a predicative proposition [ego A belongs to all B] which expresses a 

premise in the demonstration or (a/) a truth-valued statement which expresses 

an assumption of existence in the form of an existential proposition [ego A 

exists.]. Secondly, (B) the definition is contrasted with (A) the hypothesis in 

the following: "the thesis without this [ie. either of the parts of a contradic

tion as to be something or not to be something], is a definition". Hence 

(B) the definition can also be understood as contrasting with (A) the hypo

thesis in two different ways; (E) the definition can be taken either as (b) 

a non truth-valued statement which has no assertive force and thus is a 

nominal definition in the sense of an account of what a name signifies or 

(b/) a proposition expressing the essential nature of the subject which implies 

the existence of the subject and thus is a real definition. 

In discussing this issue, commentators invariably quote the related pas-
sage in AIO 76b35ff. The passage runs as follows; 

Now 0;' SpOt are not hypotheses. For nothing is said to be or not to 

be (elva! 77 f-IT;)' whereas hypotheses are among the premises. But 0;' 

SpOt one needs only to understand. And this is not an hypothesis, 
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unless one should argue that hearing is a sort of hypothesis. Hypotheses 

are rather premises such that, if they are the case, then by their being 

the case the conclusion comes about. .. Every postulate and hypothesis 

is either as universal or as particular, but O{, 0pOI are neither of these. 

(76b35-77a4) 

This passage creates other difficulties, for example, whether (B) the 

definition (6plafJ.6c,;) in A2 and 6poc,; in A10 are the same or different, and 

if they are different, what opoc,; stands for. Ol OpOI in A10 has been trans

lated as either "the definitions" (eg. Ross, p. 538, Zabarella, p. 799) or 

"terms" (eg. Barnes, p. 17, Fritz, p. 363). It seems that there is a con

sensus among commentators that Aristotle uses O/, 0pOI to introduce the 

notion of a nomial definition in the sense of the account of what a name 

signifies. I take it that O/, 0pOI are "definientia (predicate terms)" which 

express what a definiendum (name) signifies and as such they have signific

cance, but do not assert anything which is true or false, universal or parti

cular. Taken by itself, the function of "the definiens" is to arrest thought. 

Aristotle says "predicates (Ta p1J paTa) in and by themselves are substantival 

and have significance, for he who uses such expressions arrests the hearer's 

mind." (De Int. 3 16b20-21) Thus the account (J.6roc,;) which denotes the 

definiens is not yet an assertion nor judgement, until it is conjoined with 

a subject by means of the copula. For instance, the accounts relating to 

man ie. definientia such as "animal, two-footed" are not judgements and 

thus not truth-valued, unless they are conjoined with other constituents of 

a proposition; "man is a two-footed animal." (cf. 16a13-18) 

So far, there is no disagreement among the commentators. The issues 

relate to whether the definiens which is the nominal definition in A10 is the 

same as (B) the definition in A2 and what relation the hypotheses and the 

definitions in both chapters bear to each other. For example, B. Landor, 

after examining the main literatures on this issue, claims that the contrast 

in A2 is between hypotheses qua assumptions of existence and full definitions, 

whereas the contrast in A10 passage is between hypotheses qua propositions 

and definientia. (p. 313) That is, Landor gives a different interpretation 

to the hypotheses which feature in A2 and in A10. He ends up with the 

following combinations: (a/) +(b/) in A2, and (a) +(b) in A10.m This interpre

tation has an obvious disadvantage with regard to our understanding of the 

hypothesis in that it distinguishes (A) the hypothesis which is supposed to 

be a statement of the kind "X exists" from the hypothesis in A10 which 
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is supposed to be a proposition which acts as a premise of demonstration. 

Commentators who take it that (A) the hypothesis is an existential 

proposition always cite the relevant passages in Al 71al1-17, AlO 76a3l-36 

and B9 93b2l-25. (e. g. Ross p. 504) And the first two passages are also 

cited in support of the view that (B) the definition in A2 is the nominal 

definition. However, the context of these three passages is not the same 

as that of our passage in A2. In the passage in AI, Aristotle is concerned 

with presenting two types of antecedent knowledge i. e. the existence and 

the meaning of a term to construct a demonstration. Aristotle says that 

"It is necessary to know in advance in two ways; of some things it is 

necessary to assume in advance the existence, and of some one must grasp 

the meaning ... of the unit both the meaning and the existence." (71al1-l6) 

(Concerning the passage in AlO, see p. 47 in this Section and concerning 

the passage in B9, see Chapter 5 Section A) In these passages, Aristotle 

indeed talks about assuming the existence (ort tIllrt) of the primary terms of 

a SCIence. But he is not concerned at all in these passages with the question 

of in what propositional form their existence must be expressed. (Concerning 

the use of the expression: ort tIllrt, see Chapter 4 Section A Note. (1)) 

Besides, in these three passages, Aristotle's discussion is concerned with the 

principles as [P2] the terms, whereas in the passage in A2 he is concerned 

with the principles as [PI] the propositions of [P2] these terms. Com

mentators have failed to see the difference of context between the passages 

in A2 and other chapters. Commentators have been misled by the fact that 

the same example i. e. the unit in arithmetic, is used in all four passages. 

Some commentators have thought that there are two kinds of hypothesis 

concerning the existence of the primary terms. Others have thought that 

the A2 passage must be read as concerned with the existential form of the 

proposition as well as the other three passages. This is because they have 

failed to see that in A2 Aristotle expresses the assumption of the existence 

of the primary terms such as unit in terms of the predicative form as the 

propositional principle called (A) the hypothesis. In other words, in the 

other three passages, Aristotle does not care how the existence of the primary 

term should be expressed, but is concerned with either what the items of 

antecedent knowledge in Al are or what the items of assumption in AlO 

and B9 are. 

I claim that (A) the hypothesis in A2 as well as (D) the hypothesis in 

AlO is to be understood as a premise of demonstration which is, needless to 
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say, a truth-valued proposition, though the hypothesis which is called "a 

thesis" is always an immediate non-demonstrable premise, unlike (D) the 

relative hypothesis. In other words, the description of the hypothesis 111 

AIO covers both the absolute hypothesis and the relative one: 

Hypotheses are premises such that, if they are the case, then by their 

being the case the conclusion comes about. (76b35-39) 

I claim also that the difference between (A) the hypothesis and (B) the 

definition does not rest on whether a given immediate non-demonstrable 

syllogistic principle is a truth-valued proposition or a non-truth-valued sen

tence such as a nominal definition, but rather consists in the fact that (A) 

the hypothesis constitutes a premise of the ultimate demonstration of a 

science which concerns the non-demonstrable primaries, whereas (B) the 

definitio:1, i. e. the definition which is introduced in A2, is not employed as 

a premise of a demonstration, but rather, is the proposition which makes 

clear the essence of the non-demonstrable primaries. In BIO Aristotle 

explains this as follows: "The definition of immediates is a non-demonstrable 

thesis of the essence." (94a9-10) Thus I take it that in A2 Aristotle 

presents (A) the hypothesis as (a) and (B) the definition as (b/). In other 

words, while (A) the hypothesis is both existential in force and a syllogistic 

proposition in form, (B) the definition is both existential in force and an 

identity proposition in form. Now I will present some arguments for this 

claim. 

First, we have to elucidate the description of (A) the hypothesis: 

As regards thesis, the one which assumes either of the parts of a 

contradiction, i. e. either to be something or to be not something, I 

call hypothesis. (72a19-21) 

I take it that what Aristotle has 111 mind is not the existential proposition, 

but a demonstrative premise either an affirmation or a negation. Just as 

there may be affirmative demonstration, which is in general composed of the 

first figure Barbara, there may also be negative demonstration. If an af

firmative demonstration may express why some quality belongs to an object, 

so a negative demonstration may explain why some quality fails to belong 

to an object.m Aristotle clearly explains what he means by the relevance 

of the phrase "either of the parts of a contradiction" in the context of a 

discussion of the demonstrative premise at the beginning of Prior Analytics 
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Al in which syllogistic terms are defined; in A2 72a8-14 (the chapter under 

discussion) and in B3 90b33-91a6 in which definition and demonstration 

are contrasted in terms of predication. A "proposition" (n:p6r-a(J(S), whether 

it belongs to a demonstrative syllogism or a dialectical syllogism is an "ac

count affirming or denying one thing of another" (r-())OS !Car-a miGS). (24aI6-

17) This may be universal, particular or indefinite. The demonstrative 

premise differs from the dialectical in that it is an "assumption of one part 

of the contradiction" (A~¢(S (}arepov pop£ov dis eXlit"tsoa(Jsc,)s), while the dialec

tical premise is a "questioning of the contradiction" in the sense that the 

dialectician argues for either half of the contradictory statement, for example, 

"justice is profitable" or "justice is not profitable". The dialectician is sup

posed to be able to argue about any problem which is presented to him 

by "reputable" propositions. (100aI8-20) This is because the dialectician is 

the man who finds a reputable ground for either of the contradictory con

clusions. That is why the dialectical premise is described as "assuming 

indifferently either part of the contradiction". (72a9-1O) On the other 

hand, the demonstrative premise assumes "one part [of the contradiction] 

definitely to be true." (72alO-ll) 

Thus the phrase "one part of the contradiction" which is a component 

of both demonstrative and dialectical syllogisms must be identified with the 

predicative proposition rather than the existential proposition, given that it 

assumes either the affirmative or the negative part of the statement "A 
belongs to B, or not". Aristotle describes the predication in the form of 

one part of the contradiction with the phrase "one thing of one thing" (¥IJ 

m()' €IJ6s). (72a8-9) I take it that a syllogistic proposition, whether it is 

a premise or a conclusion, is supposed not to be a statement of identity 

which comprises a definition, but "something of something" (r-( !Car-a r-(IJOs) 

or "one thing of one thing". (83a20-23, 90b33-35) Aristotle contrasts the 

syllogistic predication with definitory predication as a sort of identity pre

dication as follows: 

Every demonstration proves something of something (r-( !Car-a !'tIJOs) ; but 

in a definition one thing is not predicated of another (OV08IJ ¥r-IiPOIJ 

erer-ov). (90b33-35) 

In demonstrations, one assumes that this is of this (r-6ac !Car-a r-ovac), 

but not itself (p~ aOr-6), and not something that has the same account 

and converts. (92a25-27)(3) 
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I have to leave the discussion of Aristotelian predication to Section D 

in this chapter, but I would like to make the following remarks with respect 

to the our present issue. I characterise the type of predications: "one 

thing of one thing" (llJ lCae' ElJO,,), "something of something" (re lCarel. rtlJo,,) 

and "this of this" (r60e lCara rouoe) as "the underlying predication". This 

is because these predications pressuppose the ontological underlying of the 

predicates as its linguistic subject, given that the preposition lCarel. (of) is 

supposed to be followed by the underlying (inwlCetpelJOlJ) in the genitive case 

in the case of natural predication. (83a18-23, cf. Cat. ch. 2-3, Met. Ll8, Z3) 

Aristotle distinguishes natural predication from unnatural predication in 

terms of whether the ontological underlying of its attributes occupies the 

place of the linguistic subject. For instance, "log" which is "the underlying" 

of its being white is supposed to be the subject of "white" and not vice 

versa. (83a6-7, 12, 17-18) Aristotle claims that any demonstration is based 

on natural predication. (83a20-22) The reason why this type of predication 

is non-identity or asymmetrical predication is that any predicate which is 

predicated of the underlying should not be identical with the underlying. 

This is because, insofar as the subject and its definitory predicate are con

vertible, both the subject and the predicate signify the same underlying thing 

so that the predicate part can be treated as the underlying as well. This 

violates the regulation of the demonstrative predication in which the underly

ing is supposed to be the subject of its attribute. That is, since the definitory 

predication involves two underlyings, given that the definiendum and the 

definiens are equivalent, one cannot express the definitory predication by 

the underlying predication which necessarily presupposes the one underlying 

with the preposition "of". In other words, the definitory predication as an 

identity statement cannot be expressed by the underlying predication, given 

the definition of the underlying is as follows: "the underlying is that of 

which some other things (lCae' 00 ra aj(Aa) are predicated, while it is itself 

not predicated of anything else.". Hence, any statement which involves the 

underlying is ruled out from the candidacy of being an identity statement. 

(Met. Z3 1028b36-37) We do not find any passage in which definition is 

supposed to involve the underlying. 

In fact, on the basis of the predicability of the underlying, Aristotle 

draws a sharp distinction between essential predication as an identity state

ment and demonstrative predication. Aristotle says: 
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It is supposed that one thing is predicated of (/W7:r;rOps[aOw) one thing 

(¥v IW.O' ¥vo\;,), and that things which are not the essence ('rf, ~a'rl) are 

not predicated of themselves (av-ri'x av'rwv). For, .. we claim that all 

the attributes, (either per se attributes or accidentals), are predicated of 

some underlying (l\.aO' v7rolCsipel!oU 'rCl!o\;,) and the attribute is not some 

underlying. (83b17-22) 

The things which do not signify the essence (ooaiav) must be predicated 

of some underlying thing (I\.a'ra 'rIVO\;' V7rOl\.elp8VOU). (83a30-31) 

Here the essential predication is treated as a sort of self predication between 

the identical definiendum and definies (ao'rG: av'rwv\ so that there is no room 

for the preposition: "of" (l\.a'rG:) which presupposes the underlying. Given 

the demonstrative predication requires the underlying, this sort of identity 

statement is not employed as the premise or conclusion of the demonstration, 

but as the account which expresses the essence. (ef. B4) (I will discuss 

the non-demonstrability of essence in detail in the Appendix.) However a 

constitutive part of the essence can be cited in demonstration. For the 

essence ('ri Ea'rCv) is distinguished from "what is in the essence" (ev 'rip -ri 
ea'rlv) or "what is predicated of the essence" ('rG: 8V 'rli' -ct ea'rl l\.a7:r;rOpOupsva) 

and the latter comprises the underlying predication by means of which 

"demonstrations demonstrate". (83b20-23, 82b37, Met. Z17 1041a23) There

fore, we can conclude that the phrase "to be something or to be not some

thing" ('ro dvai 'rC 17 'ro p~ dvai 'rl) is composed of the predication: "one 

thing of one thing", whether it is affirmative or negative, and thus is the 

predicative proposition which rules out the identity statement. (4) 

Secondly, we have to decide what Aristotle is trying to convey by the 

phrase: "the other without this, I call definition", This is necessary if we 

are to make clear the difference between (A) the hypothesis and (B) the 

definition. An extreme view concerning this issue is provided by Hintikka's 

interpretation. According to Hintikka's view, hypotheses are different kinds 

of real definitions which can be used as scientific premises. Hintikka takes 

the contrast between hypotheses and definition in A2 to be between defini

tions which do have assertive force and definitions which do not have asser

tive force. ([1] p. 68) His main claim, then, is that "the different starting 

points [principles] of a science are as many kinds of definitions." (p. 50)<5) 

On the contrary, I take it that (A) the hypothesis is not the definitional 

proposition. The underlying predication such as "one thing is predicated of 
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one" is not employed as a definition which manifests the identity between 

the definiendum and its essential elements. (d. De Anima, r6 430b26-29) 

When Aristotle says "the other without this, I call definition", «this" in 

"without this" stands for the whole of the previous phrases which describes 

the hypothesis: "either of the parts of the contradiction i. e. to be something 

or to be not something", that is, the premise of the demonstration, whether 

affirmative or negative. Therefore, it is natural to take it that the contrast 

between (A) the hypothesis and (B) the definition does not rest on whether 

the relevant proposition has existential import or not, nor on whether it is 

truth-valued or not, but rather on whether it is employed as the premise 

of a demonstration or not. Now I will set out to show that (B) the defini

tion is both an identity statement and a truth-valued proposition. 

Firstly, I will look at the passages in which (B) the definition appears 

so that we can see what kind of functions are played by this kind of defini

tion. (B) The definition is cited as a type of definition in BI0 as follows: 

"The definition of immediates is a non-demonstrable thesis of the essence." 

(94a9-10) This type of definition is called a "principle of demonstration". 

(75b31) He explains the function of (B) the definition thus: 

The principles of demonstrations are definitions, and it has been proved 

earlier that there will not be demonstrations of these - either the 

principles will be demonstrable and there will be principles of the prin

ciples, and this will go on indefinitely, or non-demonstrable definitions 

will be of the primaries. (90b24-28) 

Here Aristotle presents the following dilemma: either there will be an 

infinite regress of the chain of demonstrations, or there will be non-demon

strable definition of the primaries. This sentence makes it fairly clear what 

role (B) the definition plays in the system of Demonstrative Science. Since 

the non-demonstrable primaries here take the role of stopping the infinite 

regress of demonstrations just as they do in A2, there is no doubt that (B) 

the definition is identical with the identity statement concerning (2b) the 

non-demonstrable primaries: principles in each genus or the primary of the 

genus. This type of definition is an identity statement, because there is no 

other explanation or cause of the occurrence of the non-demonstrable pri

mary. 

The most suggestive point regarding the relation between the primary 

terms (ra npwux) and their derivatives «a elC !"ou!"ow) is that they are treated 
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as if they are instances of the familiar Aristotelian dichotomy between 

substance and its attributes from Metaphysics. (Bl 995b20, B2 997a20, a29) 

I take if that Aristotle describes the relation between the primary and its 

derivatives in Demonstrative Science as ontologically and linguistically paraIlel 

to the relation between substance and its attributes. The way in which 

Aristotle constructs his Demonstrative Science is based on the same ideas as 

those which govern the way in which he develops his argument on substance 

and its attributes in his Metaphysics. In fact, the subject matter of a science 

is characterised as "the underlying" (inroICsbp.sJ)OJ)) and its derivatives are 

"attributes" (7Co:IJ7j) or "the per se attributes" (-r<x ICaO' avra aup.{3e{37jICora). 

(75a42-bl, 76a12) Likewise, "the simples" which are equivalent to the 

primaries of a genus are treated as the unique "underlying" so that the 

attributes belong only to the simples per se (rote:; a7CAote:; ICaO' aVra v7CapxccJ) 

ra aup.{3abJ)ovra P.OVOte:;) in the sense that it is necessary to refer to the simples 

in order to reveal the essence of the attributes. (96bI5-25) 

The ontological characteristics of "the underlying" which are presented 

in Analytics are exactly the same as we find in Metaphysics. "The underly

ing" which appears relatively seldom in Posterior Analytics is described in 

the discussion of per se predication [U2c] in A4, as follows; 

What is not said of some other underlying subject, ego substance ie. 

whatever signifies some this [like the form], is just what is without 

being something else (OVX Erspov 7:t oJ)ra ear!'v 07CSP ea'r/,v)." (73b5-8, cf. 
Met. L18 1017b23-26) 

Here "the underlying" is characterised as "just what it is", and this is 

accompanied by a phrase expressing its ontological independence or self 

subsistence: "without being something else". As is suggested by the fact 

that the fourth type of per se predicate in Metaphysics L118 (i. e. "the thing 

of which there isn't any other cause") corresponds to [U2c], this type of 

per se being as "the underlying" is a characteristic only of "the thing whose 

cause is identical with itself", like the primaries of a science. (L118 1022a33, 

d. B9) Aristotle says "since there cannot be anything prior to the first 

principle of all things, it is impossible that the principle is a principle by 

being something different (:<frspov rt ovaav)." (Met. Nl 1087a31-33) There

fore, this kind of entity is characterised only by the strict identity statement 

ie. "A is just what A is without being something else". Since the primaries 

like unit don't have any explanation prior to themselves, they can be defined 
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only by a statement of strict identity and without an appeal to its other 

constitutive elements which exist in the world as its causes, e. g. "Unit is 

what is quantitatively indivisible." or "Unit is a positionless substance." 

(72a22-23, 87a36, Met. A6 987b22-24, Nl l087a31-36) In this way the 

primaries of a science have the same ontological characteristics as independent 

or self-subsistent beings and are the ultimate cause of their attributes, 111 

just the same way as the first substance which is the form, depicted in 

Metaphysics. 

Hence, throughout his attempt to construct the structure of Demonstra

tive Science, Aristotle keeps in mind the fundamental ontological distinction 

between the things whose causes are identical with themselves and the things 

whose causes are different from themselves. (72b18-25, 77a5-7, 88a7-8, 

90b24-27, 93a5-6, B9, 99b20-22) What is called the "principle of demon

stration" is the definition which concerns the things whose causes are iden

tical with themselves, and thus is the identity statement. Aristotle says 

"the principle of demonstration is not demonstration." (lOOb13) Thus the 

fact that Aristotle describes the definition as "the principle of demonstration" 

does not mean that it constitutes a particular premise of a demonstration. 

Rather this kind of definition takes the role of providing the foundation of 

demonstration, from which it follows that all other demonstrations are 

ultimately based on the identity statement ie. (B) the definition of the non

demonstrable primary which is the ontological ground of what derives from 

it and so stops any further regress of demonstration. 

I take it that (B) the definition allows the non-demonstrative episteme 

about the non-demonstrable primary which stops the regress of demonstra

tion. Aristotle says; 

We say that neither is all episteme demonstrative, but episteme of the 

immediates is non-demonstrable - and that this is necessary is evident; 

for if it is necessary to know. the things which are prior and on which 

the demonstration depends, and it comes to a stop at some time, it is 

necessary for these immediates to be non-demonstrable. So as to that 

we argue thus; and we also claim that there is not only [non-demon

strative] episteme, but also some source of episteme (apx!j erru17:!jp:lj<;;) 

by means of which we know the terms. (72b18-25, ct 90b12-13) 

He takes comprehension ())ov<;;) which is the source of episteme (apx!j 

errc(J7:!jpr;<;;) to be what is involved in grasping the non-demonstrable immediate 
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terms. (cf. 100a6-8) Aristotle clearly states here that there is not only a 

source of episteme, but also non-demonstrative episteme of the immediates. 

Unlike comprehension, every episteme, either demonstrative or non·demon

strative, is grasped by judgement with an account. (100b10, 88b36, De 

Anima r3 428a16-17) The immediate terms which are grasped by com· 

prehension are brought within the scope of episteme by (B) the definition. 

We shall see in the next section that knowledge of the immediates (rVooIJCS 

or e7rUrdlP1J roov aps(J{JJv) in 72b19 and 99122 is not identiCal with knowledge 

"through immediates" (iJc' ap6(Jwv). What concerns us in the present context 

is that Aristotle accpets that "episteme and comprehension are always true". 

(100b7-8) Although I will leave detailed discussion of the nature and role 

of comprehension to Chapter 6 on Induction, I would like to confirm, for the 

purposes of our present argument, that it possesses the characteristics which 

I outline below. Aristotle clearly states in Nicomachean Ethics that com

prehension, which is always understood on the analogy of sense perception, 

grasps the primary terms (lJpovs) which are unchangeable (aICtvJ]rwv), like 

health in medicine, unit in arithmetic and magnitude in geometry, without 

having any account (,16ros). (Nic. Ethics Z12 1143a35-b2, b5, Zl1, 1143a4-5, 

cf. 100b12, b10, De Anima r6. 430b27-30) Furthermore, Aristotle clearly 

states in Metaphysics that comprehension grasps the incomposite or im

material thing which is just what it is to be something and in actuality 

(8rrsp elvat rt /Cat evsprsiq-) without suffering from falsity because it has no 

other function than either touching ((Jerslv) the object or not. (Met. 810 

1051b22-26, cf. 100b7-8) In these remarks I find nothing inconsistent with 

what is said in the discussion of comprehension in Posterior Analytics. 

Therefore, we can conclude that (B) the definition which brings non-demon

strative episteme, based on comprehension, is a truth-valued statement, that 

is, an identity statement. Now we are in a position to illustrate the various 

functions of the principles in the process involved in the acquisition of a 

piece of demonstrative knowledge or episteme simpliciter as follows; 

N = the essence of N: (B) the definition. 

AcpaN 

N cpa N-l ... (A) the hypothesis. 
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AcpaN_ 1•• .. ·, 

AcpaD 
DcpaB 

AcpaB 

BcpaC 

A cpaC 

, .......... (D) the relative hypotheses =the relative principles 

I 
...... ? 

Now I conclude this Section by summing up how many principles are 

involved in Aristotle's enterprise of constructing Demonstrative Science. 

Aristotle is quite conscious of the distinction between (2b) the primary terms 

of a science which are the principles as terms and the principles as pro

positions about these primary terms of a science: (A) the hypothesis and 

(B) the definition. Aristotle also counts the premises from which a demon

strated conclusion immediately derives as (D) relative principles. (This shows 

that it is not the case, as Barnes claims, that Aristotle does not clearly 

distinguish between the ultimate principles and the relative principles.) Be

sides, Aristotle counts the axioms as principles as well. Thus, he has one 

principle as the term and four principles as the four types of proposition 

in mind. These principles are the main constituent of Aristotle's Demon

strative Science. Any particular science is constructed on these principles. 

In the next section I will discuss in more detail the content of both the 

ultimate principles and the relative principles from the perspective of non

demonstrability and immediacy. It seems that the relation between being 

immediate and non-demonstrable has not been yet made clear by Aristotle's 

commentators. 

Notes. 

(1). Cf. Ross has (a')+(b) in A2 and (a)+(b) in A10 (p. 55, p. 508), as does 

K. v. Fritz. (pp. 359-366) R. Robinson has (a)+(b) in A2 and (a)+(b) in A10. 

(pp. 101-102) S. Mansion has (a)+(b') in A2 and (a)+(b') in AlO. (pp. 151-153) 

Barnes has (a+a')+(b') in A2 and (a)+(b) in A10. (p. 103 f, p. 137) Barnes' 

argument for taking (A) hypothesis as (a+a') and (B) definition as (b') in A2 

is as follows; "72a19 appears to allow that any type of proposition may func

tion as a supposition (d. E. E. B10 1227a10; b28-32); and "that something is" 

is most readily glossed as "that something is the case". Then a definition 
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is a posit "without this" in that it does not suppose that anything is the 

case. In Book B Aristotle maintains that definitions entail existential pro
positions (d. B7 92b4-11); but presumably they do not 'suppose', or directly 

assert, that anything is the case." (pp. 103-104) 

(2). For instance, Aristotle gives the following example. (78b15-31) "Why 

don't walls breathe 7" "Because walls are not animals. "The demonstration 

of this case can be given in accordance with the second figure Camestres. 

Animals <pa things that breathe. 

Animals <ps walls. 

Things that breathe <ps walls. 

(3). Similarly, in Metaphysics too, Aristotle distinguishes the identity 

statement from the predication "something of something". Aristotle says 

"We can inquire, why man is such and such a kind of animal. This, then, 

is plain, that we are not asking why he who is a man is a man. Therefore 

the question is: given something of something (rc /Car:& UliOS), why does it 

belong 7.. In this way the object of inquiry is something of something else 
(bAAO /Cae' lWou)." (Z17 1041a20-26, d. De Anima r6 430b26-b31) 

(4). In A2 passage, there are two expressions about (A) the hypothesis: 

"r:o ellia! r:c" (72a20) and "r:o elliac pOliaoa" (72a23-24) The issue is how we 

construe dliac as it occurs in these expressions. A. Gomez-Lobo argues, 

appealing to C. Kahn's claim that a syntactically absolute occurrence of 

€lliac does not eo ipso guarantee .that we are dealing with a case of the 

existential use of the verb, that these expressions are elliptical, in the sense 

that they have been reached by dropping certain terms from hypotheses 

which are actually in use. (A. Gomez-Lobo, [1] p. 433, d. C. Kahn, [2] p. 263) 

Then Gomez-Lobo conjectures that the expression should be understood as 

"ro elliac (root) u" and TO €lliac ,r:oot) pOliaoa". He says "both u and I"Ol)aoa 

in Aristotle's examples should be taken as predicates and not as subject 

terms." (p. 435) I agree with Lobo that these expressions are elliptical on 

the ground that a hypothesis is to be identified with a predication: "one 

thing of one [other] thing", though I take it that U and pOliaoa need not . 
be interpreted as qualifying the predicates. 

(5). Hintikka quotes 90b24 and 99a22-23 In support of his view that the 

premises of scientific syllogisms are definitions. He translates 90b24: "at 
&PXac rWli &7rood~c(t)l) opwpo!" as follows: "the basic premises of demonstra

tions are definitions." ([1] p. 58). Thus he takes it for granted that the 

expression "at &pxa!" means "the premises" without giving any argument. 

It is not at all clear that all principles (ai &pxa!) are definitions, nor that 

"a principle of demonstration" is a premise of demonstration. As we have 

seen before, [P2] the primary terms of a science are called principIis as 
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well. (76a31-36, 96b21-23) Hintikka needs to give an argument for this inter

pretation if he is to avoid begging the question. 

With regard 99a22-23, both his translation: ("all sciences are based upon 

definitions") and his interpretation are misleading. Aristotle says there "The 

middle terril is an account of the first extreme, therefore all pieces of 

knowledge come about through definition. (OtO 7taaat at 67tta1:'iipat at' OptapOU 

rCpov1:at)". The antecedent suggests that the definition here is the one 

which is described as "revealing the reason why" (0 or;AOJv atCK d ifauv) in 

BI0. Aristotle describes this type of definition as "a sort of demonstration 

of the essence, differing in position from the demonstration." (94a2-3) For 

instance, if one answers the question "why does thunder occur? [Why does 

the noise occur in the clouds ?]" by saying that "Because the fire is extin

guished in the clouds", one gives the middle term which reveals why the 

major term [the noise] belongs to the minor term [the clouds]. But if one 

answers the question "What is thunder?" by employing the same account 

in the previous explanation that "A noise of fire being extinguished in the 

clouds", one gives the "definition". (94a4-7) In this way, grasping the middle 

term which accounts for the major term implies grasping its definition. (eg. 

93b6, b12, 99a3-4) Therefore, it will be true of every piece of knowledge 

which is acquired via a particular demonstration whose middle term reveals 

the essence on the major term that "all pieces of knowledge come about 

through definition". 

Hintikka's interpretation is wrong in that he focuses on the consequent 

of the sentence, while ignoring the context, in which Aristotle is talking 

about the middle term's being the account of the major term, and then 

claims that all particular definitions are employed as premises. Aristotle 

clearly said in BI0 that this type of definition "differs in position from de

monstration", on the supposition that "the same account is expressed in a 

different way." Thus, it is clear that the definition in 99a22-23 is not em

ployed as a premise in a demonstration. By now it should be fair to say 

that I have undermined the alleged textual support cited by some commen

tators to back up the claim that hypotheses which comprise one type of 

"immediate syllogistic principle" are also one type of definition used as pre

mises of demonstration. (cf. Landor, p. 309 £) 

C. Immediate Premise, Immediate Term and Non-Demonstrability 

The claims I have made in the previous sections are unusual ones. I 

have claimed that (A) the hypothesis in A2 plays the role of the ultimate 

principle, on which a demonstrated conclusion ultimately depends and that 

only this type of hypothesis has the property of non-demonstrability. In 

other words, in the system of Aristotelian Demonstrative Science, non-
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demonstrability is a characteristic only of (2) the primary, which is called 

"the primary of the genus" or "principles in each genus". This is in sharp 

contrast with traditional interpretations, which take "immediacy" and "non

demonstrability" to be identical notions. However, this is only because 

commentators have not distinguished, firstly, the immediate term from the 

immediate premise and, secondly, the immediate premise which is made up 

of demonstrable terms, from the immediate premise which is made up of 

non-demonstrable terms. In this section, I will show that Aristotle clearly 

has these distinctions in mind. Firstly, I will discuss some etymological and 

grammatical issues relating to "immediacy". I will then examine various 

passages in which the immediate plays an essential role, so that we can 

sort out its two roles as term and as proposition. 

The word "7:0 ap.sao))" is made up of the negative prefix a- "without" 

and an expression which signifies 7:0 P.8(10)) "the middle term". The middle 

term is employed in Prior Analytics as a bit of syllogistic terminology which 

is originally derived from the Pythagorean theory of proportion. (!) The 

word "the middle term" (7:0 P.8(10))) seems to have been introduced in con

nection with Aristotle's invention of the three syllogistic figures. This has 

to do with how Aristotle invents the syllogistic figures. In other words, 

Aristotle's use of this terminology explains why he states that there are 

only three figures, and why he systematically develops only these figures 

(41a13-18), in spite of the fact that he was aware of the content of the 

fourth figure. (29a19, 27, 53a9-14l Aristotle seems to construct three 

figures on the basis of the three positions which the middle term is able 

to take in the linear diagram which connects the three terms. Aristotle 

extracts fourteen valid moods set out in three figures from the pattern of 

necessary connections which may hold between the two premises and the 

conclusion. This is done on the basis of the ways in which the letters 

(i. e. the variables) may be formally combined in a linear patt~rn. The linear 

diagram may actually be seen in Aristotle's writings, when he attempts to 

prove the invalidity of a given mood by giving counter-examples. The 

invalidity of a particular mood is proved by supplying concrete examples 

which are set out in a linear pattern. For instance, as an example of a 

universal affirmative relation between extremes, we are given the linear 

pattern: "animal······man··· ···horse" (AEA), while as an example of a uni

versal negative relation, the terms are ordered in the following way: "animal 

······man······stone" (AEE). (26aB-9) (Hence, the pair of premises in ques-
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tion does not yield a conclusion.) 

The view that Aristotle constructs three figures according to the order 

of the terms in these linear diagrams seems to be confirmed by his descrip

tion of the position of the middle term. Aristotle defines the middle term 

in the first figure as follows: "I call middle the term which is itself contained 

in another and contains another in itself, and in position also it comes in 

the middle (5 /Cat 7:n OelJst r!;J,)S7:(XC pi.lJo)))." (25b35-36) In the second figure, 

the middle term is supposed to be placed "in the first position". (26b39) 

In the third figure, the middle term is placed "in the last position". (28b15) 

Now there are only three ways in which the middle term can be ordered 

with respect to the two extremes, given that the major term must always 

precede the minor term. (cf. W. Kneale pp. 68-72) 

The first figure: the major· .. · .. the middle··· .. ·the mmor. 

The secind figure: the middle······the major··· ···the minor. 

The third figure: the major···· .. the minor······the middle. 

Here the proposition, which is nothing but the interval (ouxlJ7:'YJp.a) of two 

terms, is tied together in a uniform way such that the term which precedes 

the another term, in the sense of being placed on the left hand side belongs 

to (inrapxec)) 7:fj}) or is predicated of (/Ca7:'YJropetIJOac 7:ou) it. Thus we will 

acquire the following pattern of predication. 

The first figure: the major ...... the middle .. · .. ·the minor 

~~ 
The second figure: the middle·· .. · ·the major· .. · .. the minor 

~2~ 
The third figure: the major .. · .. ·the minor ...... the middle 

~~ 
In this way, Aristotle derives his account of the syllogistic figures from the 

linear diagrams, and he discovers which moods are valid by determining 

the quantity - quality (so-called AEIO) of each term. The terms "the 

major", "the middle" and "the minor" signify differences in the extension 

of the terms. But the extensions of these three terms are fixed in relation 

to each other only in the case of the first figure. On the other hand, these 
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three terms are sometimes called "the first" (7rPW7:0))), "the middle" (P.80'OV) 

and "the last" (I!O'XCX7:ov) or "the third" (7:pt7:ov). These two sets of termi

nology suggest that it is from the first figure that the terms derive their 

names. The second set of names fits in rather more with the linear diagram. 

In fact, Aristotle employs the second set without giving any explanation of 

the three terms when he introduces the three terms in A4. (25b32-34) 

Although in general Aristotle does not distinguish the two terminologies 

and treats them as equivalent in Prior Analytics, this fact suggests that 

Aristotle understands the figures basically in terms of the linear diagram as 

he does the second terminology. In either case, the middle term is treated 

as if it were literally in the middle. This seems to be the way in which 

the word "the middle term" was coined. As far as the middle term is 

employed as the logical ;. e. formal term connecting two extreme terms, 

Aristotle does not charge it with any epistemological explanatory power. 

The immediate (ap.cuor;, ap.eO'ov) is referred to using expressions which 

may be either feminine or neuter in gender. It denotes a proposition when 

with the feminine article (1,> ap.eO'or; 7rp6wO'cr;). (e. g. 88b37, 84b22, 86b31, 

88b20) When it is used with the neuter article or when it is used pre

dicatively in the neuter, it denotes either a term (7:21 ap.cuo)): e. g. 86a15, 84b36, 

94a9, 95b15) or the immediate interval (7:21 i5tamY)p.cx ap.eO'ov; e. g. 84a35, 

84b14) i. e. the immediate proposition. Hence we cannot distinguish the 

immediate as a proposition from the immediate as a term just by appealing 

to its gender. But there is no difficulty in distinguishing an immediate term 

from an immediate interval according to the contexts. In fact, I take it 

that the neuter use of the immediate as the immediate interval is found 

only in the two places stated above. 

One notable feature of the immediate term (7:21 ap.eO'OIJ) is that there is 

no room for it to play a role in Aristotle's theory of syllogistic. This is 

because the literal meaning of 7:21 ap.eO'OIJ, which, would be "the term which 

lacks a middle term" is nonsensical, insofar as its logical role is concerned. 

When Aristotle is employing the syllogism as the vehicle of demonstrative 

knowledge in Posterior Analytics, the middle term is identified with the 

cause or the explanation. (e. g. 90a6-7) Thus 7:21 ap.cuOlJ which is employed 

only in this context, i. e. in the context of Demonstrative Theory, means 

"the term which lacks an explanation or cause distinguished from itself" 

and is thus a self explanatory term. (cf. 93b22) On the other hand, the 

literal meaning of 1,> ap.eaor; 7rp67:cxO'cr; would be "a proposition/premise which 
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is composed of a subject and a predicate which are directly related without 

having any mediating term". (d. 84a29, 84b22-23) That is why i; apSIJoc; 

rrp6raaec; is sometimes replaced by "the immediate interval". (eg. 84a35) 

There is a conspicuous difference between the immediate term and the 

immediate proposition. In the case of i; apSIJoc; rrp6raaer;: which lacks an 

explanatory term, this does not necessarily mean that this proposition contains 

the immediate term (ro apSIJo))) as either subject or predicate. It just means 

that it lacks a binding term which connects the subject and the predicate, 

no matter what the extremes are. The notion of an immediate proposition 

(premise) as such does not imply that there is no prior causal term which 

explains either of the two extremes. It leaves open the possibility that there 

is a prior term for either of the two extreme terms which comprise the 

immediate proposition (premise). On the other hand, in the case of the 

immediate term, there is no prior causal term apart from itself. (But it is 

not necessary for all propositions, involving immediate terms, to be immediate 

propositions.) 

A2 contains a passage, dealing with the immediate proposition which 

has a bearing on this issue. In this passage, Aristotle describes a sort of 

principle: "A principle is an immediate proposition of demonstration, [i. e. in 

the sense of] an immediate proposition to which there is no other prior 

proposition. (apXl; (j' garl)) arrooC£$swr;: rrp6raaec; apSlJor;:, apsaor;: 08 ;1r;: pl; 

gar!)) aJ.J.r; rrporepa.)'· (72a7-8) I take it that the latter half of this sentence 

is added, not to define the immediate proposition in general, but to qualify 

or describe the ultimate principle i. e. (A) the hypothesis which is a type 

of immediate proposition. We can confirm this claim by appealing to the 

context in which this sentence is found: 

What is based on appropriate principles IS based on primaries. For I 

call the same thing primary and a principle. A principle is an Imme

diate proposition of demonstration, [i. e. in the sense of] an immediate 

proposition to which there is no other prior proposition. (72a5-8) 

Here, what Aristotle means by "a principle" is the ultimate principle of a 

science. This is because this type of principle involves (2) the primary 

term of a science, which is the basic constituent of the appropriate principles. 

(d. 71b23, Chapter 2 Section A) Thus this sentence deals with (2b) the 

non-demonstrable primary which stops the regress of demonstrations. That 

is why this type of immediate proposition is described as that "to which 
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there is no other prior proposition" which is nothing but the primary 

premise of a science. We should recall here that (A) the hypothesis is a 

thesis which is described as "an immediate non-demonstrable syllogistic 

principle" (72a14-15) Now I will argue that (2b) the primary terms of 

which there are (A) the hypothesis and (B) the definition are regarded as 

non-demonstrable by Aristotle. 

Firstly, there is a passage in which Aristotle clearly states that in the 

chains of immediate premises/propositions, only some principles are non

demonstrable. The passage runs as follows; 

It is evident that when A belongs to B, then if there is some middle 

term, it is possible to prove that A belongs to B, and the elements 

(arotxeta) of this are as many as the middle terms (p€aa). For the 

immediate premises (at apwot 7Cporaaw;;) are the elements, either all of 

them or the universal ones; but if there is no middle term [between A 
and B], there is no longer a demonstration, but this is the path to the 

principles. .. And there are as many elements as terms; for the pre

mises containing these are principles of the demonstration (apxat r77s 
a7COOe~ecf:,~). And just as there are some non-demonstrable principles 

(lflJtat apxai elatlJ alJa7COowcrot) to the effect that this is this (roos root) 

and this belongs to this (v7CapXu roos "C(poi). so too <there are some 

non-demonstrable principles) to the effect that this is not this and this 

does not belong to this. (84b19-30) 

There is no contradiction ill this paragraph between the chains of 

immediate premises and the plural number of the middle term. For Aristotle 

here regards the middle terms not as the middle terms of the succeeding 

propositions in the chain of demonstrations but as the middle terms of the 

initial proposition A cpa B of which there can be episteme. (cf. 41b39-40) 

The middle terms are considered as the constitutive elements (arotXeta) of two 

terms A and B which are such that either A belongs to B or A does not 

belong to B; if there is anything which explains the fact that A belongs to 

B or A does not belong to B and which may be directly predicated of and 

may be directly predicate of A or B or one of their constitutive elements, 

without the involvement of any intermediate term between itself and another 

term, it constitutes an immediate premise. 

This has an important connection with his description of episteme sim

pliciter in A2. This passage confirms that demonstrative knowledge as ES 
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is concerned with one particular thing/event (¥/CaO"l"OlJ) which is expressed as 

the conclusion (71b9, 71b22) and that in order to have knowledge par 

excellence of an event/thing, one has to exhaust all its elements, including 

the non-demonstrable primaries, which constitute the immediate premises 

which are regarded as "principles (starting points) of the demonstration" 

(apxa'i 6)" a7ColJsi~c<:'''). (84b27-28)(2) Aristotle says; 

So if one can know something through demonstration simpliciter, and 

not in a way which is dependent on something, nor on a hypothesis, 

it is necessary for the predications in between to come to a stop. (83b 

38-84a1) 

And the finite sequence of predications which come about between two 

terms A and B are supposed to be immediate ones (at tXpwoc 7Cpo'raO"eC"). 

(84b22) The finite chain of immediate premises which gives rise to know

edge through demonstration can be illustrated as follows: (Suppose Arpa B 

(84b19) and that the terms C - 1 are the middle terms (pella) or the elements 

(Il'rocxeta) of Arpa B. (84b21) The symbol + + + shows an immediate pre

dication between two terms such as A and C, C and D. (84b22) 1=1 
indicates that the definition of I which is the primary term of a science 

yields an identity statement. (84b29)) 

A 

+ 
+ 

+C+ + +D+ + +E+ + +F+ + +G+ + +H+ + +1=1. 

B 

In this case, the chain of the demonstrations of Arpa B will be as 

follows; arpa stands for an immediate universal affirmative premise. 

Arpa 1 

1 arpa H 

ArpaH 
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AcpaD 

DacpaC 

Aacpa C 
CcpaB 

AcpaB 

Aristotle on Explanation: Part I 

These immediate premises are regarded as "principles of the demonstration". 

But among these immediate principles, only "some principles (I1vtw apxai) 

are non-demonstrable (&vare6oet~rot)." (84b28)(3) In this case, I acpa H is the 

non-demonstable principle: (A) the hypothesis. Because this premise does 

not have any other premise prior to it. (cf. 72a7-8) When Aristotle pre

sents two types of non-demonstrable principles: "this is this" and "this 

belongs to this" in 84b2c), they seem to correspond to (B) the definition and 

(A) the hypothesis respectively. 

Then Aristotle explains the method by which one continues the chain 

of demonstrations. The passage runs as follows; 

When one has to prove a proposition [A cpa B], one should assume what 

is primarily (repmrov) predicated of B. Let it be C; and let DCll <be 

predicated) similarly (6poiw,,) of this. And if he always proceeds in 

this way no proposition and nothing belonging outside A will ever be 

assumed in the proof, but the middle term will always be thickened, 

until it [the middle term] becomes indivisible (&olO'.ipsra) and single (¥v). 

It is single, when the middle term becomes immediate (apCIJov); and the 

:mmediate premise simpliciter is a single proposition (pia rep6raat" areAm" 

,apCIJo,,). And just as in other cases the principle is simple, though 

t is not the same everywhere - but in weight it is the ounce, in song 

the semitone, and in other cases other things - so in syllogism there 

is the single immediate proposition and in demonstration and knowledge. 

there is comprehension. (84b31-85al) 

There are several important points in this passage. Firstly, the expression 

"nothing belonging outside A" indicates that A (the major term) continues 

through until the end of the chain of demonstrations. (See A cpa I in the 

diagram above.) In other words, what one aims to grasp by "thickening" 

the middle terms between A and B is knowledge concerning A, which is 
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predicated of B. Secondly, Aristotle makes clear the chatacteristics of the 

immediate term. One is supposed to "thicken" the middle terms until one 

reaches the immediate term. There is no doubt that the immediate term 

has the role of stopping the regress of demonstrations. For the immediate 

term as such is an indivisible (aDcocips,a), single (¥v) and simple principle 

(i;> apx'i; cbr2ouv). This type of being is not the object of demonstrative 

episteme but of comprehension. Its paradigm examples are the ounce in 

weight and the semi tone in song. Therefore it is natural to take it that the 

expression "the immediate term" is confined to (2) the primary of the genus 

which ultimately secures the causality and necessity of the object of episteme. 

In other words, "the immediate term" is equivalent to the non-demonstrable 

primary. Thirdly, the immediate premise which includes the primary is 

described as the "immediate premise simpliciter" and is differentiated from 

other immediate premises which have prior premises, in the sense of being 

composed of demonstrable terms. Aristotle describes this immediate premise 

simpliciter in another passage as follows: "If someone might say that it is 

the primary immediate premises (,a\) rrpd"a\) a/1€(Jov\») that are principles, 

then [we reply that] there is one (~v) such peculiar to each genus." (88b20-

21) 

Now we need to investigate whether the expression "the immediate 

term" is employed in other passages to denote the indivisible, single and 

simple principle which is nothing but (2) the non-demonstrable primary. 

Firstly, I will examine the passages where Aristotle discusses the immediate 

premise as the premise proximate to a conclusion. Aristotle states at four 

places that the demonstration "through immediates" (Dc' a/1€(J(j)v) makes 

known "the reason why" (,0 Dc6,,) of the demonstrandum as well as its fact. 

(A6 75a12-17, A13 78a22-28, A33 89a16-22, B8 93a35-36) We cannot 

know from this phrases by itself in which gender a/1C(J(j)v is being used for 

this genitive plural ending is shared by both feminine and neuter genders. 

As to its number, the immediate is referred to in the plural. This is because 

when he describes the demonstration "through immediates" (Dc' a/1€(J(j)v) as 

the vehicle of knowledge of "the reason why" in the four passages mentioned 

above, Aristotle describes it in general terms, without having any particular 

case in mind. 

Now I will argue that what Aristotle means by the phrase: "through 

immediates" (0" a/1€(J(j)v) which is found in the four passages mentioned 

above, is not "the immediate terms" but "the immediate premises". When 
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Aristotle compares two sorts of demonstration "through immediates" (&' 

ap.euaw) in A13, the nature of the comparison makes clear that "imme

diates" in "through immediates" referes not to terms but to premises. Aris

totle says: 

Knowing the fact and the reason why differ, first in the same science 

[unilke in optics and geometry]' and that in two ways: in one fashion, 

if the syllogism does not come through immediates (Ot' apiuaw) (for the 

primary cause is not assumed, but knowledge of the reason why occurs 

in virtue of the primary cause.); in another, if it is through immediates 

(Ot' apiuw))) but not through the cause but through the more known 

[to us] of the converting terms. (78a22-28) 

The point here is that there are two sorts of knowledge according to whether 

one grasps the primary cause or not. More precisely, the syllogism of the 

reason why is distinguished from the syllogism of the fact according to the 

way in which the primary cause is grasped, given that the primary cause and 

its effect are convertible. It is one thing to grasp the cause in fact and 

another thing to grasp the cause as the cause. Aristotle describes the dif

ference between grasping something as and grasping something in fact as 

corresponding to the difference between "knowing the reason why" (ro 

oiort ~7riurau8at) and "knowing the fact" (ro art ~7riurau8at). (78a22-23) 

(1 *) "knowing the reason why" is identical with "knowing through the 

cause". (75a35, 98b20) If so, it will be natural to understand (2*) "knowing 

the fact" as "knowing through the fact". A syllogism which conveys (1*) 

is called (Sl) "the syllogism of the reason why" (78a36-37), whereas a 

syllogism which conveys (2*) is called (S2) "the syllogism of the fact". (78a36, 

78b32) (S2) must meet three conditions; 

(a) It must be through an immediate proposition. 

(b) It must not be through the cause. 

(c) It must be through that one of the convertible terms which is more 

familiar to us. 

On the other hand, a proper syllogism like (Sl) must meet condition: 

(b') It must be through the cause as well as (a). 

The combination of conditions (a) and (b') makes clear the primary cause in 

the sense of the proximate cause for a thing/event. Aristotle says "To know. 
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the reason why occurs in virtue of the primary cause." (78a25-26) The 

cause in (SI) which occurs in the position of the middle term must be prior 

and better known in nature than the conclusion. (cf. 71b21-22, Chapter 2, 

Section A) In the case of (S2), since one does not grasp the cause as the 

cause by putting it in the premises in the correct way, even if one may in 

fact know the cause, one cannot claim that one has a syllogism of the 

reason why and thus knows why this phenomenon occurs. The arrangement 

of terms in (SI) and (S2) are as follows; (eg. not-twinkling: (SI) A. (S2) B. 
being near: (SI) B, (S2) A, the planets: (SI) and (S2) T.) 

(SI) Not-twinkling rxiprx being near. 

Being near iprx the planets. 

Not-twinkling iprx the planets. (78a39-b3) 

(S2) Being near rxiprx not-twinkling. 

Not-twinkling iprx the planets. 

Being near iprx the planets. (78a30-32) 

The difference between (SI) and (S2) is not simply the way in which these 

three terms are arranged. The difference is that in the case of (S2), the 

demonstrator does 'not grasp "being near" as the cause of the "not-twinkling" 

of "the planets", whereas in the case of (SI), he demonstrates the conclusion 

through the cause so that he knows the reason why the planets do not 

twinkle. The difference can be seen in Aristotle's remark that in the case 

of (S2): 

Let this (Being near is predicated of not-twinkling.) be got through 

induction or through perception. (78a34-35) 

There is no doubt that (S2) is not an inductive syllogism, but a sort of 

demonstration in Barbara. But the fact that Aristotle does not make 

this remark with respect to (SI) shows that (S2) is yielded in such a way 

as being more familiar and more prior to our sense-perception than (SI). 

In (S2) the grasp of the phenomenon is not, as it were, polished up enough 

to fit into the explanatory structure of Demonstrative Science. In (SI), the 

premise is obtained not simply through perception or induction but also by 

meeting the other condition: (b') which establishes something as the primary 

cause.m 

In both cases, the syllogisms are formulated "through immediates" (ilt' 

tXpsuwJ)). (78a24-30, 78a39-78b4) Nevertheless, the syllogism (S2) fails to 
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grasp the reason why. In (SI), the term "being near" IS the middle term, 

whereas in (S2) the term "not-twinkling" is treated as the middle term. 

Although both major premises include the primary cause "being near", in 

(S2) the term "being near" is not grasped as the cause of the planets' not

twinkling. Aristotle describes this syllogism as "through immediates but not 

through the cause" (Ota 'rou al'riolJ). (78a26-28) This shows that "imme

diates" in the "through immediates" refers not to the immediate terms which 

are the causes but to the immediate premises. In other words, if the ex

pression means "immediate terms" and if the immediate term is not the 

cause, the syllogism which is not through the cause would not be called the 

syllogism "through immediates", because grasping "the primary cause" is a 

sufficient condition for the syllogism "through immedi;ttes". (78a24-26) Apart 

from this particular passage, there are three more passages in which the 

phrase "through immediates" is taken to convey the reason why, in that it 

is taken for granted that the cause is in the position of the middle term in 

the syllogism. 

Aristotle describes the middle term which produces the syllogism of the 

reason why as "the primary cause" or "the necessary middle term" or "the 

account of the major term". (78a25, 75a13, 93b6) We cannot find any 

passage where this kind of middle term is replaced by the immediate term. 

Instead, we find in many passages that the middle term is identified with 

the reason why or the cause which is made clear by the syllogism through 

immediate premises. (89aI6, 89bI4-15, 90a6-7, 94a20-23) For instance, 

when Aristotle says "Since we think we know. when we know the cause, 

and there are four causes, .. all these four causes are proved through the 

middle term (Ota !"aU f18(Jou).", the phrase "through the middle term" is 

concerned with the same kind of explanatory power as the phrase "through 

immediate premises", given that both phrases refer to what makes clear 

the cause and the reason why. (94a20-24) Furthermore, we find some 

passages in which the middle term(s) is contrasted with the immediate term(s) 

which is referred to in the neuter gender. For instance, the things which 

are immediate terms and principles (af1c(Ja teat apxai) are sharply contrasted 

with things which have a middle term ('rco).) 0' ex6).)'rw)') f18(Jo).)) with regard 

to their causes. The former is self-explanatory, whereas the latter is different 

from its cause. (93b21-28, cf. 88b14) Hence, I take it that the immediate 

proposition implies the immediate term only III the case of (A) the hypo

thesis and (B) the definition. This view will be confirmed in what follows. 
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In the other three passages in which the phrase "through immediate 

[premises]" (i5e' ap.e(](J)v) is found, Aristotle contrasts the syllogism "through 

immediate premises" with the syllogism "through middle terms" (i5ea rmv 

fle(](J)V)<6) in the A6 passage, and with the syllogism "not through immediate 

premises" (flY; i5ea (rmv) ape(](J)v) in the A33 and B8 passages. While the 

former syllogism produces knowledge of the reason why as well as of the 

fact, the latter syllogism does not produce knowledge of the reason why but 

only knowledge of that fact. (75a16-17, 89a15-23, 93a35-37) 

Aristotle gives an example of both (S3) the syllogism "not through 

immediate premises" and of (S4) the syllogism "through immediate premises". 

Aristotle says "When we discover the cause, we know at the same time the 

fact and the reason why, [(S4)] if it is through immediates; [(S3)] if not, 

we know the fact but not the reason why." (93a35-37) The example of 

the syllogism (S3) runs as follows; 

(S3) Eclipse ipa inability to cast shadow at full moon with nothing 

obvious in between. 

Inability to cast shadow at full moon with nothing obvious in 

between ipa the moon. 

Eclipse ipa the moon. (93a37 -93b3) 

The example of the syllogism (S4) runs as follows: 

(S4) Eclipse aipa screening of the earth. 

Screening of the earth ipa the moon. 

Eclipse ipa the moon. (93a30-36) 

From the syllogism (S3), it is clear that the moon IS eclipsed but not yet 

why. (93b2-3) This is because the middle term: "inability to cast shadow .. " 

does not manifest the primary cause of the eclipse. Not only are the terms 

"eclipse" and "inability to cast shadow" demonstrable in the sense that they 

have prior terms which explain their existences, but also the major premise, 

which is composed of these two terms has a prior premise, which grasps 

the primary cause of the fact that eclipse belongs to the moon. The prior 

premise is "Eclipse belongs to the screening of the earth." in (S4). Since 

the middle term: "screening of the earth" manifests the primary cause of 

eclipse, this premise is regarded as an immediate one. However, according 

to the view which I have expounded so far, it IS not necessary that the 

immediate premise implies the immediate term. I take it that "screening 
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of the earth" is neither an immediate nor a non-demonstrable term. It is 

important to confirm here that in spite of Aristotle's claim that "the demon

stration is a probative syllogism of a cause and the reason why." (85b23-24), 

the syllogism of the reason why as such does not produce episteme simpliciter, 
but only knowledge (Sla€liIXC) or at most episteme. (cf. 93a4, 93a36, 78a22, 

94a20-24) In the passages where it is the reason why which is at issue, 

Aristotle never employs the expression "episteme simpliciter", which nec

essarily involves knowledge of the non-demonstrable primary. So far I have 

argued that the "immediates" in the phrase: "through immediates" stands 

for the immediate premises. The characteristic of the immediate premises 

is to grasp the primary cause and the reason why of a thing/event, given 

that the cause is grasped as the middle term. Then it is fair to say that 

the immediate premise which grasps the primary cause is the ideal relative 

principle, given that it makes clear the reason why of a thing/event. 

Now it seems that what we have manufactured so far has a by-product, 

but it is a very important one. "Immediates" are sometimes accompanied 

by the preposition "from" (eK) and at other times accompanied by the pre

position "through" (aca). Aristotle seems to be quite aware of how these 

prepositions should be employed. When "through" is used, he is looking 

at the proof from our own perspective or the relative perspective, from the 

point of view of the conclusion, whereas "from" is used, when he is looking 

at the proof from the natural perspective or the absolute perspective, from 

the point of view of the principles. 

The one striking thing is that the expression "the principle(s)" is never 

preceded by the preposition "through" (&0:: apXJ7s(wli)), but always by "from" 

(e~ apxJ7s(wli)). This is because "the principle(s)" is always stated from the 

absolute perspective as being self-subsistent. In general, when he looks at 

demonstration from the point of view of the expression "the principles", he 

has the ultimate principles in mind; and that he is also thinking of the 

relative principle which is a proximate premise for the conclusion is implied 

by the fact that the expression "the principles" is in the plural. (e. g. 72a6, 

74b5-6, 76a27) On the other hand, "the middle term(s)" is never preceded 

by the preposition "from", but always by "through", because the middle 

term(s) is considered from the relative perspective so that the middle term 

always presupposes the two extreme terms which constitute the conclusion. 

(eg. 75a12, 17, 80b18, 81b17, 86a14, 94a23) In this way, there is a regularity 

lying behind Aristotle's use of the prepositions "from" and "through". Thus 
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it is not the case, as Brunschwig complains that "II parait malheureusement 

difficile de differencier clarirement l'usage de Dux et celui de 8K dans les 

textes logiques d' Aristote." (p. 77 n. 39)<7) One important implication of 

the distinction between the preposition Dux and 8K is that by employing O((X 

in "through immediate [premises]" Aristotle has in a mind a proximate 

premise for the given conclusion, seen from our own perspective, whereas 

when he employs 8K in "from immediates" what he has in mind are the 

ultimate principles. whether the immediate terms or the immediate premise 

simpliciter, seen from the natural perspective. 

Now I will examine some passages in which the immediate terms are 

discussed so that we can know whether the immediate term is confined to 

the non-demonstrable primary, as being a single and indivisible and simple 

principle as Aristotle claimed in A23. Apart from the passage in A23, 

Aristotle discusses knowledge of the immediate terms in A3, B9, BID, and 

BI9. (Concerning the passages in B19, I will argue in Chapter 6 that BI9 

squares perfectly with the other passages on immediate terms.) 

In A3 72bI8-25 which was quoted in the last Section (p. 56), Aristotle 

argues that the chain of demonstration ends up at the immediate terms 

(1'a af.1eaa) which are identified with non-demonstrables (a))arr6o.tK,a) from 

which it follows that there is non-demonstrative knowledge about the imme

diate terms (,7))) ,00)) af.1eaw)) a))wr:60ctK'rO))) as well as a source of episteme 

(apX7))) 87r1a,fIf.1r;r:;) which is comprehension . 

. In B9, he argues, following the outcome of the discussion in 56, that 

there are two types of entity. The first is (a) things whose causes are 

identical with themselves, which are described as "immediate and principles" 

(af.1caa Kat, apxai). The other is (~) things whose causes are different from 

themselves and which are thus described as "things which have a middle 

term". The first type of entity (a) is nothing but (2b) the primary of the 

genus or principles in each genus, regarded as the non-demonstrable underly

ing which is the object of the identity statement. (d. 73b5-8) 

In BID 94a9-10, Aristotle offers a definition of the immediate terms. 

It runs as follows: "The definition of the immediate [terms] (6 De ,00)) 

af.1eaw)) 6ptaf.1or:;) is a non-demonstrable thesis of the essence." Although the 

expression "the immediates" is here used in the genitive so that we cannot 

tell from its grammatical form whether it refers to immediate premises or 

terms, nevertheless, since the object of definition must be a term, there is 

no doubt that it refers to the immediate terms. This definition is called the 
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"principle of demonstration". (75b31) And the principle of demonstration 

is supposed to be connected with the non-demonstrable primary. (90b24-27) 

Here I take it that Aristotle describes a thesis called (B) the definition which 

is the vehicle of non-demonstrable episteme in the form of an identity 

statement, given that it conveys the essence of (2b) the non-demonstrable 

primary which is (a) the entity whose cause is identical with itself. 

These three passages match each other perfectly. The immediate and 

non-demonstrable terms are identical as the primaries of the genus; and 

these entities are grasped as the terms by comprehension and grasped as 

(B) the definition by non-demonstrative episteme. 

Thus I must conclude that there has been a serious mistake making 

Aristotelian scientific investigation impossible for commentators such as 

Philoponos (p. 371), Waitz (p. 396) and Barnes ([1] p. 31) who take being 

immediate and non-demonstrable to be equivalent to each other. Philoponos 

takes the major premise of (S4) "Eclipse ipa screening of the earth" to be 

an example of the non-demonstrable case which, in 93a6, is included among 

the things whose causes are different from them.'S) These commentators 

confuse the immediate premise which appears in the syllogism through 

immediate premises and which can be made up of two demonstrable terms, 

with the immediate proposition concerning the immediate terms which are 

non-demonstrable. In other words, they could not distinguish knowledge 

through immediate premises (Oi' ap.€aw))) (eg. 93a35, 75a12) from knowledge 

of immediate terms (1:1?)) nu)) ap.€aw)) [S1rtanlp.1J))]) which is characterised as 

non-demonstrable episteme and is conveyed by (A) the hypothesis and (B) 

the definition. (72b18, 94a9) Aristotle leaves room for an "absolute" (a1rAw£,) 

immediate premise in the case of the simple (CinAOV))) ie. the immediate 

primary term of a science. (84b36ff, 88b20-21) Otherwise, the terms which 

make up the immediate premise are demonstrable. If "the screening of 

the earth" which is the primary cause of the moon's eclipse was a non

demonstrable or non-explicable term, it would be ridiculous from the point 

of view of contemporary science. Aristotle's Demonstrative Science would 

be quite unacceptable as an explanatory system, leaving the world full of 

inexplicable entities. As I shall show when I discuss this passage again in 

detail in the context of the whole of B8, the reading given by Philoponos 

and others is not only philologically inconsistent, but also philosophically 

unconvincing. I conclude that Aristotle confines non-demonstrability to (2b) 

the immediate primary terms of a science. (9
) 
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Notes. 

(1). As regards the influence of contemporary mathematics on the for

mation of Aristotelian syllogistic theory, B. Einarson has made clear that 

most of Aristotle's terminology is originally derived from the Pythagorean 

theories of proportion and of music. (pp. 33-54, 57-72, d. Ross, p. 290, Heath, 

[1] vol. 2 p. ll2) 

(2). Since Aristotle here has relative principles as well as ultimate pri

nciples in mind, he employs "apxat" in the plural in connection with "the 

demonstration". The fact that Aristotle refers to "the demonstration" in 

the singular and using the definite article suggests that he has a particular 

proof of a specific thing/event in mind. Thus these principles should be 

distinguished from (B) the definition which is also called a "principle of 

demonstration". (75b31, 90b24, 100bl3) 

(3). Someone might argue that "some" in this phrase is introduced to 

make the affirmative principles exclusively contrast with the negative pri

nciples to the effect that among the principles, just as all the affirmative 

ones are non-demonstrable, so too are all the negative principles. If so, 

Aristotle would have said something like "ToJ!) apxw!), a~ pe!) cialLl a!)(X1r6occ
Itrot, OTC' SaTt 'T6os TOOt Kat urcapxct r60s T(pa!, al os <siao) av(XnOOUKTOC> BTl 

OUK, eau doc ,Oat •• " Aristotle must have introduced "some" (2liCac) here in 

order to express that just as some affirmative principles are non-demonstr

able, [though some other affirmative principles are not non-demonstrable], 

so too are some negative principles. (d. 84b24-26) 

(4). I read "D" with Ross and Barnes according to a manuscript n, 

instead of the "A" of the MSS' ABd. I prefer D to A, because it is hard to 

find an example which contains two immediate premises which are indicated 

by rrplv,o!) and opo[w, in this sentence in a single demonstration. Since 

Aristotle takes it for granted that the same chain of demonstrations as is 

found in the previous passage which is quoted just above, with the same 

order of terms is at issue, he does not bother mentioning A at first. 

(5). We can confirm our view that the difference between (Sl) and (S2) 

is not simply the way in which the three terms are arranged but lies in 

their explanatory power by looking at the relevant passages in B16 98b19-24. 

There Aristotle, quoting his favourite case: the eclipse, explains why (S2) is 

restricted in explanatory power, comparing it with (Sl) to the effect that (S2) 

"the syllogism of the fact" establishes "the fact" that the earth is in the 

middle between the sun and the moon, but does not establish "the reason 

why" the eclipse occurs. Aristotle explains why (S2) does not establish that 

the earth's being in the middle is the cause of the eclipse, by appealing to 

its failure to meet a condition of universality: [U2b] analytical necessity 

through definition as well as the condition of the explanatory priority in 
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nature. (d. Chapter 2, Section D) 

(6). The literal translation of "aea rw!! pf.(J(liV" would indeed be "through 

the middle terms". Since this phrase is likely to be confused with the 

phrase "through the middle term" (aea rou piaou) which, as we have seen in 

the previous paragraph, refers to the primary cause and thus is a component 

of the immediate premise (94a23), Aristotle's choice of this phrase in two 

passages is an unhappy one. The phrase "not through immediate premises" 

is a more cautious choice, given the need to mark the contrast between 

them. However, since its explanatory power is restricted to clarifying only 

the fact, it follows that this type of middle term is not to be indentified 

with the primary cause or the reason why and thus its contextual meaning 

is not "through the middle terms which make clear the primary causes" but 

"through the middle terms which do not make clear the primary causes and 

thus constitute not the immediate premises but the mediable premises". 

(7). Commentators have been embarrassed by the fact that the axioms 

are expressed using both the prepositions "from" and "through". (Mignucci, 

p. 141) The axioms, which are the most fundamental principles, are usually 

proposed from the natural perspective, using the preposition "from" (eg. 

75a42, 76b14, 88b27). But in two passages they are proposed from the rela

tive perspective using the preposition "through". (76bl0, 88b3) This shows 

that axioms such as "if equals are taken from equals, the remainders are 

equal." are sometimes seen from our own perspective, as being actually 

employed to prove something, as far as they have a brearing on the genus. 

(76a41-42,77all-12, d. Ross p. 531) As long as we recognise that the differ

ences between these prepositions are connected not with the distinction 

between the ultimate principles and the relative principles, but with the 

distinction between absolute and relative perspectives, there is no risk of 

being embarrassed by the fact that the axioms are accompanied by both the 

preposit!ons "from" and "through". 

(8). Since Barnes fails to distinguish immediate premise from immediate 

term, he is obliged to take it that any immediate premise is identical with 

the primary premise of a genus. He asys "Aristotle can only say that A X B 

[A belongs to all B] is immediate if there are no prior propositions, from 

which it is Syllogistically derivable, ie. if it is Syllogistically primitive. In 

sum, the immediacy condition is merely a specification of the primitiveness 

condition." ([1] p. 31) R. Smith also fails to distinguish them. He says 

"Every immediate proposition can be known without demonstration." (p. 54) 

E. Tugendhat as well confuses the immediate term and the immediate pre

mise. (p. 126) Waitz also says that "Et rem esse causam per quam sit intel

ligimus, si propositiones, ex qui bus demonstravimus, ipsae aliunde probari 

non possunt; si possunt, rem esse cognoscimus, causam vera ignoramus." 
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(p. 396) Here Waitz describes a demonstration through immediates as fol

lows: "demonstrations as such cannot be proved in another way." Recently, 

Bolton's confusion on this point is a serious one. I-Ie says "What of the 

objects of a given science other than the primary ones, for instance thunder 

in meteorology or eclipse in astronomy? Do Aristotle's remarks in II. 9 

show that there is no immediately knowable account of eclipse by contrast 

with the unit? They do not. [my italics] All that Aristotle requires is that 

the basic essence of anything [my italics] is such that both the existence 

and nature of this essence must be either taken as given or made clear .. in 

some other manner than 'through demonstration'. This requirement fits the 

case of the unit... It also fits the eclipse, however, since its basic essence 

is taken as given without proof and the existence of this made clear in 

some other manner than by demonstration." ([2] p. 142 (d. Ross, p. 509, 

Granger, p. 74) 

(9). Hence, when Aristotle raises the third condition of the principles 

of Demonstrative Science in A2 that it is based on "immediates" (8~ af-1-slIuw) 

(71b21), I take it that what he has in mind are primarily the immediate terms 

which I have characterised here and secondarily the ultimate immediate 

proposition. 

D. Essential and Necessary Predications 

In order to elucidate the structure of Demonstrative Science, it is now 

essential to make clear what kinds of predication are employed as the princi· 

pies and their conclusion in Demonstrative Science and how the sequence 

of demonstrative predications proceeds, so as to produce episteme simpliciter. 
In other words, given that we have made clear how many principles there 

are and what roles they play in Demonstrative Science, it is now essential 

to make clear what elements constitute a necessary predication. This is 

because (A) the hypothesis and (D) the relative hypothesis must be necessary 

if they are to produce a demonstration. To do this, we must put the 

unsystematic discussions of various kinds of predication given in the previous 

sections into some kind of order. In this section, I will examine the nature 

and functions of demonstrative predication, a matter which is systematically 

discussed in A22, A19 and A4. 

In A22, Aristotle characterises the three kinds of predication which can 

connect the underlying and its attributes in order to establish which kind 

of predication is employed in establishing demonstrative knowledge. The 

first is accidental predication, while the second and third are two kinds of 

essential predication; the second involves a full statement of the essential 
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dements, while the third involves a partial statement of the essential ele

ments. In order to introduce these kinds of predication, Aristotle first draws 

a distinction between two basic kinds of predication, in a general way 

(ICa062ou), from the linguistic point of view (2orwl)S'). We may call the two 

kinds of predication "natural" (cbr2wS') and "unnatural" (ICm'O: aUflfJsfJ1JIC6S') 

respectively, following a tradition going back to ancient commentators. (d. 

Barnes p. 116) Aristotle's examples of natural predication (NP) and unnatural 

predication (UNP) are as follows; 

(NP) "The log is large." "The man is walking." 

(UNP) "That large thing is a log." "The white thing is walking." 

"The white thing is a log" "The muscial thing is white" (83al-11) 

The criterion by means of which these two types of predication are distin

guished is whether the subject-place is occupied by that which underlies the 

subject's attributes or not. In other words, it depends on whether the 

subject accepts its predicate "without being something other" (OOx ~Tepov Tt 

;;v) than its essence or itself, or by "being something else". In the cases of 

(UNP), the applicability of these four descriptions to their subjects is de

pendent on the nature of the underlying objects, such as log or man, not 

on the way in which the subjects are in fact characterised. That large 

thing is a log not because of its being large, but by being a log that is 

large. Likewise the musical thing is white not because of its being musical, 

but because of its underlying nature ie. being man to which the property 

of being musical happens to belong. In other words, in the case of a (UNP) 

like "The musical thing is white", it is no use appealing to the essence of 

the subject, say, "being musical" in order to explain the fact that the pre

dicate "white" belongs to the subject "the musical". For it will not follow 

from the subject's essence that the predicate belongs to the subject. This 

is because the subject's being musical is not what underlies its being white, 

in that being musical is predicated of or belongs to another thing, ie. man, 

which is what underlies it. That is, (UNP) is unnatural just because the 

subject-place is not occupied by what underlies the predicate. 

On the other hand, "The log is large" or "The log is white" is a 

natural predication (NP), because the log is what underlies (TO zl7roICeiflsvov) 

its being large or white. (83a6-7) In other words, it is not the case that 

something else is large or white and that it is incidentally a log, but rather, 

it is in virtue of its essential elements, including its spatial magnitude, that 
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the log is able to be large or white. For it is possible for the log, which 

has spatial magnitude essentially, to be large or white. Aristotle writes 

"The log is the underlying subject which came to be [large or white] without 

being something other than just what is a log or a particular log (oOX ~,ePO)) 

,I 0)) fi O7rlop ';VAO)) fi ';VAOJ) r:t)." (83a13-14) C.]. F Williams comments 

on (UNP) and (NP) as follows: 

It is not that the musical thing is different from the man: on the 

contrary the musical thing has to be the same as the man. Rather, 

being musical is something different from being a man. The difference 

is a difference. not between things, but between two ways of picking 

out one and the same thing. (p. 68) 

If this means that any Aristotelian predication presupposes the underlying, 

I agree with him. This suggests that Aristotle's metaphysical distinction 

between substance and attribute gives a ground for the linguistic distinction 

between (UNP) and (NP). (83a21-23) In fact in the case of (UNP) Aristotle 

does not pick anything from the category of substance as the subject, but 

takes his examples from the categories of quantity, like large, and of quality, 

like white, or musical. 

We should remark, however, that the force of the expression "the 

underlying" is relative in the sense that it has different ontological char

acteristics, depending on what kind of substantial entity is taken to be "the 

underlying". When, in A22, Aristotle explains the linguistic structure of 

"the underlying" and the expression "whithout being something else" which 

characterises it, he has the relativity of "the underlying" in mind. Hence 

he is cautious enough to say "We argue in a general way" (n:aOoAov) (83al) 

or "from the linguistic point of view" (AOrln:m<», which concerns how we 

speak, but is not directly relevant to how the world actually is. (82b35, cf. 
Met. 25 l030a27-28) The parallels between the nature of "the underlying" 

with respect to a composite object and its nature with respect to the primaries 

of a science can be set out in the following way: 

The underlying; The log 

Its attributes; White 

The number 

Odd, Even etc. 

But despite this parallelism, Aristotle clearly states the ontological difference. 

The log became white, without being something other than "its essence" 

(ouX l,epO)) ,I 6)) fi 07rep ';VAOJ) fi ';VAO)) ,I). (83a13f)W But the number becomes 

odd, without becoming something other than itself. A composite being like 
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a log is dependent for its being on its essence, which is something other 

than itself. Whereas the simple being (cbrAms), like the unit in arithmetic 

or the soul in psychology exists as itself by itself without being something 

else. A genus term is just what it is, and does not owe its existence to 

any other thing, just as substance which is described as signifying some 
"this" i. e. the pure form. (ef. Met. £118) In his attempt to construct 

Demonstrative Science, Aristotle holds that the genus term and its per se 

attributes are the genuine instance of the relation between the underlying 

and its attributes. Genus terms and some entities whose cause are identical 

with themselves ie. the type of entity (a) have the right to be called "the 

underlying" par excellence in his Demonstrative Science. 

Having discussed the different kinds of expression involving (NP) and 

(UNP) in this way, Aristotle claims that it is (NP) which should be employed 

III demonstration: 

Thus let it be supposed that what is predicated is always predicated 

naturally (cbrAms) of what it is predicated of, and not unnaturally (lCara 

aUf-l{3e{31j1C6s). For this is the way in which demonstrations demonstrate. 

(83aI8-21) 

Then he characterises the categorical predications between the underlying 

and its ten kinds of predicate which are developed in Categories (NP) and 

thus should be employed as predications in demonstration. 

The most important thing to note about (NP) for our present concerns 

is that Aristotle mentions two types of essential predicate, that is "just 

what is an X" (chrep X) and "just what is a particular X" (fhrep X r!). 

Aristotle says "Things signifying the essence of what they are predicated 

of are just what is X (07rep f:lCet})O) or just what is a particular X (07rep 

f:lCet})6 r!). (83a24-25, ef. 83a27, 83a14, 83a29, Furth p. 45) The first type 

of expression: "Y is 07rep X" usually means "X is the genus of Y" (eg. 

83a30, 89b4, Barnes p. 168) so that this use indicates a part of the essence 

. of the subject. On the other hand, I take it that the second phrase: 07rep 

f:lCe!})6 !"! may signify both the identity predicate, in the case in which the 

thing and its cause are identical, and the full enumeration of the subject's 

essential elements in the case in which the thing and its cause are different. 

This is because in both cases the definiendum and definientia are convertible 

and thus self-predicative. The indefinite particle !"! (a particular) plays the 

role of place-holder, to be replaced by the concrete elements of the essence 
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of the subject. Hence, I take it that the difference between the two essential 

predicates: "just what is X" (tf7rsp eICslvo) and "just what is a particular X" 

(07rSp eICslv6 TI) corresponds to Aristotle's distinction between "the things 

predicated in the essence" Hi: ev dl? Ti eaTI I((XT71ropovp.sVf.X) and "what it is 

something to be (TEE) (TO Ti 17v stvw) or the essence (TO Ti eaTi)" (83a27)(2) 

Aristotle identifies "just what is a particular this" (07rep T60e TI) with 

TEE of which there is definition simpliciter and contrasts it with "something 

being said of some other thing" (a.:l.:lo Kf.XT' a.:l.:lou .:lerea(Jw). (Met. Z4 1030a3-

7, 1030a10-11, 1030b4-5) We must not take the definition of TEE or a 

self-predication as a proposition of a demonstration. Otherwise we would 

be committing petitio principii: Aristotle says "in demonstrations <one 

assumes> that this is of this (T60e Kf.XTO: TOVOe), but not itself, and not some

thing that has the same account and converts." (92a26-27) This is a 

reason why, as we have pointed out in Section B of this Chapter, the kind 

of predication involved in demonstration is described as "one thing of one" 

(¥v Ka(J' 8VO,), "this of this" (T60e ICf.Xdle TOVOe) and "something of something" 

(T£ Kf.X'l"O: TIVO,). (83a22-23, 90b34, 91a2, 14-15, 92a26) For the preposition 

Kf.XTO: (of) indicates that in such predications, the predicate is predicated of 

some underlying object which is different from it. Thus, since a definition 

(6ptap.6,) which is "a peculiar account" (row, .:l6ro,) is convertible between 

definiendum and definientia so that a natural predication does not necessarily 

result, the kind of predication which is employed in definition cannot be 

used in demonstration. (Top. Zl 139a31, H4 154b2-3, 90b35) In other 

words, since the kind of predication involved in definition is self-predication, 

so that both definiendum and definientia are treated as "the underlying", it 

commits petitio principii. (Cf. the Appendix) Hence this kind of predica· 

tion is not eligible for demonstration. 

Thus the appropriate kind of predication for demonstration is ¥v ICf.X(J' 

evo, and this involves two types of predicates of "the underlying" i. e. per 

se attributes and accidental attributes. And only the former attributes are 

employed in demonstrative knowledge. (d. 84all, A30) On the other hand, 

self-predication is confined to the kind of predication which concerns the 

essence (TO Ti eaTi) which should be differentiated from the elements of the 

essence (TO: ev TCp Ti ea'l"t ICf.XTr;rOpOVp.eVf.X). (d. 83a21-23) Aristotle writes: 

Demonstration is of what belongs to the objects per se - per se in two 

ways: both what belongs in them in the essence (oaa .. ev Tip Ti ea'l"t) , 
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and the things which have what they themselves belong to (belonging 

in) the essence (olr:; .. BJ) ,q;. ri Ea'rtl)). (84all-14) 

Thus the per se predicates are not identical with the "self-predicates". The 

distinction between the essence and the elements predicated in the essence 

which constitute per se predicates is found in a number of passages, where 

Aristotle characterises elements of the essence like "animal of man" as not 

"the essence" (,0 ,I, EariJ)) but "[elements] in the essence" (EJ) ,0 ri BariJ) 

or ,a BJ) rfj oval,q-). (83b21, 83b5, 83b15, 83b26) It is now clear how these 

three kinds of predication differ from each other. The relation of the 

underlying and its predicates will be as follows; 

(1) Self· predication (avdx av,(lJJ)) - the essence (,0 ri BariJ)) = TEE. 

(2) "One thing of the other" - predication (¥J) tca(j' 8J)0r:;); 

(a) Per se predication; involving either: 

(a 1) A per se attribute A which is an element of the essence 111 

such a way that A belongs to B and A belongs (or is pre

dicated of B) in the essence (,0 BJ) ,(~ ,i sa,c tcan;ropoup.sJ)oJ)) 

of B. or 

(a2) A per se attribute A such that A belongs to Band B belongs 

(or predicated of) in the essence of A. 

(b) incidental predication - the accidental attributes. 

Therefore, it seems to be clear that among natural predications, (1) cor

responds to 01l:SP StcstJ)o ,c and (2) (a1) and (a2) correspond to 01l:SP StcstJ)o. 

And as far as TEE can be defined, its elements (,a EJ) 'rip ,I, Bare tcan;ropou

p.sJ)a) are not infinite, so that demonstration must stop at some point. (82b 

37-83a1, 84a8-11) 

In A19, Aristotle discusses whether the sequence of predications can be 

infinite or not. Aristotle examines three different cases. In the first case (1) 

the ultimate subject is fixed, and in the second case (2) the ultimate predicate 

is fixed, and in the third case (3) both the subject and predicate are fixed. 

Schematically, these will be as follows: (81b30-82a8) 

(1) ... .-E.-F.-B,-C [The ultimate subject] 

<----more universal more individual-+ 

(2) [The ultimate predicate] A-+H->G-+B-+ ... 

<-more universal more individual-+ 

(3) [The fixed (dJpcap.sJ)oJ)) predicate] A-+B-+D-+ ... -+C [the fixed subject] 

Aristotle takes only (3) to represent the sequence of demonstrations. 
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(82a2-14) For needless to say, in producing a demonstration, it is necessary 

that the original two extreme terms are fixed.(3) When the sequence 

of demonstrations is discussed, the insertion of middle terms between 

the original two terms is always at issue. (81b10-18, 84b3-13, b19-27, 

b31-34) The question in case (3) is whether demonstrations go on indefinitely 

and whether there is demonstration of everything or whether the predications 

in between are limited by one another. In A22, he gives the answer that 

insofar as the subject and the predicate are picked up from the terms which 

keep the essential relation each other, the sequence will terminate. Aristotle 

writes: 

Now in the case of things predicated in the essence, it clearly terminates. 

For if it is possible to define, or if the essence is knowable, but one 

cannot go through indefinitely many things, it is necessary that the 

things predicated in the essence are finite. (82b37-83a1, d. 83a18-20, 

8314-8)) 

The predications (1), (2) (a1) and (a2) are discussed in A4. He char

acterises the three types of predication, so as to establish the kind of nec

essary predication which he characterises as "universal" (uxIJd),ov). The 

universal predicate, and thus universal predication, is defined as follows: 

I call universal whatever belongs to something [U1] of every case (Kar-a 

navr-6s) and [U2] in itself (Ka() , avr-6, per se) and [U3] as such Cn aur-6, 

qua itself). (73b26-28) 

Each component of the universal predicate or predication is characterised as 

follows. (73a28ff) 

[U1] universal quantification (Kar-a navr-os) ego "Animal belongs to all 

men." This is the minimum requirement for necessary predication. 

[U2] the four per se (Ka() , avr-6) predications. 

[U2a] analytical necessity through definition: A belongs (vnapXet) to 

B per se=A belongs (vnapxee) to B and A belongs (EvvnapXet) in the defini· 

tion of B. (I) Eg. "Line belongs to triangle per se." "Point belongs to line 

per se." 
[U2b] analytical necessity through. definition: A belongs to B per se = A 

belongs to Band B belongs in the definition of A. Eg. "Straight and 

curved belong to line per se." "Odd and even belong to number per se." 

[U2a] and [U2b] are obtained from the "analytical" (ava),vr-tKms) point of 
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view. (84a8-17) This type of necessity is grasped by formulating a definition 

of the subject matter. In Metaphysics Aristotle says, in relation to [U2b]: 

Such attributes are those which involve either the account or the name 

of the subject of the particular attribute, and which cannot be made 

clear (or;J.waw) without this, ego white can be made clear without man, 

but not female without animal. (Z5 1030b23-26) 

[U2a] and [U2b] correspond to (a1) and (a2) which are discussed in A22. 

This analytical approach or analysis of a concept seems to be effective 

especially in mathematics. In A4 Aristotle takes examples of [U2a] and 

[U2b] from mathematics alone. This is because "In mathematics things 

convert more because they assume nothing accidental, .. but definitions 

(6pcapovS)." (78a10-13) Thus it is fair to say that this type of definitional 

predication involves analytical necessity, though as we have made clear 

before, definitional predication as such is not employed in the premise. 

The other two per se predications: [U2c] and [U2d] go as follows: 

[U2c]: What is not said of some other underlying belong to itself per 

se. (73b5-8) 

[U2d]: What belongs to something because of itself belongs to it per 
se. (73b10-11) 

Ever since Philoponos, it has been taken for granted that the other two per 

se predications ([U2c] and [U2d]) are irrelevant to Demonstrative Science. 

Philoponos says "It is not the case that all these per se predicates take part 

in demonstrative method (1:1?v a7roowm~v psOooov), but only the first two 

fashions are useful for the present purpose." (p. 64, cf. Barnes p. 114) 

Zabarella (p. 708) and Pacius (Mure, ad locum) take the same view as 

Philoponos. Ross also says "the last two are irrelevant to his present 

purpose and are introduced only for the sake of completeness." (p. 60) 

Tredennick even conjectures that they have been "added by another hand". 

(ad locum) In what follows, I will argue how the predications: [U2c] and 

[U2d] are employed in Demonstrative Science. 

First, consider [U2c] (necessity through an identity statement): A is 

per se just what it is without being something else (oDX ~1:cp6v 1:t OV1:(X ga1:tv 

07rcp Ear-iv), given that A is the underlying subject (U7rOKClPSVOV) ego the 

genus or the primary terms of a science, like unit, or magnitude, and the 

first substance as the specific form which signifies some "this", like soul. 
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In Metaphysics L/18, Aristotle classifies per se predication into five kinds. 

(1022a24-36) I take it that [U2c] corresponds to the fourth; (4) "a thing 

of which there is no other cause". (1022a33) When Aristotle explains (4) 

by saying that "man has more than one cause - animal, two-footed -

but yet man is man per se", he refers to the soul within man using this 

identity statement; "man is man per se". This is because Aristotle believes 

that the specific form and its essence as its cause are identical. He says 

"'soul' and 'to be a soul' are the same, but 'to be a man' and 'man' are 

not the same, unless 'soul' is meant by 'man'." (Met_ H3 1043b2-4, cf. 

M3 1078a23-24) Soul does not have any cause which is identical with its 

essence other than itself; given that it is a form. (Met. H6 1045a30-b5) 

Within a demonstrative science, Aristotle takes it that the primaries or the 

subject matter of a science like number, unit and magnitude are the things 

of which there are no causes other than themselves. (93b21-25, 93a5-6) 

That is why they are non-demonstrable and thus the underlying subject 

(Im:oKeipe))o))) of a science. (76a31-33, cf. Met. N1 1087b34-36) In the case 

of the primaries whose causes are not different from themselves, their essential 

predicates are not predicated of some "underlying", but create an identity 

statement. "The underlying" e. g. a substance which signifies "a particular 

"this"" (,oDe r-e) like the soul, in general, has a linguistic structure such 

that "it is not said of any other underlying" (8 PY; Ka()' VTrOKelpe))OU Aere,w 

aAAou ,1))0';). This is because "the underlying" is, onto logically speaking, 

"just what it is without being something else" (OUx ¥,ePO)) ,I (J)),a 8117:[,)) oTrep 

ea,t))). (73b5-R)C6l Thus the third per se predication, which is identical to 

(1) the self-predication in A22, is not employed in demonstration. but in the 

definition of the primary terms of a science as (B) the definition. In his 

attempt to construct Demonstrative Science, Aristotle treats the genus term 

as well as the specific forms in Metaphysics as the underlying subject. 

(75a42-b1, 76a12, cf. Met. HI 1042a29, 1042bl-3, H3 1043bl-2, H4 1044b7-

9) Thus one can engage in per se predication [U2c] in relation to magnitude 

which is the genus term of geometry such that "magnitude is just what 

magnitude is without being something else." 

In this way, this type of predication sets up the subject matter of 

Demonstrative Science and thus determines its universe of discourse. The 

universe of discourse of a science is exclusively dependent on its primaries 

so that "it is necessary that everything belongs to the primary term ego 

number, and number to them, so that they will be convertible and will not 
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exceed it." (84a22-24) It is said that the objects of Demonstrative Science 

are "per se attributes" (w:f), aimx aup{Je{J1JIC6-ra) of the subject matter of each 

genus. (75b1ff, 76b12-13, 75a28-31) As the phrase "the per se attributes" 

indicates, the per se relation holds between the subject matter of a science 

which is described as "underlying" (imolCc/p.eVOV) like number and magnitude, 

and its per se derivatives. The reason why Aristotle employs the word 

"attribute" (aup{Je{J1JIC6c;:) as well as "underlying" (iJ7WICeipevov) is, as we have 

seen in Section B, that he understands the relation of the primary of a 

science and its necessary attributes as parallel to or as based on his main 

device for metaphysical investigation: the notion of substance (ovaia) whose 

main characteristic in l'vfetaphysics is that it underlies its attributes (aup{Je{J1J

IC6-ra). (eg. Z3 l029al-2) If this is the case, given that the ontological 

status of genus in Analytics and substance in Metaphysics are the same, 

there is no doubt that his labour in Analytics contributes somehow to his 

investigation of substance in Metaphysics. 

This type of per se relation between the primaries and their per se 

attributes is an example of [U2b], for the primary never fails to appear in 

the definition of its necessary attributes, unless it is omitted as being taken 

for granted as implicitly involved in the proximate definitional elements of 

the attributes. The expression "the per se attributes" implies that the per se 

predicate is relative to its subjects. For example, line belongs to triangle 

as an instance of [U2aj but belongs to its subject matter, magnitude as an 

instance of [U2bj. That is, line is an essential component of triangle but 

an attribute, albeit a necessary one, of the primary term of the science ie. 

magnitude. (6) This kind of per se predication is employed wherever a non

demonstrable premise is at issue so that it can be established through hypo

thesis or inductive argument. (B9 93b23) (This issue will be discussed in 

more detail in Chapter 6) 

Now I willi turn to [U2dj (causal necessity through empirical investiga

tion): A belongs to B because of B itself (iit' aiJ-r6) =A belongs to B per 

se. Eg. if a beast dies when its throat is being cut, then its death is because 

of the cutting itself. That is, "Death of a beast belongs to cutting its throat 

because of itself." This per se predication is grasped from the viewpoint 

of empirical inquiry. "Because of itself" is contrasted with "because of 

another thing" (iJc' aAAo). One starts an inquiry, whether its object belongs 

to mathematical or empirical sciences, by grasping A by means of an ex

planation in terms of other things like C, D and continues up to the point 
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where one grasps it as having "no other further reason" (W]ldr! &6r! aAAo) 

than B (86a2) or as "no longer because of another thing" (OUtrC'r! &' aAAo) 

(48a35) than B. "Because of itself" (&' aIm)) is equivalent to "not because 

of any other thing" (OUtrc'rt &' aAAo). Aristotle gives examples from ethics 

and mathematics. (85b30-86a3) The mathematical example is this. When 

we are aware that the external angles of a figure are equal to four right 

angles because it is an isosceles, it still remains to ask why the isosceles is so 

- because it is a triangle, and that because it is a rectilinear figure and no 

longer because of something else. That is, "The external angle's four right 

angles belong to the rectilinear figure because of itself." 

Nothing prevents us from taking it that this inquiry which starts by 

grasping A in C because of something other than B amounts to grasping B 

as a component of a definition. In other words, the predication "A belongs 

to B because of B itself" corresponds to [U2b] "A belongs to B per se" 

so that "B belongs in the definitions of A". Aristotle says: 

As to the object of episteme simpliciter what is said per se, in the sense 

of [U2b] the subject's belonging in the [definition of] the predicates or 

in the sense of [U2a] the predicates' belonging in the [definition of] 

the subject, holds both [U2d] 'because of themselves (&' aura)' and 

from necessity. (73b16-18) 

The fact that he gives only examples of [U2b] such as the relation between 

straight or curved and line in what follows, implies that he seems to have 

the correspondence between [U2b] and [U2d] in mind. (73b18-21) For it 

is unimaginable that we should find any example of [U2a] which would be 

incompatible with [U2d]. For the essential components of the subject which 

take the role of per se predicates in the sense of [U2a] are also the causal 

components of the subject, since it is the subject of [U2d], and not its per 

se predicates, which takes the role of the causal component of the per se 

predicates. It is, in fact, possible to read the disjunctive conjunction: "or" 

in 73b18 as excluding [U2a]. It is clear at least that in [U2d] Aristotle 

is concerned with the major premise in which the middle term, ie. the 

subject, is the account of the major term and thus involves [U2b]. (eg. 99a21-

23, 93b6). 

This kind of predication corresponds to [U2b], in the sense that the 

final point which inquiry reaches is the primary cause of the relevant attribute 

or thing/event and the primary cause is eventually involved in their definition. 
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Though the procedure involved in grasping the necessary relation is different 

from the one in [U2b], insofar as this kind of inquiry provides the defini

tional component of the predicate, [U2d] and [U2b] coincide. In this way, 

these four types of per se predication produce necessary predications. 

Now consider [U3] (necessity through predication qua itself (0 aura)): 

A belongs to B qua B itself. Aristotle does not give this its own explana· 

tion, but just remarks that [U3] is identical with (rain·al!) [U2]: per se 

predicates. (73b28-29) Eg. "Point belongs to line qua line." ([U2aj) "The 

straight belongs to line qua line." ([U2bj) "The internal angle's two right 

angles belong to triangle qua triangle." ([U2b J) This idiom "qua itself" or 

"as such" must have a particular role in characterising universal predication, 

apart from signifying the definitional relation which is also seen in [U2]. 

Otherwise it would be of no use to Aristotle to mention [U3] alongside [U2] 

as a condition of universal predication in 73b26-27 (quoted above). The one 

clear characteristic of this phrase is, as we have seen before, to introduce 

the perspective from which one may view all the things which belong to 

that perspective. In Topics and Categories Aristotle employs this idiom in 

his discussion of "property" (ZiJWl!) and "being appropriately" (OlKSlW';;), to 

characterise the possession of the property which in the first place makes 

its attribute come into existence and thus to characterise the commensurate 

or convertible relation between the subject and the predicate. Aristotle gives 

the following examples: 

(1) Not appropriate and convertible: "Wing" - "Of a bird". 

Grasping the first thing so as to be appropriate and convertible: 

"Wing" - "Winged creature". 

For there are many things that are not birds but which have wings. He 

says "It has not been given appropriately (olKdQJr;) in the first place (ro 

rrpmrol!) as the wing of a bird. For the wing is not said to be relative to 

the bird qua bird, but qua winged creature." (ch. 7 6b38-7a5) 

(2) Possessing the property so as to be convertible: "A living creature 

receptive of knowledge" - "Man". (Top. E4 132a36-b3) "To 

possess a tripartite soul" - "Man" (E4 133a30-32) 

In order to construct a proposition about a property, Aristotle proposes a 

perspective or rule of argument (rarror;) through which one can examine the 

given proposition. He says: 
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For a constructive argument, you must see whether the same thing is 

a property of something which is the same as the subject, in so far as 

(n) it is the same; for then what is stated not to be a property will be 

a property. (E4 133a28-32) 

In this way, in both (1) and (2), grasping a subject under [U3] is what 

characterises the first thing appropriately or characterises the property 

(ZOtoJ)). Thus the following propositions will come about. "Wing belongs to 

winged creature qua winged creature." "A living creature receptive of 

knowledge belongs to man qua man". These propositions are instances of 

[U2b] too, given that the subject is necessarily involved in the definition of 

the predicate. 

This characteristic of [U3] matches very well with Aristotle's second 

description of universal predication and the examples he gives in A4 and A5. 

For, when he talks about [U3] as a demonstrative proposition, he seems to 

have [U2b] in mind. After enumerating the three conditions [U1] [U2] and 

[U3] of universal predication, Aristotle gives two conditions of universal 

demonstration. He says "It holds universally whenever it IS proved in a 

random and primary case (~7rt, rou ruy6J)ro,> Kat, 7rpcbrou)." (73b32-33) He 

gives an example of a triangle's having two right angles [2R] which satisfies 

[U2b] as well as [U3] and [Ul]. Although 2R indeed belongs to a bronze 

isosceles triangle (74a38), it does not satisfy Aristotle's conditions of universal 

demonstration: being random and primary. Even if one discards the pro

perties of being bronze and being isosceles, the isosceles can still be '2R'. 

On the other hand, if one removes the properties of being a 'figure' or 

having a 'limit' by which the figure is surrounded, then the property of 

having 2R cannot exist any more. But the properties of 'figure' and 'limit' 

which are components of the property of being a 'bronze isosceles triangle' 

are not primary in having '2R'. For if one removes these, one destroys 

not only the property of having '2R' but also the property of being a circle, 

a triangle or any other thing which is called a 'figure'. What is, then, the 

primary thing which brings '2R' into 

coming into existence and makes '2R' 

destruction? It is nothing but ,triangle'. 

existence simultaneously with its 

disappear simultaneously with its 

(74 b2) If any figure is a triangle, 

whatever it is, it has '2R' as a primary component. Thus the proposition 

"The internal angle's two right angles belong to triangle." satisfies [U1], 

[U2b], [U2d] (d. 48a35) and [U3]. Hence, it is a universal predication. 
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Aristotle explains the second condition of universal demonstration, 

during a discussion of a fallacious proof that two straight lines do not meet 

each other. (74a13-l6) When one proves that there is a property of not 

meeting each other belonging to two straight lines, if one tries to prove it 

on the basis of a complementary line which crosses two lines in such a way 

as to make a right angle with both lines, it will indeed be the case that all 

straight lines which make right angles with a line which crosses them have 

that property. But it will not be a universal proof, given that it proves 

it in a particular way (ctOt) which depends on a particular condition, such 

as the fact that two lines are such as to make right angles with a line that 

crosses them. (74a15) This property comes into existence whether the 

angles which are made by a complementary line and two straight lines are 

acute or obtuse. "as long as they [the alternate angles] are equal in any 

way at all (fl orr{JJaov)) Zaw)." (74a15-l6) Since this proof is dependent on 

the equality of any alternate angle which is the random and primary thing 

for two lines' being parallel, this satisfies [UlL [U2b] and [U3]. Thus such 

a demonstration is called grasping "the primary universal (rrpw'fo)) tca06J.ou)". 

(74all-12) We can shape this proof in the following way: (d. Heath [1] 

vol. 1 p. 309) 

Two straight lines <pa the equal alternate angles which are composed by 

a crossing line. 

The equal alternate angles which are composed by a crossing line a<pa 

parallel lines 

Two straight lines rpa parallel lines. 

In this way Aristotle argues for his view of how we are to establish the 

proper demonstration on the basis of universal predication in A4 and A5. 

At the outset of A4, as we saw earlier, Aristotle confirms, on the basis 

of his arguments in A2, that demonstration depends on necessary principles 

as premises. Then, Aristotle makes clear what kinds of predication are 

involved in the necessary principles. (cf. A6 74a5-l2) To do this is just 

to get clear about the principles from the perspective of predication. Hence, 

one can conclude that Aristotle makes it clear that the immediate premises 

are instances of universal predication ([Ul], [U2], [U3]). It was said in 

Section C that demonstration through immediate premises makes clear the 

reason why. This sort of immediate premise was described so as to show 

that the middle term or the primary middle term [the cause] is the account 
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of the major term [the effect (ro 00 aZrcoIJ)]. I take it that the predication 

between the major term and the middle term which is the account of the 

major term consists of [UI], [U2b] and [U3]. This is because the predication 

composed of the conjunction of [Ull, [U2b] and [U3] produces the primary 

universal which makes the subject and the predicate necessary and sufficient 

for each other. For instance, Aristotle believes that in the following demon

stration, the middle term is the account of the major term: 

Shedding leaves acpa the solidifying of the sap at the connection of the 

seed. 

The solidifying of the sap at the connection of the seed cpa broad· 

leaved trees. 

Shedding leaves cpa broad-leaved trees. (99a21-29) 

In this demonstration, the middle term makes clear why all broad-leaved trees 

shed leaves. The middle term satisfies [U2b], because this is implied in the 

definition of the major term. Likewise, it satisfies [U3], because anything 

which suffers from the solidifying of the sap at the connection of the seed 

sheds leaves qua the solidifying of the sap at the connection of the seed. 

Thus the middle term is primarily responsible for the occurrence of the major 

term and so is entitled to be called "the primary middle" (ro n:pwroIJ PS(]OIJ). 

(99a25) Here the middle term is at least a sufficient condition for the shed

ding of leaves. As Aristotle may have taken for granted, if we are allowed 

to rule out as accidental the cases, in which broad-leaved trees shed leaves 

because of strong wind or heavy rain or the movements of animals, without 

suffering from the solidifying of the sap at the connection of the seed, then 

the middle term which satisfies the lUlL [U2] and [U3] conditions in this 

way can be regarded as being both a necessary and a sufficient condition 

for the vindication of extreme terms. If and only if the solidification of the 

sap takes place, broad-leaved trees shed leaves. Hence, we can say that 

this syllogism goes through a necessary premise, which incorporates the 

primary cause and is thus an immediate premise. There is no middle term 

between the major and the middle terms, though nothing prevents the middle 

term from having a prior explanatory term such as the cessation of the 

absorption of nutrition at the roots. Insofar as this new term is not supposed 

to be placed outside the major and minor terms, this term will be called 

a middle term as well. This new middle term and the previous middle 

term constitute a [U2a] predication. This is because cessation of the absorp-
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tion of nutrition belongs to the solidifying of the sap and is implied in the 

definition of the solidifying of the sap. Let us recall the diagram of the 

chain of immediate premises in Section C and apply the types of predication 

which have been investigated in this section to it. [Ul]: the universal 

quantification is satisfied in all propositions. 

A 

B 

+ <-[U2b], [U2d] and [U3] 

+ 
+C+ + +D+ + +E+ ++F+ ++G++ +H+ + +1= 1 

i 

i 
[U2a] 

[U2c] 

Officially, the conjunctions of all premises including the premise concerning 

the non-demonstrable primary i. e. 1, constitute the appropriate principles for 

the conclusion i. e. Arpa B. But I take it that since C implicitly brings 

with it all the other middle terms (D- 1), this can produce [U3] the proper 

or appropriate predication. Since C implies all the other essential elements 

of Arpa B, the fact that a middle term explains the reason why the con

clusion necessarily follows, does not vitiate Aristotle's important claim that 

the essence and the reason why are identical. (90a14-15, 90a31-32, 93a4 d. 
Met. B3 998a25) For, in spite of the fact that C make clear why A 

belongs to all B, the further predications up to 1 are needed in order to 

satisfy the second condition of episteme simpliciter: the necessity of the 

event/thing expressed in Arpa B, so that one can ultimately be quite certain 

that, for instance, broad-leaved trees necessarily shed leaves. 

We are now in a position to conclude this lengthy chapter. In order 

to understand the structure of Demonstrative Science, it is essential to make 

out how many principles Aristotle has in mind and what roles they play. 

Aristotle is quite conscious of the distinction between (2b) the primary terms 

of a science which are the principles as terms and the principles as proposi

tions about the primary terms of a science: (A) the hypothesis and (B) the 

definition. Aristotle also counts the premises from which a demonstrated 

conclusion immediately derives as (D) the relative principles. (C) the common 

axioms are laid down as the basis of these other principles. I have argued 

that Aristotle's commentators have misunderstood the structure of Demon-
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strative Science, simply because they have failed to distinguish knowledge 

through immediate premises from knowledge of the immediate terms which 

are non-demonstrable_ While non-demonstrable terms and immediate terms 

are identical, it is not necessary for the relative principle which is a type 

of immediate premise to be comprised of non-demonstrable terms. Non

demonstrable immediate entities are identical with the things whose causes 

are identical with themselves. Entities in the world can be seen from the 

causal perspective as classified into two groups depending on whether they 

are identical with their causes or not. Aristotle constructs his Demonstrative 

Science from the causal perspective, arguing that it is made up of the non

demonstrable primary entities of a science whose causes are identical with 

themselves and their derivatives whose causes are different from themselves. 

Hence Demonstrative Science is made of causal chains leading to the non

demonstrable primaries of a science. The causal chains are expressed by 

the chains of demonstrations whose predications are supposed to meet the 

per se and qua conditions as well as the condition of universal quantification. 

Therefore, one can say that Aristotle constructs Demonstrative Science as 

a systematic method of producing episteme simpliciter by mirroring the 

causal structure of the world. 

Now it seemes that we are 111 a good position to organise the various 

aspects of the theory of Demonstrative Science, as an explanatory tool, by 

means of which one grasps demonstrative knowledge. 

Notes. 

(1). When J. Engmann says "But when I say "the log is white", it is 

not that something else is white, .. but the log is what underlies, and is 

what came to be, being nothing other than a log or a sort of log." (p. 142, 

d. p. 147), he is confused in identifying something which is called underlying 

with its essence. The log and its essence should be counted as ([3) a thing 

whose cause (essence) is different from itself. 

(2). Tt sad is sometimes used as a synonym of TO d uv sivIXt (91a25, 

91blO, De Anima r6 430b25, pace J. Tricot p. 174 and C. Arpe p. 23), where 

there is no need to distinguish it fromn'r SV n!> d sad ICIXT'f)rOPOU!1eVIX (the 

elements predicated in the essence). (91a15-16, 92a7-9, 91a25, Met. Z4 1030a19-

20) J. Schroder is quite right on this point. (p. 227) The fact that TO d sad is 

treated as being composed of and being divided into its component elements, 

whereas TEE is not being divided (&i5catPSTOV) into its component elements 

and thus is not found in phrase like a "Til: SV n!> d Zlv elVIXt ICIXT'f)rOPOU!1eVIX", 

shows the difference in function between TEE and TO d sad. (Met. Z17 
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1041a18, H3 1043bl, H6 1045b3) I take it that TEE is the essence which is 

employed so as to show itself as the ground of the unity of the thing. In 

other words, where a thing can be treated as a unity, this is because its 

essence (TEE) is unitary. That is why TEE can be identified with the 

specific form which is exempted from any alternation. (d. L128 1024b29, Z13 

1038bI4-15, Z17 1041aI8-19, H3 1043bl, cf. Furth pp. 241 ff) 

(3). In the other two cases he discusses the sequences of predications 

without using any syllogistic terminology. For example, when he describes 

the relation of immediacy between Band C in the case of (1), he says "there 

is nothing else between (/lsraf;(;)" instead of using the expression "the middle 

term" (/l8ao~). (81b30, d 82a4) 

(4). The fact that while Aristotle employs a copulative verb "$~urr6:pxw/' 

to express the definitional relation between two terms, he uses "(m:6:pxw/' to 

express the per se relation between two things indicates that he approaches 

the world in such a way as to make clear its necessary components through 

language. (73a34-73b2, 84a11-17 (See apparatus criticus 13 urr6:pxst dPT)) 

(5). Literally speaking, orrsp €ad~ here is not the same as orrsp €ICsf~o 

or orrsp lKsf~o ,t. But the use of ",60s u" to characterise substance in an 

example of this kind of being, suggests that we should take it as being 

equivalent as orrsp €ICsiJ)o T! which shows that "the underlying" and its account 

of the essence are convertible. When Aristotle writes in Topics "The being 

just what is (,iJ d~at orrsp €ar!~) is single for each being", this phrase is 

taken to signify the essence rather than part of the essence. (141a35, d. 
91a39-bl) 

(6). Barnes fails to see the relativity involved in Aristotle's view of the 

per se attributes ie. the fact that Aristotle is looking at the objects of De

monstrative Science as the attributes of the primaries. Hence he fails to 

distinguish necessary predication from incidental or attribute predication. 

Barnes says "Aristotle cannot have both (3) (All propositions are either 1-
predications [my [U2a] and [U2bll or incidental predications.) and (4) (No 

incidental predications are necessary): (3) is true if "incidental" is defined 

as "non-I" (A4 73b4); but then (4) is false, since predications of properties 

and 'in itself incidentals [my per se attributes]' are necessary but not 1-

predications. (4) is true if "incidental" is defined as "non-necessary" (Top 

A5, 102b6-7); but then (3) is false." (p. 124) These are his comments on A6 

74b5-12. J. E. Tiles agrees with Barnes with respect to Aristotle's treatment 

of "the per se attributes": "I do not believe it is possible to exonerate 

Aristotle from the charges of error and confusion over these matters, .. " 

(p.2) 

When Aristotle makes claims (3) and (4) in 74b11-12, the expression "in

cidental [my "accidental attribute"] (au/l~s~r;IC6,,)" has nothing to do with 
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"per se attributes" in 75b1, 76b12. "Attributes" in "the per se attributes" 
are those of the underlying subject or primary of a science. Thus this type 
of attribute includes even man and two footed animals, as well as triangle 
and two right angles. When Aristotle makes Barnes' claim (4) i.e. "The 
attributes are not necessary", the type of attributes he means are ones which 
are taken from categories other than substance, such as white, heavy and 
so on. (cf. Barnes, p. 115, J. E. Tiles, p. 2) 

Chapter 3. Theoretical and Pragmatic Aspects of Explanation: 

A. Natural and Our Own Perspectives: Epistemological Justification of 

The Principles 

As Aristotle develops his Demonstrative Theory as the theory of Dem

onstrative Science by making clear what conditions must be met by the 

principles on which demonstration is based, he keeps his contemporaries' 

views on demonstration, and especially their epistemological views on the 

principles, in mind. (cf. Ross, [MIl p. 234) In other words, the views of 

contemporary sceptics on demonstrative knowiedge act as a driving force 

behind his Demonstrative Theory, as we now see it, as an antidote to their 

views. In this Chapter, I will begin by examining some of the epistemological 

characteristics of his Demonstrative Theory which are introduced mainly in 

AI, 2 and 3. Then I will conclude Part I by examining some particular 

aspects of the Demonstrative Theory itself, such as its theoretical and its 

pragmatic characteristics. 

In the previous Chapter we have established that Aristotle has elucidated 

the fundamental principles of Demonstrative Science by enumerating the six 

conditions and that, by imposing those conditions on the ultimate principles, 

he has indirectly made clear the relative principles as well. In investigating 

these conditions, one can say that Aristotle makes two epistemological 

claims: Firstly, in connection with condition (2) ("primary") which introduces 

the non-demonstrable immediate term and thus stops the regress of demon

stration, there is a further kind of knowledge concerning the primary in 

addition to demonstrative knowledge. Secondly, in connection with condition 

(5) ("better known than"), a principle is prior to the conclusion in terms of 

both chronological order and degree of certainty. 

The first claim is Aristotle's answer to the two proposals of his con

temporaries concerning the primary principle of demonstration which are 

mentioned in A3. One can say that Aristotle's claim that knowledge of the 
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primary IS not demonstrable is established through his rejection of two 

possible objections. (72b5-18) Someone like Antisthenes may think that 

there is no episteme, because one must have demonstrative episteme of the 

primaries. Others like the successors of Xenocrates may think that there 

is episteme, but that there are demonstrations of everything.(1) With regard 

to the first view, Aristotle agrees with it as far as the claim that, if there 

are no primaries, an infinite regress will follow. Then a chain of demon

strations will take the following form; 

Thus both Aristotle and (allegedly) Antisthenes agree that there must be 

a primary. But the objector claims, if the regress stops at some point i. e. 

the primary, since the only way of having episteme (zoo ~7r£(J!"(X(J()(Xc p6vov) is 

by having a demonstration, there will be no episteme at all. Aristotle 

refutes this view, by proving that there is a non-demonstrable episteme, as 

we have seen in Section Band C of Chapter 2. (72bI8-25, cf. Chapter 6) 

The second view claims that there are demonstrations of everything, in 

the sense that the process of proving the conclusions from the premises 

eventually circles round to the point at which the premises may be proved 

from conclusions already established. Then there will be a circle of demon

strations as follows; 

A~B~C~D~ ... ~A 

Aristotle rejects this view as a creating a vicious circle. If indeed demon

stration must depend on what is prior and better known by nature, it is 

impossible for the premise A in this illustration to be simultaneously both 

prior and posterior to B, C and D. Hence Aristotle, by claiming that there 

is a primary of which there is a non-demonstrable episteme, avoids the risk 

both of an infinite regress and of a vicious circle of demonstrations. 

With regard to the second epistemological characteristic of the principles, 

Aristotle argues in A2 that all or some premises which are expressed either 

by "the primaries" or "principles" on which their conclusions depend must 

be not only "known antecedently" (7rpOrCV6J(JICeCV), but also be "better known" 

(paAAov [rCV6J(JICeIV]) and "more convincing" (paAAov 7r1(JWJeW). (72a27-29, 

72a36-37) Aristotle's arugment for the priority of the principles to the 

conclusion in these two respects consists primarily in the ontological priority 

of the principles rather than in their epistemological priority in the sense 

that the causes which are expressed in the premises produce the effects 

- 97-



which are expressed in the conclusions. In other words, the ontologically 

explanatory elements such as the causal entity are in themselves episte· 

mologically prior to the things which they explain. (ef. Met. A2 982b1ff) 

For example, a thing which causes us to love is better loved. This illustra

tion should be taken as an example of this kind of ontological priority. 

(ef. Met a1 993b25-26) 

Someone might object that if one falsifies the conclusion by proposing 

a counterexample against it which is drawn from its premises, then any 

hypothesis which acts as premise on which the conclusion depends is also 

to be rejected. Hence one cannot claim that the primary, whether ultimate 

or relative, is better known than its conclusion. In other words, one may 

claim that the degree of knowability or certainty of both premise and con

clusion must be equal, or even that the conclusion must be more convincing 

and better known than premises, given that the falsehood of conclusion 

also falsifies its premises. But we should recall that the phrase "better known 

than" can be described both from the natural perspective and from our own 

perspective. (71b34) This objection is raised from our own perspective. 

This is because insofar as any counterexample will be a perceived particular, 

no matter how it is observed, whether by telescope or microscope, its 

knowability and certainty is a matter of our own perspective. What is closer 

to observation, and hence a particular thing, is thought to be prior and 

better known to us. (72al-5) This implies that Aristotle does not deny 

that insofar as one looks at things from our own perspective, one is entitled 

to claim that if a counterexample to the conclusion is found, its premises 

must be false. This is because the conclusion is better known than its 

premises from our own perspective. In other words, de jure, principles are 

prior to and better known than their conclusion, whereas de facto, it is the 

conclusion which takes precedence. Hence, when Aristotle claims that the 

primaries or principles are more certain and better known than the conclu

sion, it does not matter whether one has better observational knowledge of 

the principles than of the conclusion. It is a matter of de jure supposition. 

whose perspective is set not on our cognitive abilities, but on the order of 

reality. 

The reason why we have to employ these two perspectives: (the natural 

perspective and our own perspectives or in his words "by nature" (Tf} ipV(J6() 

and "in relation to us" (npor; f;{-las) is the weakness of our reason. (ef. 

Met. a1 993b7-9, 7lb34-72a4, Top Z4 141b15-19) If we can know the 
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world as such, we do not have to employ our own perspective. Aristotle 
writes; 

The cause of the present difficulty is not in the facts but in us. For 

as the eyes of bats are to the blaze of day, so is the reason in our soul 

to the things which are by nature most evident of all. (al 993b8-11) 

If we could see the blaze of day directly without any difficulty, we would 

not have had to let our eyes gradually accustom themselves to light, starting 
from darkness. (2) 

In this context, however, Aristotle is not interested in establishing a 

condition by means of which one can know that a given proposition is true 

or false, i. e. justification or verification, but in clarifying the epistemological 

characteristics of the principles from the natural perspective, without con

sidering our actual cognitive situation. This undoubtedly suggests that 

Aristotle constructs the method of Demonstrative Science from a backward

looking perspective which sets in advance the logically, epistemologically and 

ontologically antecedent elements as the principles rather than the elements 

of what is proved by them. Even if the premise is considered and fixed in 

relation to its conclusion, insofar as the syllogism is employed to produce 

demonstrative knowledge, it is supposed to be set up within an overall 

system which is governed by those six conditions. In other words, Aristotle 

takes up the position of an omniscient being and presupposes all kinds of 

knowledge on which the current issue depends. From this possition, all he 

has to do is to explain the current issue, by setting out this presupposed 

knowledge in the proper way according to the rules of syllogistic and Dem· 

onstrative Theory which is based on the six conditions. That is, what 

Aristotle tries to do when he enumerates the six conditions for the principles 

of Demonstrative Science as his proposed method of grasping episteme 

simpliciter, is to present the ideal and final structure of Demonstrative Science 

as the explanatory system for any particular science. 

What I have established so far regarding the structure of Demonstrative 

Science which produces demonstrative knowledge as episteme simpliciter can 

be illustrated schematically as follows: 

A subject grasps episteme simpliciter of C which is expressed by a 

conclusion if and only if he grasps a sequence of syllogisms S1, S2 ... 
Sn-h Sn within the same genus such that; 

( i) the conclusion of SI is C. 
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(ii) the conclusion of Si for i > 1 is identical with a premise of Si-1' 

(iii) Sn meets the six conditions: (1) true, (2) primary, (3) immediate, (4) 

prior to, (5) better known than, and (6) the cause of C in SI' 
(iv) each premise of Sj for j? 1 meets, at least, (1) in itself, ('1), (5) and 

(6) for C and either major or minor premise of S} meets the immediate 

in terval in itself. 

In this way, one grasps a piece of episteme simpliciter if and only if 

one constructs the whole sequence of demonstrations within a well formalized 

axiomatic system which consists of the primaries and their derivatives. In 

other words, unless any particular piece of knowledge is backed up by all of 

its constitutive antecedents in a science to which it belongs, one is not 

entitled to claim that one has grasped episteme simpliciter. The reason why 

such a sequence of demonstrations is required is so that one can establish 

the necessity of C: the object of episteme, by grounding its being and nec

essity on the non-demonstrable primary. This is because the requirement 

for grasping episteme simpliciter was to grasp (i) the cause of a thing/event 

C and (ii) the necessity of C. (cf. Chapter 2 Section A) The non-demon

strable primary here has a role which is comparable to that of substance 

which is the ontological and epistemological ground for its derivatives or 

attributes. I conclude that the fact that Aristotle constructed his theory of 

Demonstrative Science, which may be called an axiomatized deductive system, 

from the natural perspective in this way is the result of an attempt to 

follow and to map the structure of the real world. His epistemological 

mechanism is governed entirely by his ontological commitments. And I con

clude that as the theoretical aspect of his Demonstrative Theory, Aristotle 

makes clear the abstract feature of Demonstrative Science which is common 

to any particular science, by putting the general constraints on what the 

structure of any science should be. 

Notes. 

(1). Of the two objections raised in A3, H. Cherniss takes that the for

mer view is ascribed to Antisthenes and the latter is ascribed to successors 

of Xenocrates. (H. Cherniss pp. 64-68) 

(2). In Topics Aristotle gives advice to the people whose intellectual 

ability is low. (Z4 141b15-19) 
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B. Axiomatic Deductive System and Pedagogical Advice 

Now, the backward looking or natural perspective which IS essentially 

embedded in Aristotle's theory of Demonstrative Science, according to which 

any particular science is constructed, is employed in the context of the 

imparting of knowledge by a teacher to a pupil as well as in constructing 

that explanatory system. The teacher is, as it were, the person who has 

overcome the weakness of reason so that he has acquired a piece of episteme 

simpliciter by acquiring the whole chain of demonstrations from: the primary 

to the theorem on which the relevant conclusion directly depends. 

On the presupposition that pre-existing knowledge (7CpolJ71:apxova7jr;; rVdJa$wr;;) 

IS necessary for all teaching and intellectual learning, Aristotle describes in 

Al three possible combinations of pre-existing knowledge about both the 

meaning of a term and the existence of its referent. (71al-2, 71allff) In 

the case of "attributes" in a science, e. g. triangle, it is necessary "to assume 

in advance" (7Cpol'l7CoJ.apf3aV$IV) the meaning of a term. In the case of "axi

oms" like the law of the excluded middle, its existence, in the sense of its 

being the case is what must be known in advance. An axiom is described 

in A2 as what "it is necessary for anyone who is going to learn anything 

whatever to grasp." (72aI5-I7) In the case of "the ultimate principles" of 

a science, e. g. unit, it is necessary to assume both what it signifies and the 

fact that it exists. (71all-17) Then what the teacher has to do on these 

assumptions is to present the demonstrations from the ultimate principles 

to the relative principle on which the existence of the relevant attribute is 

directly based. Therefore the man who can explain to his pupils the reason 

why or the cause of the occurrence of the subject along with its necessity 

on the basis of the ultimate principle has an episteme simpliciter of a given 

subject. To know. something is to be able to explain it from its cause and 

from the ground of its necessity. In this sense, Aristotelian Demonstrative 

Theory is "an explanatory art". (L. A. Kosman p. 380) 

In the last two decades, there has been a stress on the pedagogical 

aspect of Aristotelian Demonstrative Theory. Barnes, who is the main advo

cate of this view, claims that in constructing his notion of a Demonstrative 

Science, Aristotle was not telling the scientist how to conduct his research 

by describing a process or methodology of scientific inquiry, but 

He was giving the pedagogue advice on the most efficient and economic 

method of bettering his charges. The theory of demonstration offers 
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a formal account of how an achieved body of knowledge should be 

presented and taught. (p. 85) 

The system characterised in this "formal account" is, according to Barnes, 

nothing but the notion of an axiomatized deductive science. (p. 87) In other 

words, Barnes takes it that Aristotle's motivation for establishing an axiomatic 

system in Posterior Analytics is a desire to formalise the didactic conversa

tion between the teacher and the learner. Barnes says that "the theory of 

demonstrative science is concerned exclusively with the teaching of facts 

already won". (p. 77) Then Barnes concludes his paper as follows; 

The glory of the Posterior Analytics is that it represents the first, and 

for many centuries the only, attempt to characterise and investigate 

the notion of an axiomatized decutive science. (1) •• If the clouds of false 

interpretation, that turn the Posterior Analytics into an essay in scientific 

methodology, are dissipated, then the sun may shine out again. (p. 87) 

This movement, which takes demonstration as a method of teaching or 

imparting knowledge on the basis of an axiomatized deductive system is called 

"a new orthodoxy" by Burnyeat. ([1] p. 116) Before we examine the claim 

that a theory of an axiomatized deductive science and a method of scientific 

discovery are incompatible and that the latter should not be read into 

Posterior Analytics, I would like to present and examine Burnyeat's view 

on the relation between the pedagogical aspect of Aristotle's account and 

the process ofaxiomatization. 

Although Burnyeat is more cautious and pays more attention to other 

features of Aristotle's theory of the axiomatized deductive science than Barnes, 

he regards himself as belonging to the "new orthodoxy" as well as presenting 

"a- caveat or a corrective" to Barnes' proposal. (pp. 115-116) Burnyeat 

understands that the pedagogical contexts in Posterior Analytics are not 

those in which "a teacher [imparts] new knowledge to virgin minds" (p. 

118), but are more akin to "an advanced university course in mathematics 

or biology .... " wherein "the scientist aims to display and share his principle 

understanding of the field." (p. 118) 

One of Burnyeat's main claims in his paper is that "episteme is to be 

translated as "understanding" rather than "(scientific) knowledge". His main 

argument for this claim is as follows. (pp. 101-102, p. 127) Aristotle knows 

that the requirement that demonstration should proceed from primary princi-
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pies is not a requirement of justification or evidence, but of scientific explana

tion. Concepts such as justification, certainty and evidence which are absent 

in Posterior Analytics are central to the theory of knowledge. Hence 

Aristotle's episteme is not knowledge as knowledge is normally conceived 

of in philosophy. Whereas explanation and understanding go together in 

a way that explanation and knowledge do not. This is because understanding 

depends on explanation. And what gets explained in the science which 

produces that understanding are general regularities and connections: lawlike 

regularities in the modern jargon, necessary connections in Aristotle's. (p. 

109) In other words, the generality which is produced by explanation does 

not fit in with knowledge, especially not perceptual knowledge. (p. 114) 

On the basis of his account of understanding, Burnyeat observes that 

a distinction between knowledge and understanding can be "helpful" in 

making clear the pedagogical interpretation of Posterior Analytics. Aris

totle's lack of concern with evidence, certainty and justification, concepts 

which are central to the present-day theory of knowledge, encourages him 

to interpret Aristotle's theory of demonstration as a theory of explanation. 

Hence the theory of demonstration should be taken as a theory of explana

tion which is essential to teaching in order to impart understanding to 

students. Burnyeat sees the link between teaching and understanding as 

such that teaching can take place at one stage higher than the mere im

parting of knowledge. He says "teaching may also be designed to impart 

understanding of knowledge which the pupils already have, or a deeper 

understanding of a science which they already have some acquaintance with 

but in an unsystematic way." (p. 118) Then axiomatization will playa key 

role in teaching, as Burnyeat argues, "to the extent that we believe that 

full understanding requires axiomatization, to that extent we shall propose 

demonstration as the means to convey understanding. If we agree with 

Aristotle about the benefits ofaxiomatization, our pedagogy will follow suit." 

(pp. 125-126) 

Burnyeat's views can be summed up as follows. Although he differs 

from Barnes in supposing that Aristotle is concerned with a higher level of 

education than Barnes, so that it involves imparting not knowledge but a 

deeper understanding of the subject to students who may have some disor

ganized knowledge, Burnyeat agrees with Barnes that Aristotle's axiomati

zation of the demonstrative theory is motivated by his pedagogical concerns. 

If that motivation is not an "exclusive" motivation for axiomatization as 
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Barnes contends, it seems to be at least clear that axiomatization and pedagogy 

are regarded by Burnyeat as inseparably related to each other: the more 

axiomatization, the more pedagogy. In what follows, I would like to consider 

firstly whether f.rrwdWJ should be translated as "understanding" rather than 

"(scientific) knowledge". Then I would like to consider the posItion of the 

new orthodoxy which advocates demonstration as a method of teaching in 

Aristotle's overall project of constructing the demonstrative theory. 

I will contend for several reasons that we should not translate f.ma7:/;p.r; 

and its cognates as "understanding" ("understand") but retain the traditional 

rendering "(scientific) knowledge" ("know."). As a preliminary, I would like 

to establish that some Greek words are employed by Aristotle to mean 

"understanding". It has traditionally been thought that Aristotle uses the 

word t;uJ)uJ)Qt (or occasionally p.OIJ)(}aJ)ctJ)) to signify "understand". The word 

t;uJ)icJ)OIt is, in some contexts, employed to express the understanding of the 

meaning of a term or sentence. For instance, "if what is said (7:0 pr;(}eJ)) 

is not clear, he ought not to hesitate to say that he does not to understand 

(p.Y; aUJ)ceJ)Qt) it". (Top. en 160a22-24, ct. 71a13, 71b32, 76b37, 160a18ff) 

This use seems to be equivalent to a contemporary English use of the word 

"understanding". We say something like "I understand what you mean, 

though I do not know whether it is the case". In this context we do usually 

employ the word "understand" in place of "know". In some other contexts, 

it is counted as "an intellectual virtue" as in "man of understanding" (auJ)c7:6,) 

along with philosophical wisdom and practical wisdom. Unlike practical 

wisdom, understanding does not command, but only makes judgements con

cerning the subjects of questioning and deliberation. (Nic. Ethic. Z11 1142b 

34-43a10) This use is also another of our uses of "understanding". This 

shows that it is at least not the case that Aristotle does not possess a 

word which more or less corresponds to the contemporary English usage 

of the word "understanding". So what Burnyeat wants is to enlarge the 

application of the word "understanding" in order to cover not only t;wuJ)Qt 

(avJ)cat,) but also f.ma7:~f1.7}' 

In some other passages, however, Aristotle describes one sort of "learn-' 

ing" as "understanding by the use of f.rrw7:f;p.r; (knowledge)" (7:0 t;vJ)ceJ)at 

XpcfJp.cJ)oJ) 7:iJ f.man7p.vY'. (Soph. E1. 4 165b33, cf. Met. H2 1043a14) This 

seems to be exactly what happens in the teaching - learning situation. The 

pupil understands what the teacher explains by using his knowledge. This 

use of t;uJ)icJ)Qt clearly shows that although Aristotle regards understanding 
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and knowledge as quite closely related mental states, he does not identify 

i;l)J)is))at and ~7Cun:a(]Oat. So far I have confined my discussion to Aristotle's 

terminology in relation to understanding. Now I would like to raise some 

arguments against Burnyeat's translation. 

Burnyeat is in a sense right in claiming that Posterior Analytics lacks 

some essential elements of a theory of knowledge such as evidence, certainty 

and justification. Aristotle does not bother to cite perceptual evidence or 

justification as particular instantiations of a general regularity from our own 

perspective. This is because, as we have seen before, Aristotle proposes his 

Demonstrative Theory from the natural perspective. Nevertheless, we can 

say that Aristotle's enterprise in constructing his Demonstrative Theory is 

an attempt to characterise a type of epistemological evidence, justification 

and certainty applicable to demonstrative knowledge of a conclusion of a 

sequence of demonstration(s). 

When Aristotle presents two conditions on having ~1U(]dIPr;: grasping 

(i) the cause of a thing/event X and (ii) the necessity of X, he stays at the 

level of subjective judgement, in that he employs a doxastic term namely 

"oi6psOa" (we think). (71b9, 11, 14 cf. 76a28, 85b28, 94a20) That is, while 

he takes it for granted, on the one hand, that his proposal concerning the 

definitory content of ~1U(]r:f;pr; is generally accepted, he confirms, on the 

other hand, that the objective methods of grasping ~7C((]7:f?{Jr; are as yet to be 

specified. Then he contrasts two kinds of mental state of people who claim 

to have ~7C((]dIPr; in claiming that for both those who do not know or 

understand ({J~ ~1U(]7:a{JS))oc) and those who do know (or understand [according 

to the new orthodoxy] (~7C((]7:apS))OI), the former think that they are them

selves in such a state, and those who do know (or understand) (~7CC(]7:apS))oc) 

actually are. (71b13-15) Aristotle takes demonstration as having the func

tion of making such a subjective judgement or doxa irrelevant, by saying 

that "To know. (or understand) (7:0 ~7CW7:a(]Oat) that of which there is a 

demonstration non-incidentally is to have a demonstration." (71b28-29, cf. 
73a23, 90b21-22) Hence his demonstrative theory can be said to be his 

proposal of a method or an objective criterion of grasping ~7Cwd{Jr;. I have 

made clear that the conclusions of a sequence of demonstrations up to the 

ultimate principle of a science so as to grasp a conclusion are required in 

order to confirm the necessity of the conclusion. The ultimate principles 

are supposed to be better known and more convincing than their theorems. 

In other words, nobody is sure whether he grasps ~7CC(]r:f;pr; simpliciter or 
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not, no matter how well he is subjectively convinced of the necessity of 

a relevant issue, until he fits it into the full structure of a science. If this 

is the case, we can draw several conclusions regarding the present issue 

from this claim about the structure of Demonstrative Science. 

Firstly; Aristotle constructs his Demonstrative Science in order to justify 

a belief in the necessity of a conclusion or give the final ground of its 

certainty. And the sequence of demonstrations itself offers objective evidence 

for its necessity. In this sense, Aristotle does offer concepts of evidence, 

justification and certainty which are allegedly central to the theory of knowl

edge from the natural perspective. Hence the Aristotelian Demonstrative 

Theory is a theory of knowledge from Aristotle's point of view. Aristotle's 

awareness of his motivations in constructing his Demonstrative Theory implies 

that it is not the case that he neglects these concepts or that he cannot 

characterise these concepts from our own perspective as well, given that the 

natural perspective and our own perspective are not contradictory or incom

patible, but rather complementary. (71b34ff).(2) Aristotle says "These per

spectives are opposite to each other." in the sense that both are as it were 

the same road which is seen from up and down. (72a5) 

Secondly, the pedagogical aspect of demonstration is no more than the 

pragmatic aspect of Aristotle's Demonstrative Theory. Aristotle constructs 

his Demonstrative Theory with various concerns in mind, including the theo

retical project of constructing an axiomatic theory, the practical project of 

establishing a theory of inquiry in which demonstration is employed as a 

tool of scientific investigation, which I will discuss in Part II, and the prag

matic project of constructing an economical and effective system of pedagogi

cal instruction. When Aristotle introduces 8rrirJu:wOat arrAwS' with its condi

tions in A2, he does not presuppose the situation of the teacher and learner, 

so that he can explain how 8rrUJ7:arJOat arrAwS' comes about, when the teacher 

imparts it to his pupil. Rather he imagines a general epistemological situa

tion, in which one might claim to possess 8rrirJ7:arJOat arrAwS'. The fact that 

Aristotle does not confine Demonstrative Theory to the pedagogical aspect 

is confirmed in the context where episteme .~impliciter is introduced in A2. 

There Aristotle distinguishes a mental state in which someone, regardless of 

who he is, thinks he has 8rrW7:7;f./:1} but does not, from the one in which 

someone thinks he has 8rrlrJ7:7;f./:r; and actually does. If Aristotle is. just 

interested in how the teacher presents 8rrtrJri?f./:1} which has already been 

somehow acquired by the pupil, he would not be concerned with the contrast 
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between such mental states. In fact Aristotle introduces E7d(rraa8ac c:brAws
as an antidote to the sophistical or incidentl way of grasping E7!'Wr:il/.17J which 

has been put forward by contemporary epistemologists, for instance, as a 

solution to Meno's paradox which is a matter of epistemology rather than 

understanding. (71b9-10, 71a17-71b8) In constructing his Demonstrative 

Theory, Aristotle has some background questions in mind which are raised 

as objections to sophistical knowledge. \iVhen Aristotle contrasts unqualified 

knowledge with knowledge obtained incidentally in the sophistic fashion, the 

contrast centres on the issue of necessity. What distinguishes a man who 

thinks he knows but does not from the man who really knows? What 

makes it true that one knows the necessity of the case? In other words, 

his presentation of Demonstrative Theory was motivated by a desire to sort 

out what distinguishes unqualified knowledge from sophistical knowledge. 

That epistemological motivation was no doubt inherited from Plato. (d. 
71a29) This suggests that Aristotle takes up the issue of E7!'Car:rW.7J primarily 

in the context of the traditional epistemological questions how we grasp 

Encar:ijp7J and what is a criterion of grasping enwr:ijp7J rather than in the 

context of imparting Encar:ijp7J as "understanding". 

Thirdly, I agree with the proponents of new orthodoxy that the theory 

of demonstration is regarded as the theory of explanation, and that explana

tion fits in well with understanding rather than with knowledge. But it 

does not follow from this that explanation never produces knowledge. Insofar 

as the object of E7!'Wr:ijP7J is not a sentence but a thing/event in the world, 

no matter how one attains E7!'Wr:ijP7J, through explanation or perceptiOn, a 

subject who is entitled to claim that he has grasped E7!'Wr:ijP7J, must, as it 

were, have contacted reality through his own intellectual capacities. I do 

not see in this situation why we cannot say that he knows. it. Insofar as 

reality is concerned, grasping reality is better expressed by "knowledge" than 

by "understanding". For these reasons, I claim that i; Encar:ijp7J should be 

translated as "(scientific) knowledge". 

I take it that Aristotle uses the words "inquiry" ((7Jr:ijacs-) which is a main 

topic of Part II and "learning" (pa8ijacs-) as convertible, insofar as both 

are concerned with the attempt to grasp episteme, though he seems to have 

a tendency to use "learning" in the case of mathematical studies due to its 

Platonic tradition. (d. 71b6, 71a21. De Memoria 2 451b8) Aristotle regards 

the word "learning" as ambiguous. He says "it signifies both 'to understand 

(gUlicelJ£tC) by the use of knowledge', and also 'to grasp knowledge (Encar:ijp7J)''' 
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(Soph. El. 4 165b33-34) Nothing prevents us from taking inquiry to belong 

to the second category of learning, insofar as the inquirer aims to grasp 

knowledge through his efforts, whether he has a teacher or not. Aristotle 

in fact contrasts teaching with both learning and inquiry. (Met. Z17 1041b9-

11, 71a1, d. Met. A9 992b24-25) And both the learner and the inquirer 

as well as the teacher proceed in their research by employing demonstration 

and induction. (81a39-40, 91b34-35, 100b3-4) The difference between the 

way in which one acquires knowledge and the way in which one should 

present that knowledge is just a matter of the difference between the road 

up and the road down, just as the road from Athens to Thebes and the 

road from Thebes to Athens are the same. After all the learner or the 

inquirer who acquires knowledge can become a teacher. (d. Phys. r3 
202b10-16) Hence, when Aristotle lays down the structure of Demonstra

tive Science, he does not distinguish the method used by the learner and 

the inquirer in conducting their investigation through demonstration from 

the method of presenting an achieved body of knowledge through demon

stration. 

Now I would like to conclude Part I, by assessing the new orthodoxy 

which construes the theory of demonstration exclusively or mainly as the 

form of an axiomatized deductive system as a method of teaching or pres

entation of an achieved body of knowledge. Should the Aristotelian Demon

strative Theory be regarded as a formalized didactic exchange? Is it con

cerned only with giving pedagogical advice on how an achieved body of 

knowledge may be presented and taught? Is it nothing to do with an 

account of how an inquirer carries on a scientific investigation? (Barnes, 

[2] pp. 82-85 A. Edel, p. 205) This seems to be an excessively narrow 

interpretation of the nature and function of Aristotle's project. Although 

one cannot deny the pedagogical aspect of the Demonstrative Theory, it 

seems to be no more than a single aspect or one consequence of Aristotle's 

attempt to construct a theory of Demonstrative Science. I take it that this 

aspect of demonstration is just its pragmatic aspect. 

I have been arguing that we should sort out Aristotle's enterprise in 

Posterior Analytics into its theoretical, practical and pragmatic aspects, 

according to his various goals. I contend that Aristotle is quite aware of the 

theoretical significance of his axiomatization of Demonstrative Theory, inde

pendently of its pragmatic significance. Aristotle presents the model of 

Demonstrative Science which is common to any particular science, in a 

-108-



Aristotle on Explanation: Part I 

purely general, abstract way. By putting general constraints on what the 

structure of any science should be, Aristotle presents the axiomatized deduc

tive system as the model of Demonstrative Science. If this is the case, we 

should discuss his theory of demonstration as far as possible in abstract 

terms, independent of its pragmatic aspect. In fact, "explanation" can be 

seen in both its theoretical and pragmatic aspects. In the pragmatic context, 

the verb "explain" is a triadic predicate, that is, "Someone explains something 

to somebody". On the other hand, in the context of theoretical interest 

such as metamathematics, a theorist considers the sentences of the proof as 

an abstract structure of explanation only from the viewpoint of whether 

they are a correct deduction from axioms and theorems, while abstracting it 

from the question of the effects of proofs on audiences. (3) I will discuss the 

practical aspect of Explanation in Part II. 

Notes. 

(1). Barnes understands the axiomatizationas follows: "The sciences are 

to be axiomatized: that is to say, the body of truth that each defines is to 

be exhibited as a sequence of theorems inferred from a few basic postulates 

or axioms. And the axiomatization is to be formalized: that is to say, its 
sentences are to be formulated within a well-defined language, and its argu

ments are to proceed according to a precisely and explicitly specified set of 
logical rules." (Introduction xi) 

(2). Burnyeat is aware of this sort of criticism. (p. 127) But still he 

sticks to the allegedly contemporary theory of knowledge. He says "There 

is a sense, I think, in which this objection is correct, but it is not a sense 

that would normally interest philosophers who analyse knowledge as justified 

true belief." (p. 127) I take it that he adheres to, according to Aristotle's 

terminology, "our own perspective". Here I have to repeat that this per

spective is not incompatible with the natural perspective which is mainly 

employed in Posterior Analytics, so that there is a room for Aristotle to 

discuss knowledge as justified true belief from our own perspective. 

(3). This task can be compared to what C. G. Hempel tried to do in his 
theory of explanation, as a reaction against some philosophers such as M. 

Scriven who stresses only the contextual and pragmatic aspects of explana

tion, such as the removal of puzzlement. Hempel concentrates on a concept 

of explanation which is defined in terms of its logical form, and on a con

cept of correct explanation which depends also on the truth of its premises. 

That is, Hempel tries to give an account of explanation in terms of syntax 

and semantics. (C. G. Hempel, Chapter 12, M. Scriven, pp. 170-230, d. J. J. 
C. Smart pp. 56 fl.) 
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(This is Part I of my D. Phil. thesis submitted to Oxford University in 
Michaelmas Term 1989 with some alterations. Part II will be followed.) 

-110-


