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ALL instruction given or received by way of argument proceeds from
pre-exi stent know edge. This becones evident upon a survey of al
t he species of such instruction. The mathematical sciences and al
ot her specul ative disciplines are acquired in this way, and so are the
two forms of dialectical reasoning, syllogistic and inductive; for
each of these latter make use of old know edge to inpart new, the
syl |l ogi sm assumi ng an audi ence that accepts its prem sses, induction
exhibiting the universal as inmplicit in the clearly known
particul ar. Again, the persuasion exerted by rhetorical argunents is
in principle the same, since they use either exanple, a kind of
i nduction, or enthymene, a form of syllogism

The pre-exi stent know edge required is of two kinds. In sone cases
adm ssion of the fact nust be assumed, in others conprehension of
t he neani ng of the termused, and sometines both assunptions are
essential. Thus, we assume that every predicate can be either truly
affirmed or truly denied of any subject, and that 'triangle' neans
so and so; as regards 'unit' we have to nake the doubl e assunption
of the neaning of the word and the existence of the thing. The
reason is that these several objects are not equally obvious to us.
Recognition of a truth nmay in some cases contain as factors both
previ ous know edge and al so knowl edge acquired sinultaneously with
that recognition-know edge, this latter, of the particulars actually
falling under the universal and therein already virtually known. For
exanpl e, the student knew beforehand that the angles of every triangle
are equal to two right angles; but it was only at the actual noment at
whi ch he was being led on to recognize this as true in the instance
before himthat he canme to know 'this figure inscribed in the
semcircle' to be a triangle. For some things (viz. the singulars
finally reached which are not predicable of anything el se as
subject) are only learnt in this way, i.e. there is here no
recognition through a mddle of a minor termas subject to a mgjor
Before he was led on to recognition or before he actually drew a
concl usi on, we shoul d perhaps say that in a manner he knew, in a
manner not.

If he did not in an unqualified sense of the term know the existence
of this triangle, how could he know wi thout qualification that its
angl es were equal to two right angles? No: clearly he knows not
wi thout qualification but only in the sense that he knows universally.
If this distinction is not drawn, we are faced with the dilenma in the
Meno: either a man will |earn nothing or what he already knows; for we
cannot accept the solution which sone people offer. A man is asked,
"Do you, or do you not, know that every pair is even? He says he does
know it. The questioner then produces a particular pair, of the
exi stence, and so a fortiori of the evenness, of which he was unaware.
The sol ution which some people offer is to assert that they do not
know t hat every pair is even, but only that everything which they know
to be a pair is even: yet what they know to be even is that of which
t hey have denpnstrated evenness, i.e. what they nade the subject of
their premiss, viz. not nerely every triangle or nunber which they
know to be such, but any and every nunber or triangle wthout
reservation. For no prem ss is ever couched in the form'every
nunber which you know to be such', or 'every rectilinear figure
whi ch you know to be such': the predicate is always construed as
applicable to any and every instance of the thing. On the other
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hand, | imagine there is nothing to prevent a man in one sense know ng
what he is learning, in another not knowing it. The strange thing
woul d be, not if in some sense he knew what he was | earning, but if he
were to know it in that precise sense and manner in which he was
learning it.

2

W suppose ourselves to possess unqualified scientific know edge
of a thing, as opposed to knowing it in the accidental way in which
t he sophi st knows, when we think that we know t he cause on which the
fact depends, as the cause of that fact and of no other, and, further
that the fact could not be other than it is. Now that scientific
knowi ng is sonething of this sort is evident-w tness both those who
falsely claimit and those who actually possess it, since the fornmer
nerely imagi ne thenselves to be, while the latter are also actually,
in the condition described. Consequently the proper object of
unqual i fied scientific know edge i s sonethi ng which cannot be ot her
than it is.

There may be anot her manner of knowing as well-that will be
di scussed later. What | now assert is that at all events we do know by
denonstrati on. By denonstration | mean a syllogi sm productive of
scientific know edge, a syllogism that is, the grasp of which is eo
i pso such know edge. Assuming then that nmy thesis as to the nature
of scientific knowing is correct, the prenisses of denonstrated
know edge nust be true, primary, inmredi ate, better known than and
prior to the conclusion, which is further related to themas effect to
cause. Unl ess these conditions are satisfied, the basic truths wll
not be 'appropriate' to the conclusion. Syllogismthere may indeed
be wi thout these conditions, but such syllogism not being
productive of scientific know edge, will not be dempnstration. The
prem sses nust be true: for that which is non-existent cannot be
known-we cannot know, e.g. that the diagonal of a square is
commensurate with its side. The prem sses nust be primary and
i ndemonstrabl e; otherwise they will require denmonstration in order
to be known, since to have know edge, if it be not accidenta
know edge, of things which are denonstrable, means precisely to have a
denonstrati on of them The prem sses nmust be the causes of the
concl usi on, better known than it, and prior to it; its causes, since
we possess scientific know edge of a thing only when we know its
cause; prior, in order to be causes; antecedently known, this
ant ecedent know edge bei ng not our mere understandi ng of the
nmeani ng, but know edge of the fact as well. Now 'prior' and 'better
known' are anmbiguous terms, for there is a difference between what
is prior and better known in the order of being and what is prior
and better known to man. | nmean that objects nearer to sense are prior
and better known to nman; objects wi thout qualification prior and
better known are those further from sense. Now the npst universa
causes are furthest from sense and particul ar causes are nearest to
sense, and they are thus exactly opposed to one another. In saying
that the prem sses of denonstrated know edge nust be primary, | nean
that they nmust be the 'appropriate' basic truths, for | identify
primary prem ss and basic truth. A 'basic truth' in a denmonstration is
an imredi ate proposition. An inmredi ate proposition is one which has no
ot her proposition prior toit. A proposition is either part of an
enunciation, i.e. it predicates a single attribute of a single
subject. If a proposition is dialectical, it assumes either part
indifferently; if it is denpnstrative, it |ays down one part to the
definite exclusion of the other because that part is true. The term
"enunci ation' denotes either part of a contradiction indifferently.
A contradiction is an opposition which of its own nature excludes a
m ddl e. The part of a contradiction which conjoins a predicate with
a subject is an affirmation; the part disjoining themis a negation.
call an imredi ate basic truth of syllogisma 'thesis' when, though



it is not susceptible of proof by the teacher, yet ignorance of it
does not constitute a total bar to progress on the part of the
pupil: one which the pupil must know if he is to | earn anything
whatever is an axiom | call it an axi om because there are such truths
and we give themthe nane of axions par excellence. If a thesis
assunes one part or the other of an enunciation, i.e. asserts either
t he exi stence or the non-existence of a subject, it is a hypothesis;
if it does not so assert, it is a definition. Definition is a 'thesis
or a 'laying sonething down', since the arithmetician lays it down
that to be a unit is to be quantitatively indivisible; but it is not a
hypot hesis, for to define what a unit is is not the sane as to
affirmits existence.

Now since the required ground of our know edge-i.e. of our
conviction-of a fact is the possession of such a syllogismas we
call denonstration, and the ground of the syllogismis the facts
constituting its prem sses, we must not only know the primary
prem sses-sonme if not all of them beforehand, but know t hem better
than the conclusion: for the cause of an attribute's inherence in a
subj ect always itself inheres in the subject nmore firmy than that
attribute; e.g. the cause of our loving anything is dearer to us
than the object of our love. So since the primary prem sses are the
cause of our know edge-i.e. of our conviction-it follows that we
know them better-that is, are nore convinced of themthan their
consequences, precisely because of our know edge of the latter is
the effect of our know edge of the prem sses. Now a man cannot believe
in anything more than in the things he knows, unless he has either
actual know edge of it or sonething better than actual know edge.
But we are faced with this paradox if a student whose belief rests
on demonstration has not prior know edge; a man nmust believe in
sone, if not in all, of the basic truths nore than in the
concl usi on. Mreover, if a man sets out to acquire the scientific
know edge that comes through denonstration, he nust not only have a
better know edge of the basic truths and a firmer conviction of them
than of the connexion which is being denonstrated: nore than this,
not hi ng must be nore certain or better known to himthan these basic
truths in their character as contradicting the fundamental premn sses
which | ead to the opposed and erroneous concl usion. For indeed the
convi ction of pure science rmust be unshakabl e.

3

Sone hold that, owing to the necessity of knowi ng the primary
prem sses, there is no scientific know edge. Ot hers think there is,
but that all truths are denonstrable. Neither doctrine is either
true or a necessary deduction fromthe prem sses. The first school
assum ng that there is no way of know ng other than by
denonstration, maintain that an infinite regress is involved, on the
ground that if behind the prior stands no primary, we could not know
the posterior through the prior (wherein they are right, for one
cannot traverse an infinite series): if on the other hand-they say-the
series termnates and there are primary prenisses, yet these are
unknowabl e because i ncapabl e of denpbnstration, which according to them
is the only formof know edge. And since thus one cannot know the
primary prem sses, know edge of the conclusions which follow fromthem
is not pure scientific knowl edge nor properly knowi ng at all, but
rests on the nere supposition that the prem sses are true. The ot her
party agree with them as regards knowi ng, holding that it is only
possi bl e by denonstration, but they see no difficulty in holding
that all truths are denpbnstrated, on the ground that denonstration may
be circular and reciprocal

Qur own doctrine is that not all know edge is denonstrative: on
the contrary, know edge of the inmediate prem sses is i ndependent of
denonstration. (The necessity of this is obvious; for since we mnust
know t he prior prem sses fromwhich the denonstration is drawn, and



since the regress nmust end in i mediate truths, those truths nust be
i ndermonstrabl e.) Such, then, is our doctrine, and in addition we

mai ntai n that besides scientific know edge there is its originative
source which enables us to recogni ze the definitions.

Now denpnstrati on nust be based on prem sses prior to and better
known than the conclusion; and the same things cannot simultaneously
be both prior and posterior to one another: so circular
denonstration is clearly not possible in the unqualified sense of
"denonstration', but only possible if 'denpnstration' be extended to
i ncl ude that other method of argunment which rests on a distinction
between truths prior to us and truths wi thout qualification prior
i.e. the method by which induction produces know edge. But if we
accept this extension of its meaning, our definition of unqualified
know edge will prove faulty; for there seemto be two kinds of it.
Per haps, however, the second form of denonstration, that which
proceeds fromtruths better known to us, is not denmponstration in the
unqual i fi ed sense of the term

The advocates of circular denmonstration are not only faced with
the difficulty we have just stated: in addition their theory reduces
to the mere statenent that if a thing exists, then it does exist-an
easy way of proving anything. That this is so can be clearly shown
by taking three terms, for to constitute the circle it nmakes no
di fference whether many terms or few or even only two are taken
Thus by direct proof, if Ais, B nust be; if Bis, C nust be;
therefore if Ais, Cnmust be. Since then-by the circular proof-if A
is, Brmst be, and if Bis, A must be, A my be substituted for C
above. Then '"if Bis, Amnust be'="if Bis, Cnust be', which above
gave the conclusion 'if Ais, Cmust be': but C and A have been
identified. Consequently the uphol ders of circular denonstration are
in the position of saying that if Ais, A must be-a sinple way of
provi ng anythi ng. Mreover, even such circul ar denonstration is
i mpossi bl e except in the case of attributes that inply one anot her
viz. 'peculiar' properties.

Now, it has been shown that the positing of one thing-be it one
termor one prem ss-never involves a necessary consequent: two
prem sses constitute the first and smallest foundation for draw ng a
conclusion at all and therefore a fortiori for the denonstrative
syl l ogi smof science. If, then, Ais inplied in B and C, and B and C
are reciprocally inmplied in one another and in A it is possible, as
has been shown in ny witings on the syllogism to prove all the
assunptions on which the original conclusion rested, by circular
denonstration in the first figure. But it has al so been shown that
in the other figures either no conclusion is possible, or at |east
none whi ch proves both the original prenm sses. Propositions the
terms of which are not convertible cannot be circularly denonstrated
at all, and since convertible terns occur rarely in actua
denonstrations, it is clearly frivolous and inpossible to say that
denonstration is reciprocal and that therefore everything can be
denonstr at ed.

4

Since the object of pure scientific know edge cannot be other than
it is, the truth obtained by denobnstrative know edge will be
necessary. And since denonstrative know edge is only present when we
have a denonstration, it follows that denonstration is an inference
from necessary prem sses. So we must consider what are the prem sses
of dempnstration-i.e. what is their character: and as a prelimnary,
| et us define what we mean by an attribute '"true in every instance
of its subject', an 'essential' attribute, and a 'commensurate and
universal' attribute. | call "true in every instance' what is truly
predi cabl e of all instances-not of one to the exclusion of
others-and at all tines, not at this or that time only; e.g. if anim
is truly predicable of every instance of man, then if it be true to



say 'this is a man', '"this is an animal' is also true, and if the

one be true now the other is true now. A corresponding account hol ds
if point is in every instance predicable as contained in |ine. There
is evidence for this in the fact that the objection we raise against a
proposition put to us as true in every instance is either an

i nstance in which, or an occasion on which, it is not true.

Essential attributes are (1) such as belong to their subject as
elements in its essential nature (e.g. line thus belongs to

triangle, point to line; for the very being or 'substance' of triangle
and line is conmposed of these el enents, which are contained in the
fornmul ae defining triangle and line): (2) such that, while they bel ong
to certain subjects, the subjects to which they bel ong are contai ned
in the attribute's own defining formula. Thus strai ght and curved
belong to line, odd and even, prinme and conmpound, square and obl ong,
to nunber; and al so the fornula defining any one of these attributes
contains its subject-e.g. line or nunber as the case may be.

Extending this classification to all other attributes, | distinguish
t hose that answer the above description as bel onging essentially to
their respective subjects; whereas attributes related in neither of
these two ways to their subjects | call accidents or 'coincidents';
e.g. musical or white is a 'coincident' of aninal

Further (a) that is essential which is not predicated of a subject
other than itself: e.g. "the walking [thing]' walks and is white in
virtue of being sonething el se besides; whereas substance, in the
sense of whatever signifies a "this somewhat', is not what it is in
virtue of being sonmething el se besides. Things, then, not predicated
of a subject | call essential; things predicated of a subject | cal
accidental or 'coincidental’.

In anot her sense again (b) a thing consequentially connected with
anything is essential; one not so connected is 'coincidental'. An
exanple of the latter is '"Wile he was walking it lightened : the
[ightning was not due to his walking; it was, we should say, a
coi ncidence. If, on the other hand, there is a consequentia
connexion, the predication is essential; e.g. if a beast dies when its
throat is being cut, then its death is also essentially connected with
the cutting, because the cutting was the cause of death, not death a
"coincident' of the cutting.

So far then as concerns the sphere of connexions scientifically
known in the unqualified sense of that term all attributes which
(within that sphere) are essential either in the sense that their
subj ects are contained in them or in the sense that they are
contained in their subjects, are necessary as well as
consequentially connected with their subjects. For it is inpossible
for themnot to inhere in their subjects either sinply or in the
qualified sense that one or other of a pair of opposites must inhere
in the subject; e.g. in line nmust be either straightness or curvature,
i n nunber either oddness or evenness. For within a single identica
genus the contrary of a given attribute is either its privative or its
contradictory; e.g. within nunmber what is not odd is even, inasmuch as
within this sphere even is a necessary consequent of not-odd. So,
since any given predicate nmust be either affirnmed or denied of any
subj ect, essential attributes nmust inhere in their subjects of
necessity.

Thus, then, we have established the distinction between the
attribute which is "true in every instance' and the 'essential'’
attribute.

| term' comensurately universal' an attribute which belongs to
every instance of its subject, and to every instance essentially and
as such; fromwhich it clearly follows that all comensurate
uni versal s i nhere necessarily in their subjects. The essentia
attribute, and the attribute that belongs to its subject as such
are identical. E. g. point and straight belong to Iine essentially, for
they belong to line as such; and triangle as such has two right
angles, for it is essentially equal to two right angles.



An attribute bel ongs comensurately and universally to a subject
when it can be shown to belong to any random i nstance of that
subj ect and when the subject is the first thing to which it can be
shown to bel ong. Thus, e.g. (1) the equality of its angles to two
right angles is not a comrensurately universal attribute of figure.
For though it is possible to showthat a figure has its angles equa
to two right angles, this attribute cannot be denonstrated of any
figure selected at haphazard, nor in denonstrating does one take a
figure at randoma square is a figure but its angles are not equa
to two right angles. On the other hand, any isosceles triangle has its
angl es equal to two right angles, yet isosceles triangle is not the
primary subject of this attribute but triangle is prior. So whatever
can be shown to have its angles equal to two right angles, or to
possess any other attribute, in any randominstance of itself and
primarily-that is the first subject to which the predicate in question
bel ongs conmensurately and universally, and the denmonstration, in
the essential sense, of any predicate is the proof of it as
bel onging to this first subject conmensurately and universally:
while the proof of it as belonging to the other subjects to which it
attaches is denonstration only in a secondary and unessential sense.
Nor again (2) is equality to two right angles a comrensurately
uni versal attribute of isosceles; it is of w der application

5

We nust not fail to observe that we often fall into error because
our conclusion is not in fact primary and comrensurately universa
in the sense in which we think we prove it so. W make this nistake
(1) when the subject is an individual or individuals above which there
is no universal to be found: (2) when the subjects belong to different
species and there is a higher universal, but it has no name: (3)
when the subject which the denonstrator takes as a whole is really

only a part of a larger whole; for then the denonstration will be true
of the individual instances within the part and will hold in every
instance of it, yet the denpbnstration will not be true of this subject

primarily and comrensurately and universally. \Wen a denpnstration

is true of a subject primarily and comrensurately and universally,

that is to be taken to nmean that it is true of a given subject
primarily and as such. Case (3) may be thus exenplified. If a proof
were given that perpendiculars to the same line are parallel, it mght
be supposed that l|ines thus perpendicul ar were the proper subject of

t he denonstration because being parallel is true of every instance

of them But it is not so, for the parallelismdepends not on these
angl es bei ng equal to one another because each is a right angle, but
simply on their being equal to one another. An exanple of (1) would be
as follows: if isosceles were the only triangle, it would be thought
to have its angles equal to two right angles qua isosceles. An

i nstance of (2) would be the | aw that proportionals alternate.

Al ternation used to be denonstrated separately of nunbers, lines,
solids, and durations, though it could have been proved of themall by
a single denonstration. Because there was no single nane to denote
that in which nunbers, lengths, durations, and solids are identical
and because they differed specifically fromone another, this property
was proved of each of them separately. To-day, however, the proof is
commensurately universal, for they do not possess this attribute qua
lines or qua nunbers, but qua manifesting this generic character which
they are postul ated as possessing universally. Hence, even if one
prove of each kind of triangle that its angles are equal to two

ri ght angles, whether by means of the same or different proofs; still,
as long as one treats separately equilateral, scal ene, and

i soscel es, one does not yet know, except sophistically, that

triangle has its angles equal to two right angles, nor does one yet
know that triangle has this property conmensurately and universally,
even if there is no other species of triangle but these. For one



does not know that triangle as such has this property, nor even that

"all' triangles have it-unless "all' means 'each taken singly': if
"all' means 'as a whole class', then, though there be none in which
one does not recognize this property, one does not know it of 'al
triangles'.

VWhen, then, does our know edge fail of commensurate universality,
and when it is unqualified know edge? If triangle be identical in
essence with equilateral, i.e. with each or all equilaterals, then
clearly we have unqualified know edge: if on the other hand it be not,
and the attribute belongs to equilateral qua triangle; then our
know edge fails of commensurate universality. '"But', it will be asked,
"does this attribute belong to the subject of which it has been
denonstrated qua triangle or qua isoscel es? Wiat is the point at which
the subject. to which it belongs is primary? (i.e. to what subject can
it be denpnstrated as bel ongi ng comrensurately and universally?)
Clearly this point is the first termin which it is found to inhere as
the elimnation of inferior differentiae proceeds. Thus the angl es
of a brazen isosceles triangle are equal to two right angles: but
elimnate brazen and isosceles and the attribute remains. 'But'-you
may say-'elimnate figure or Iimt, and the attribute vani shes.' True,
but figure and limt are not the first differentiae whose
elimnation destroys the attribute. 'Then what is the first? If it is
triangle, it will be in virtue of triangle that the attribute
bel ongs to all the other subjects of which it is predicable, and
triangle is the subject to which it can be denonstrated as bel ongi ng
commensur ately and uni versally.

6

Denonstrative know edge must rest on necessary basic truths; for the
obj ect of scientific know edge cannot be other than it is. Now
attributes attaching essentially to their subjects attach
necessarily to them for essential attributes are either elenents in
the essential nature of their subjects, or contain their subjects as
elements in their own essential nature. (The pairs of opposites
which the latter class includes are necessary because one nenber or
the other necessarily inheres.) It follows fromthis that preni sses of
t he denonstrative syllogi smmust be connexi ons essential in the
sense explained: for all attributes nmust inhere essentially or else be
accidental, and accidental attributes are not necessary to their
subj ect s.

We nust either state the case thus, or else prem se that the
concl usi on of denonstration is necessary and that a denonstrated
concl usi on cannot be other than it is, and then infer that the
concl usi on rmust be devel oped from necessary prem sses. For though
you may reason fromtrue prem sses wthout denpnstrating, yet if
your prem sses are necessary you will assuredly denonstrate-in such
necessity you have at once a distinctive character of denonstration.
That dempnstrati on proceeds from necessary prenisses is also indicated
by the fact that the objection we raise against a professed
denonstration is that a premiss of it is not a necessary truth-whether
we think it altogether devoid of necessity, or at any rate so far as
our opponent's previous argunent goes. This shows how naive it is to
suppose one's basic truths rightly chosen if one starts with a
proposition which is (1) popularly accepted and (2) true, such as
t he sophists' assunption that to know is the same as to possess
know edge. For (1) popul ar acceptance or rejection is no criterion
of a basic truth, which can only be the prinmary | aw of the genus
constituting the subject matter of the denpnstration; and (2) not
all truth is 'appropriate'.

A further proof that the conclusion rmust be the devel opnent of
necessary prenisses is as follows. Were denmonstration is possible,
one who can gi ve no account which includes the cause has no scientific
know edge. 1f, then, we suppose a syllogismin which, though A



necessarily inheres in C, yet B, the mddle termof the denmpnstration
is not necessarily connected with A and C, then the nan who argues

t hus has no reasoned know edge of the conclusion, since this

concl usi on does not owe its necessity to the mddle term for though
the conclusion is necessary, the nmediating link is a contingent

fact. O again, if a man is wthout know edge now, though he stil
retains the steps of the argunent, though there is no change in
hinself or in the fact and no | apse of nenory on his part; then

neit her had he know edge previously. But the mediating |ink, not being
necessary, may have perished in the interval; and if so, though

there be no change in himnor in the fact, and though he will stil
retain the steps of the argunent, yet he has not know edge, and

t heref ore had not know edge before. Even if the Iink has not

actually perished but is liable to perish, this situation is

possi bl e and nmi ght occur. But such a condition cannot be know edge.

VWen the conclusion is necessary, the middle through which it was
proved may yet quite easily be non-necessary. You can in fact infer
t he necessary even from a non-necessary preniss, just as you can infer
the true fromthe not true. On the other hand, when the middle is
necessary the conclusion nmust be necessary; just as true prenisses
al ways give a true conclusion. Thus, if Ais necessarily predicated of
B and B of C, then A is necessarily predicated of C But when the
concl usion is nonnecessary the mddl e cannot be necessary either
Thus: let A be predicated non-necessarily of C but necessarily of B,
and |l et B be a necessary predicate of C, then Atoo will be a
necessary predicate of C, which by hypothesis it is not.

To sum up, then: denobnstrative know edge must be know edge of a
necessary nexus, and therefore nust clearly be obtained through a
necessary mddle term otherwise its possessor will know neither the
cause nor the fact that his conclusion is a necessary connexi on.
Either he will m stake the non-necessary for the necessary and believe
t he necessity of the conclusion without knowing it, or else he wll
not even believe it-in which case he will be equally ignorant, whether
he actually infers the nere fact through mddle terms or the
reasoned fact and fromimredi ate prem sses.

O accidents that are not essential according to our definition of
essential there is no denonstrative know edge; for since an
accident, in the sense in which | here speak of it, may al so not
inhere, it is inpossible to prove its inherence as a necessary
conclusion. A difficulty, however, mght be raised as to why in
dialectic, if the conclusion is not a necessary connexion, such and
such determ nate prem sses should be proposed in order to deal with
such and such determ nate problens. Wuld not the result be the sane
i f one asked any questions whatever and then nmerely stated one's
concl usi on? The solution is that determ nate questions have to be put,
not because the replies to themaffirmfacts which necessitate facts
affirmed by the concl usion, but because these answers are propositions
which if the answerer affirm he nust affirmthe conclusion and affirm
it with truth if they are true.

Since it is just those attributes within every genus which are
essential and possessed by their respective subjects as such that
are necessary it is clear that both the conclusions and the
prem sses of denonstrations which produce scientific know edge are
essential. For accidents are not necessary: and, further, since
acci dents are not necessary one does not necessarily have reasoned
know edge of a conclusion drawn fromthem (this is so even if the
accidental prem sses are invariable but not essential, as in proofs
t hrough signs; for though the conclusion be actually essential, one
will not know it as essential nor know its reason); but to have
reasoned know edge of a conclusion is to know it through its cause. W
may conclude that the mddle nmust be consequentially connected wth
the mnor, and the major with the mddle.

7



It follows that we cannot in denonstrating pass from one genus to
anot her. W cannot, for instance, prove geonetrical truths by
arithmetic. For there are three elenments in denonstration: (1) what is
proved, the conclusion-an attribute inhering essentially in a genus;
(2) the axions, i.e. axions which are preni sses of denonstration
(3) the subject-genus whose attributes, i.e. essential properties, are
reveal ed by the denonstration. The axi ons which are prenisses of
denonstration may be identical in two or nore sciences: but in the
case of two different genera such as arithmetic and geonetry you
cannot apply arithmetical denpnstration to the properties of
magni t udes unl ess the magnitudes in question are nunbers. How in
certain cases transference is possible I will explain |ater

Arithnetical denonstration and the other sciences |ikew se
possess, each of them their own genera; so that if the
denonstration is to pass fromone sphere to another, the genus nust be
ei ther absolutely or to some extent the same. If this is not so,
transference is clearly inpossible, because the extrene and the middle
terms nust be drawn fromthe same genus: otherw se, as predicated,
they will not be essential and will thus be accidents. That is why
it cannot be proved by geonetry that opposites fall under one science,
nor even that the product of two cubes is a cube. Nor can the
t heorem of any one science be denonstrated by neans of anot her
science, unless these theorens are related as subordinate to
superior (e.g. as optical theorens to geonmetry or harnonic theorems to
arithmetic). Geonetry again cannot prove of |ines any property which
they do not possess qua lines, i.e. in virtue of the fundanenta
truths of their peculiar genus: it cannot show, for exanple, that
the straight line is the nost beautiful of lines or the contrary of
the circle; for these qualities do not belong to lines in virtue of
their peculiar genus, but through some property which it shares with
ot her genera.

8

It is also clear that if the prem sses fromwhich the syllogism
proceeds are conmensurately universal, the conclusion of such i.e.
in the unqualified sense-nmust also be eternal. Therefore no
attribute can be denmonstrated nor known by strictly scientific
know edge to inhere in perishable things. The proof can only be
acci dental, because the attribute's connexion with its perishable
subj ect is not conmensurately universal but tenporary and speci al
If such a denonstration is nmade, one preniss nust be perishable and
not comensurately universal (perishable because only if it is
peri shable will the conclusion be perishable; not commensurately
uni versal, because the predicate will be predicable of sone
i nstances of the subject and not of others); so that the concl usion
can only be that a fact is true at the nmonent-not comrensurately and
universally. The same is true of definitions, since a definition is
either a primary preniss or a conclusion of a denonstration, or else
only differs froma denonstration in the order of its termns.
Denonstration and sci ence of nerely frequent occurrences-e.g. of
eclipse as happening to the noon-are, as such, clearly eternal
whereas so far as they are not eternal they are not fully
commensurate. O her subjects too have properties attaching to them
in the same way as eclipse attaches to the noon.
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It is clear that if the conclusion is to show an attribute
i nhering as such, nothing can be denonstrated except fromits
"appropriate' basic truths. Consequently a proof even fromtrue,
i ndermonstrabl e, and i nmedi ate prem sses does not constitute know edge.
Such proofs are like Bryson's nethod of squaring the circle; for



they operate by taking as their m ddl e a conmon character-a character
t herefore, which the subject may share with anot her-and consequently
they apply equally to subjects different in kind. They therefore
af ford knowl edge of an attribute only as inhering accidentally, not as
bel onging to its subject as such: otherw se they would not have been
appl i cabl e to anot her genus.

Qur know edge of any attribute's connexion with a subject is
acci dental unless we know that connexion through the mddle termin
virtue of which it inheres, and as an inference from basic prem sses
essential and 'appropriate' to the subject-unless we know, e.g. the
property of possessing angles equal to two right angles as bel ongi ng
to that subject in which it inheres essentially, and as inferred
from basic prem sses essential and 'appropriate' to that subject: so
that if that mddle termal so belongs essentially to the mnor, the
m ddl e nust belong to the sane kind as the major and mi nor terms.
The only exceptions to this rule are such cases as theorens in
har moni cs which are denonstrable by arithmetic. Such theorens are
proved by the same middle terms as arithnetical properties, but with a
qualification-the fact falls under a separate science (for the subject
genus is separate), but the reasoned fact concerns the superior
science, to which the attributes essentially belong. Thus, even
t hese apparent exceptions show that no attribute is strictly
denonstrabl e except fromits 'appropriate' basic truths, which
however, in the case of these sciences have the requisite identity
of character.

It is no less evident that the peculiar basic truths of each
i nhering attribute are indenonstrable; for basic truths from which
t hey m ght be deduced would be basic truths of all that is, and the
sci ence to which they bel onged woul d possess universal sovereignty.
This is so because he knows better whose know edge is deduced from
hi gher causes, for his knowl edge is fromprior prem sses when it
derives from causes thensel ves uncaused: hence, if he knows better
than others or best of all, his know edge woul d be science in a higher
or the highest degree. But, as things are, denonstration is not
transferable to another genus, with such exceptions as we have
mentioned of the application of geonetrical denonstrations to theorens
in mechanics or optics, or of arithmetical denonstrations to those
of harnoni cs.

It is hard to be sure whether one knows or not; for it is hard to be
sure whet her one's know edge is based on the basic truths
appropriate to each attribute-the differentia of true know edge. W
t hi nk we have scientific know edge if we have reasoned fromtrue and
primary prem sses. But that is not so: the conclusion nust be
honbgeneous with the basic facts of the science.
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| call the basic truths of every genus those clenents in it the
exi stence of which cannot be proved. As regards both these primary
truths and the attributes dependent on themthe neaning of the name is
assuned. The fact of their existence as regards the primary truths
must be assumed; but it has to be proved of the reminder, the
attributes. Thus we assunme the nmeaning alike of unity, straight, and
triangul ar; but while as regards unity and nagni tude we assune al so
the fact of their existence, in the case of the renainder proof is
required.

O the basic truths used in the denopnstrative sciences sone are
peculiar to each science, and some are conmon, but comon only in
t he sense of anal ogous, being of use only in so far as they fal
within the genus constituting the province of the science in question.

Peculiar truths are, e.g. the definitions of |line and straight;
common truths are such as 'take equals fromequal s and equals remain'.
Only so much of these comon truths is required as falls within the
genus in question: for a truth of this kind will have the same force



even if not used generally but applied by the geoneter only to
magni t udes, or by the arithmetician only to numbers. Al so peculiar

to a science are the subjects the existence as well as the neaning

of which it assumes, and the essential attributes of which it

i nvestigates, e.g. in arithmetic units, in geometry points and

lines. Both the existence and the neaning of the subjects are

assuned by these sciences; but of their essential attributes only

the neaning is assuned. For exanple arithmetic assunes the neani ng

of odd and even, square and cube, geonetry that of incommensurable, or
of deflection or verging of lines, whereas the existence of these
attributes is denonstrated by neans of the axions and from previous
concl usi ons as prem sses. Astronony too proceeds in the sanme way.

For indeed every denpnstrative science has three elenents: (1) that
which it posits, the subject genus whose essential attributes it

exam nes; (2) the so-called axi onms, which are primary prenisses of its
denonstration; (3) the attributes, the meaning of which it assumes.

Yet sone sciences may very well pass over sonme of these elements; e.g.
we mght not expressly posit the existence of the genus if its

exi stence were obvious (for instance, the existence of hot and cold is
nore evident than that of nunber); or we mght omt to assune
expressly the meaning of the attributes if it were well understood. In
the way the meani ng of axions, such as 'Take equals from equal s and
equal s remain', is well known and so not expressly assumned.
Nevertheless in the nature of the case the essential elenents of
denonstration are three: the subject, the attributes, and the basic
prem sses.

That whi ch expresses necessary sel f-grounded fact, and which we nust
necessarily believe, is distinct both fromthe hypotheses of a science
and fromillegitimte postulate-l say 'must believe', because al
syllogism and therefore a fortiori denmpnstration, is addressed not to
t he spoken word, but to the discourse within the soul, and though we
can always rai se objections to the spoken word, to the inward
di scourse we cannot al ways object. That which is capabl e of proof
but assuned by the teacher w thout proof is, if the pupil believes and
accepts it, hypothesis, though only in a limted sense hypothesi s-t hat
is, relatively to the pupil; if the pupil has no opinion or a contrary
opi nion on the matter, the same assunption is an illegitimte
postul ate. Therein lies the distinction between hypothesis and
illegitimate postulate: the latter is the contrary of the pupil's
opi ni on, denonstrable, but assuned and used wi t hout denonstration

The definition-viz. those which are not expressed as statenents that
anything is or is not-are not hypotheses: but it is in the prenisses
of a science that its hypotheses are contained. Definitions require
only to be understood, and this is not hypothesis-unless it be
contended that the pupil's hearing is al so an hypothesis required by
t he teacher. Hypotheses, on the contrary, postulate facts on the being
of whi ch depends the being of the fact inferred. Nor are the
geoneter's hypot heses fal se, as some have held, urging that one nust
not enpl oy fal sehood and that the geometer is uttering fal sehood in
stating that the Iine which he draws is a foot long or straight,
when it is actually neither. The truth is that the geometer does not
draw any conclusion fromthe being of the particular line of which
he speaks, but fromwhat his diagranms synbolize. A further distinction
is that all hypotheses and illegitimte postul ates are either
uni versal or particular, whereas a definition is neither
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So denmpnstrati on does not necessarily inmply the being of Forms nor a
One beside a Many, but it does necessarily inmply the possibility of
truly predicating one of many; since without this possibility we
cannot save the universal, and if the universal goes, the mddle
termgoes with. it, and so denonstration becones inpossible. W
concl ude, then, that there nmust be a single identical term



unequi vocal |y predicable of a number of individuals.
The law that it is inmpossible to affirmand deny sinultaneously
the sane predicate of the same subject is not expressly posited by any
denonstrati on except when the conclusion also has to be expressed in
that form in which case the proof lays down as its major prem ss that
the major is truly affirnmed of the mddle but falsely denied. It makes
no di fference, however, if we add to the mddle, or again to the m nor
term the correspondi ng negative. For grant a minor termof which it
is true to predicate man-even if it be also true to predicate
not-man of it--still grant sinply that nman is ani mal and not
not - ani mal, and the conclusion follows: for it will still be true to
say that Callias--even if it be also true to say that
not-Callias--is animal and not not-animal. The reason is that the
major termis predicable not only of the m ddle, but of something
other than the niddle as well, being of wi der application; so that the
conclusion is not affected even if the mddle is extended to cover the
original mddle termand also what is not the original mddle term
The | aw that every predicate can be either truly affirmed or truly
deni ed of every subject is posited by such denonstration as uses
reducti o ad inpossibile, and then not always universally, but so far
as it is requisite; within the limts, that is, of the genus-the
genus, | nean (as | have already explained), to which the man of
sci ence applies his denpnstrations. In virtue of the comobn el enents
of denonstration-lI nean the comon axi ons which are used as
prem sses of denobnstration, not the subjects nor the attributes
denonstrated as belonging to themall the sciences have comunion with
one anot her, and in communion with themall is dialectic and any
sci ence which mght attenpt a universal proof of axions such as the
| aw of excluded middle, the |aw that the subtraction of equals from
equal s | eaves equal remainders, or other axions of the sane kind.
Di al ectic has no definite sphere of this kind, not being confined to a
single genus. Gtherwise its method woul d not be interrogative; for the
interrogative method is barred to the denmonstrator, who cannot use the
opposite facts to prove the sane nexus. This was shown in nmy work on
the syll ogi sm
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If a syllogistic question is equivalent to a proposition enbodying
one of the two sides of a contradiction, and if each science has its
pecul i ar propositions fromwhich its peculiar conclusion is devel oped,
then there is such a thing as a distinctively scientific question, and
it is the interrogative formof the prenisses fromwhich the
"appropriate' conclusion of each science is devel oped. Hence it is
clear that not every question will be relevant to geonetry, nor to
medi ci ne, nor to any other science: only those questions will be
geonetrical which form prem sses for the proof of the theorens of
geonetry or of any other science, such as optics, which uses the
same basic truths as geonetry. O the other sciences the like is true.
O these questions the geonmeter is bound to give his account, using
the basic truths of geometry in conjunction with his previous
concl usions; of the basic truths the geometer, as such, is not bound
to give any account. The like is true of the other sciences. There
isalimt, then, to the questions which we nmay put to each man of
sci ence; nor is each man of science bound to answer all inquiries on
each several subject, but only such as fall within the defined field
of his own science. If, then, in controversy with a geoneter qua
geoneter the disputant confines hinmself to geonetry and proves
anything fromgeonetrical prem sses, he is clearly to be appl auded; if
he goes outside these he will be at fault, and obviously cannot even
refute the geoneter except accidentally. One should therefore not
di scuss geonetry among those who are not geometers, for in such a
conpany an unsound argunent wi |l pass unnoticed. This is
correspondingly true in the other sciences.



Since there are 'geonetrical' questions, does it follow that there
are also distinctively '"ungeonetrical' questions? Further, in each
speci al science-geonetry for instance-what kind of error is it that
may vitiate questions, and yet not exclude themfromthat science?
Again, is the erroneous concl usion one constructed from premni sses
opposite to the true premisses, or is it formal fallacy though drawn
fromgeonetrical prem sses? Or, perhaps, the erroneous conclusion is
due to the drawi ng of prem sses from another science; e.g. in a
geonetrical controversy a mnusical question is distinctively
ungeonetrical, whereas the notion that parallels neet is in one
sense geonetrical, being ungeonetrical in a different fashion: the

reason being that 'ungeonetrical', like "unrhythmical', is
equi vocal , meaning in the one case not geonetry at all, in the other
bad geonetry? It is this error, i.e. error based on prenisses of

this kind-'of' the science but false-that is the contrary of
science. In mathematics the formal fallacy is not so common, because
it isthe mddle termin which the anbiguity lies, since the mgjor
is predicated of the whole of the nmddle and the m ddl e of the whole
of the minor (the predicate of course never has the prefix "all'); and
in mat hemati cs one can, so to speak, see these niddle terns with an
intellectual vision, while in dialectic the anmbiguity my escape
detection. E.g. 'Is every circle a figure? A diagram shows that
this is so, but the minor premiss 'Are epics circles? is shown by the
diagramto be false.

If a proof has an inductive mnor prenmss, one should not bring an
'objection' against it. For since every prem ss nmust be applicable
to a nunmber of cases (otherwise it will not be true in every instance,
whi ch, since the syllogi smproceeds fromuniversals, it must be), then
assuredly the same is true of an 'objection'; since prem sses and
'objections' are so far the sane that anything which can be validly
advanced as an 'objection' must be such that it could take the form of
a prem ss, either denonstrative or dialectical. On the other hand,
argunents formally illogical do sometines occur through taking as
m ddl es nere attributes of the major and mnor terms. An instance of
this is Caeneus' proof that fire increases in geonetrica
proportion: 'Fire', he argues, 'increases rapidly, and so does
geonetrical proportion'. There is no syllogismso, but there is a
syllogismif the nost rapidly increasing proportion is geonetrical and
the nost rapidly increasing proportion is attributable to fire in
its nmotion. Sometines, no doubt, it is imnmpossible to reason from
prem sses predicating mere attributes: but sometines it is possible,
t hough the possibility is overlooked. If false prem sses could never
gi ve true conclusions 'resolution' would be easy, for prem sses and
conclusion would in that case inevitably reciprocate. | mght then
argue thus: let A be an existing fact; let the existence of Ainply
such and such facts actually known to nme to exist, which we may cal
B. I can now, since they reciprocate, infer AfromB

Reci procation of prem sses and conclusion is nmore frequent in
mat hemati cs, because mat hematics takes definitions, but never an
accident, for its prem sses-a second characteristic distinguishing
mat hemati cal reasoning fromdial ectical disputations.

A sci ence expands not by the interposition of fresh m ddle ternms,
but by the apposition of fresh extrene terms. E.g. A is predicated
of B, Bof C, Cof D and so indefinitely. O the expansion may be
|ateral: e.g. one major A rmay be proved of two minors, C and E
Thus let A represent number-a nunber or number taken
i ndeterm nately; B determ nate odd nunber; C any particul ar odd
nunber. We can then predicate A of C. Next let D represent determnate
even nunber, and E even number. Then A is predicable of E
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Know edge of the fact differs from know edge of the reasoned fact.
To begin with, they differ within the sane science and in two ways:



(1) when the premi sses of the syllogismare not inmrediate (for then
the proxi mate cause is not contained in thema necessary condition
of know edge of the reasoned fact): (2) when the prem sses are
i mredi ate, but instead of the cause the better known of the two
reciprocals is taken as the mddle; for of two reciprocally predicable
terms the one which is not the cause may quite easily be the better
known and so becorme the middle termof the denonstration. Thus (2) (a)
you mght prove as follows that the planets are near because they do
not twinkle: et C be the planets, B not twinkling, A proximty.
Then B is predicable of C, for the planets do not twinkle. But Ais
al so predicable of B, since that which does not twi nkle is near--we
must take this truth as having been reached by induction or
sense-perception. Therefore A is a necessary predicate of C so that
we have denonstrated that the planets are near. This syllogism
t hen, proves not the reasoned fact but only the fact; since they are
not near because they do not twi nkle, but, because they are near, do
not twi nkle. The major and middl e of the proof, however, nmay be
reversed, and then the denmonstration will be of the reasoned fact.
Thus: let C be the planets, B proxinmty, A not twinkling. Then Bis an
attribute of C, and A-not twi nkling-of B. Consequently A is predicable
of C, and the syllogismproves the reasoned fact, since its mddle
termis the proxi mate cause. Another exanple is the inference that the
nmoon is spherical fromits manner of waxing. Thus: since that which so
waxes i s spherical, and since the nbon so waxes, clearly the nmoon is
spherical. Put in this form the syllogismturns out to be proof of
the fact, but if the mddle and major be reversed it is proof of the
reasoned fact; since the moon is not spherical because it waxes in a
certain manner, but waxes in such a manner because it is spherical
(Let C be the nmoon, B spherical, and A waxing.) Again (b), in cases
where the cause and the effect are not reciprocal and the effect is
the better known, the fact is denonstrated but not the reasoned
fact. This also occurs (1) when the mddle falls outside the mgjor and
m nor, for here too the strict cause is not given, and so the
denonstration is of the fact, not of the reasoned fact. For exanple,
t he question 'Wiy does not a wall breathe? mght be answered,
'"Because it is not an aninmal'; but that answer would not give the
strict cause, because if not being an animal causes the absence of
respiration, then being an animal should be the cause of
respiration, according to the rule that if the negation of causes
t he non-inherence of y, the affirmation of x causes the inherence of
y; e.g. if the disproportion of the hot and cold elenments is the cause
of ill health, their proportion is the cause of health; and
conversely, if the assertion of x causes the inherence of y, the
negation of x rnust cause y's non-inherence. But in the case given this
consequence does not result; for not every aninal breathes. A
syllogismwith this kind of cause takes place in the second figure.
Thus: let A be animal, B respiration, Cwall. Then A is predicable
of all B (for all that breathes is aninmal), but of no C and
consequently B is predicable of no C, that is, the wall does not
breat he. Such causes are like far-fetched expl anati ons, which
preci sely consist in making the cause too renote, as in Anacharsis
account of why the Scythians have no flute-players; nanely because
t hey have no vines.

Thus, then, do the syllogismof the fact and the syllogi smof the
reasoned fact differ within one science and according to the
position of the mddle terns. But there is another way too in which
the fact and the reasoned fact differ, and that is when they are
i nvestigated respectively by different sciences. This occurs in the
case of problenms related to one another as subordinate and superi or
as when optical problens are subordinated to geonetry, mechanica
problems to stereonetry, harnonic problenms to arithmetic, the data
of observation to astronony. (Some of these sciences bear al nost the
same name; e.g. mathematical and nautical astronomy, mathematica
and acoustical harmonics.) Here it is the business of the enpirica



observers to know the fact, of the mathematicians to know t he reasoned
fact; for the latter are in possession of the denpnstrations giving

t he causes, and are often ignorant of the fact: just as we have

often a clear insight into a universal, but through I ack of
observation are ignorant of sone of its particular instances. These
connexi ons have a perceptible existence though they are manifestations
of forms. For the mathematical sciences concern forns: they do not
denonstrate properties of a substratum since, even though the
geonetrical subjects are predicable as properties of a perceptible
substratum it is not as thus predicable that the mathematici an
denonstrates properties of them As optics is related to geonetry,

so another science is related to optics, nanely the theory of the

rai nbow. Here know edge of the fact is within the province of the

nat ural phil osopher, know edge of the reasoned fact within that of the
optician, either qua optician or qua mathematical optician. Many

sci ences not standing in this nmutual relation enter into it at points;
e.g. medicine and geonetry: it is the physician's business to know
that circular wounds heal nore slowy, the geoneter's to know the
reason why.
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O all the figures the nmobst scientific is the first. Thus, it is the
vehicle of the denonstrations of all the mathematical sciences, such
as arithmetic, geonmetry, and optics, and practically all of al
sci ences that investigate causes: for the syllogi smof the reasoned
fact is either exclusively or generally speaking and in npst cases
in this figure-a second proof that this figure is the nost scientific;
for grasp of a reasoned conclusion is the primary condition of
know edge. Thirdly, the first is the only figure which enables us to
pur sue knowl edge of the essence of a thing. In the second figure no
affirmati ve conclusion is possible, and know edge of a thing' s essence
must be affirmative; while in the third figure the conclusion can be
affirmative, but cannot be universal, and essence nust have a
uni versal character: e.g. man is not two-footed animal in any
qualified sense, but universally. Finally, the first figure has no
need of the others, while it is by means of the first that the other
two figures are devel oped, and have their intervals cl osepacked
until imredi ate prem sses are reached.

Clearly, therefore, the first figure is the primary condition of
know edge.
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Just as an attribute A may (as we saw) be atom cally connected
with a subject B, so its disconnexion may be atomic. | call '"atomc'
connexi ons or di sconnexi ons which involve no intermedi ate term
since in that case the connexion or disconnexion will not be

nmedi at ed by sonething other than the ternms thenselves. It follows that
if either A or B, or both A and B, have a genus, their disconnexion
cannot be primary. Thus: let C be the genus of A Then, if Cis not
the genus of B-for A may well have a genus which is not the genus of

B-there will be a syllogismproving A s di sconnexion from B thus:
all Ais C
no Bis C

therefore no Bis A
O if it is B which has a genus D, we have
all Bis D

no Dis A
therefore no Bis A by syllogism



and the proof will be simlar if both A and B have a genus. That the
genus of A need not be the genus of B and vice versa, is shown by
t he existence of nmutually exclusive coordinate series of
predication. If no termin the series ACD...is predicable of any
termin the series BEF...,and if Ga termin the former series-is
the genus of A clearly Gwill not be the genus of B; since, if it
were, the series would not be mutually exclusive. So also if B has a
genus, it will not be the genus of A If, on the other hand, neither A
nor B has a genus and A does not inhere in B, this disconnexion mnust
be atomic. If there be a mddle term one or other of themis bound to
have a genus, for the syllogismw Il be either in the first or the
second figure. If it isin the first, Bwll have a genus-for the
prem ss containing it rmust be affirmative: if in the second, either
Aor Bindifferently, since syllogismis possible if either is
contained in a negative prem ss, but not if both prem sses are
negati ve.

Hence it is clear that one thing may be atomically disconnected from
anot her, and we have stated when and how this is possible.
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I gnorance-defined not as the negation of know edge but as a positive
state of mind-is error produced by inference.

(1) Let us first consider propositions asserting a predicate's
i medi at e connexi on with or disconnexion froma subject. Here, it is
true, positive error may befall one in alternative ways; for it may
ari se where one directly believes a connexion or di sconnexion as
wel | as where one's belief is acquired by inference. The error
however, that consists in a direct belief is wthout conplication; but
the error resulting frominference-which here concerns us-takes many
fornms. Thus, let A be atomically disconnected fromall B: then the
conclusion inferred through a mddle termC, that all Bis A wll
be a case of error produced by syllogism Now, two cases are possible.
Either (a) both prem sses, or (b) one premiss only, nmay be fal se.

(a) If neither Ais an attribute of any C nor C of any B, whereas
the contrary was posited in both cases, both prenmisses will be
false. (Cmay quite well be so related to A and B that Cis neither
subordinate to A nor a universal attribute of B: for B, since A was
said to be primarily disconnected fromB, cannot have a genus, and A
need not necessarily be a universal attribute of all things.
Consequently both prem sses may be false.) On the other hand, (b)
one of the prem sses may be true, though not either indifferently
but only the major A-C since, B having no genus, the premss CB
will always be false, while A-C may be true. This is the case if,

for exanple, Ais related atomcally to both C and B; because when the
same termis related atomically to nore terns than one, neither of
those terns will belong to the other. It is, of course, equally the
case if A-Cis not atomc.

Error of attribution, then, occurs through these causes and in
this formonly-for we found that no syllogi smof universal attribution
was possible in any figure but the first. On the other hand, an
error of non-attribution may occur either in the first or in the
second figure. Let us therefore first explain the various forns it
takes in the first figure and the character of the prem sses in each
case.

(c) I't may occur when both prem sses are false; e.g. supposing A
atomi cally connected with both Cand B, if it be then assumed that
no Cis and all Bis C, both prem sses are fal se.

(d) It is also possible when one is false. This may be either
premss indifferently. A-C may be true, CB false-A-C true because A
is not an attribute of all things, CB fal se because C, which never
has the attribute A cannot be an attribute of B, for if CB were
true, the premss A-C would no |l onger be true, and besides if both



prem sses were true, the conclusion would be true. O again, CB nay
be true and A-C false; e.g. if both C and A contain B as genera, one
of them nmust be subordinate to the other, so that if the prem ss takes
the formNo Cis A it will be false. This makes it clear that whether
either or both prem sses are false, the conclusion will equally be
fal se.

In the second figure the prem sses cannot both be wholly fal se;
for if all Bis A no mddle termcan be with truth universally
affirmed of one extreme and universally denied of the other: but
prem sses in which the mddle is affirmed of one extreme and deni ed of
the other are the necessary condition if one is to get a valid
inference at all. Therefore if, taken in this way, they are wholly
false, their contraries conversely should be wholly true. But this
is inmpossible. On the other hand, there is nothing to prevent both
prem sses being partially false; e.g. if actually sone Ais C and sone
Bis C, then if it is premised that all Ais Cand no Bis C both
prem sses are false, yet partially, not wholly, false. The sanme is
true if the major is made negative instead of the mnor. O one
prem ss may be wholly false, and it may be either of them Thus,
supposing that actually an attribute of all A must also be an
attribute of all B, then if Cis yet taken to be a universal attribute

of all but universally non-attributable to B, CGAwll be true but CB
fal se. Again, actually that which is an attribute of no B will not

be an attribute of all A either; for if it be an attribute of all A

it wll also be an attribute of all B, which is contrary to

supposition; but if C be neverthel ess assumed to be a universa
attribute of A but an attribute of no B, then the preniss CGBis true
but the major is false. The case is simlar if the major is nmade the
negative premss. For in fact what is an attribute of no Awll not be
an attribute of any B either; and if it be yet assuned that Cis
uni versally non-attributable to A, but a universal attribute of B, the
premiss CAis true but the minor wholly false. Again, in fact it is
fal se to assune that that which is an attribute of all Bis an
attribute of no A for if it be an attribute of all B, it nust be an
attribute of sone A If then Cis neverthel ess assuned to be an
attribute of all B but of no A CB wll be true but CA fal se.

It is thus clear that in the case of atonic propositions erroneous
inference will be possible not only when both prem sses are fal se
but al so when only one is fal se.
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In the case of attributes not atomically connected with or
di sconnected fromtheir subjects, (a) (i) as long as the fal se
conclusion is inferred through the '"appropriate' niddle, only the
maj or and not both premi sses can be false. By 'appropriate mddle'
mean the mddle termthrough which the contradictory-i.e. the
true-conclusion is inferrible. Thus, let A be attributable to B
through a mddle termC. then, since to produce a conclusion the
prem ss C-B nmust be taken affirmatively, it is clear that this prem ss
must al ways be true, for its quality is not changed. But the major A-C
is false, for it is by a change in the quality of A-C that the
concl usi on becones its contradictory-i.e. true. Simlarly (ii) if
the mddle is taken from another series of predication; e.g. suppose D
to be not only contained within A as a part within its whol e but
al so predicable of all B. Then the prem ss D-B must renain
unchanged, but the quality of A-D nust be changed; so that D-Bis
al ways true, A-D always false. Such error is practically identica
with that which is inferred through the "appropriate' mddle. On the
ot her hand, (b) if the conclusion is not inferred through the
"appropriate’ mddle-(i) when the middle is subordinate to A but is
predi cabl e of no B, both prem sses nmust be fal se, because if there
is to be a conclusion both nmust be posited as asserting the contrary
of what is actually the fact, and so posited both becone false: e.g.



suppose that actually all Dis Abut no Bis D; then if these

prem sses are changed in quality, a conclusion will follow and both of
the new prem sses will be fal se. Wen, however, (ii) the mddle Dis
not subordinate to A, AA-Dwll be true, DB false-A-D true because A

was not subordinate to D, D-B fal se because if it had been true, the
concl usi on too woul d have been true; but it is ex hypothesi false.

VWen the erroneous inference is in the second figure, both prem sses
cannot be entirely false; since if Bis subordinate to A there can be
no mddl e predicable of all of one extreme and of none of the other
as was stated before. One prem ss, however, may be false, and it may
be either of them Thus, if Cis actually an attribute of both A and
B, but is assunmed to be an attribute of A only and not of B, GA
will be true, C-B false: or again if C be assumed to be attributable
to B but to no AA CBwll be true, CA false

We have stated when and through what kinds of prem sses error wll
result in cases where the erroneous conclusion is negative. If the
conclusion is affirmative, (a) (i) it may be inferred through the
"appropriate’ mddle term In this case both prem sses cannot be fal se
since, as we said before, GB nust remain unchanged if there is to
be a conclusion, and consequently A-C, the quality of which is
changed, will always be false. This is equally true if (ii) the mddle
is taken from another series of predication, as was stated to be the
case also with regard to negative error; for D-B nmust renain
unchanged, while the quality of A-D nust be converted, and the type of
error is the sane as before.

(b) The middle may be inappropriate. Then (i) if Dis subordinate to
A A-Dwll be true, but DB false; since A may quite well be
predi cabl e of several terms no one of which can be subordinated to
another. If, however, (ii) Dis not subordinate to A, obviously A-D
since it is affirnmed, will always be false, while D-B may be either
true or false; for A may very well be an attribute of no D, whereas
all Bis D, e.g. no science is animal, all nusic is science. Equally
well A may be an attribute of no D, and D of no B. It energes, then,
that if the mddle termis not subordinate to the major, not only both
prem sses but either singly may be fal se.

Thus we have made it clear how many varieties of erroneous inference
are |liable to happen and through what kinds of prem sses they occur
in the case both of imedi ate and of denonstrable truths.
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It is also clear that the loss of any one of the senses entails
the I oss of a correspondi ng portion of know edge, and that, since we
| earn either by induction or by denobnstration, this know edge cannot
be acquired. Thus denonstration devel ops fromuniversals, induction
fromparticulars; but since it is possible to famliarize the pupi
with even the so-called mat hematical abstractions only through
i nduction-i.e. only because each subject genus possesses, in virtue of
a deterninate mat hemati cal character, certain properties which can
be treated as separate even though they do not exist in isolation-it
is consequently inmpossible to come to grasp universals except
t hrough induction. But induction is inpossible for those who have
not sense-perception. For it is sense-perception alone which is
adequate for grasping the particulars: they cannot be objects of
scientific know edge, because neither can universals give us know edge
of them w t hout induction, nor can we get it through induction w thout
sense- percepti on.
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Every syllogismis effected by neans of three ternms. One kind of
syl l ogi smserves to prove that A inheres in C by showi ng that A
inheres in Band Bin C, the other is negative and one of its
prem sses asserts one termof another, while the other denies one term



of another. It is clear, then, that these are the fundanental s and
so-cal | ed hypot heses of syllogism Assunme them as they have been
stated, and proof is bound to foll ow proof that A inheres in C through
B, and again that A inheres in B through some other niddle term and
simlarly that B inheres in C. If our reasoning ains at gaining
credence and so is nmerely dialectical, it is obvious that we have only
to see that our inference is based on prem sses as credi ble as
possible: so that if a mddle termbetween A and B is credible

t hough not real, one can reason through it and complete a

di al ectical syllogism If, however, one is aimng at truth, one nust
be guided by the real connexions of subjects and attributes. Thus:
since there are attributes which are predi cated of a subject
essentially or naturally and not coincidentally-not, that is, in the
sense in which we say 'That white (thing) is a man', which is not

t he sane node of predication as when we say 'The man is white': the
man i s white not because he is sonething el se but because he is man,
but the white is man because 'being white' coincides with 'humanity’
within one substratumtherefore there are terns such as are

natural ly subjects of predicates. Suppose, then, C such a term not
itself attributable to anything else as to a subject, but the

proxi mate subject of the attribute B--i.e. so that B-Cis i medi ate;
suppose further E related inrediately to F, and F to B. The first
guestion is, must this series ternmnate, or can it proceed to
infinity? The second question is as follows: Suppose nothing is
essentially predicated of A but Ais predicated primarily of H and of
no internediate prior term and suppose Hsimlarly related to G and G
to B; then nust this series also termnate, or can it too proceed to
infinity? There is this much difference between the questions: the
first is, is it possible to start fromthat which is not itself
attributable to anything el se but is the subject of attributes, and
ascend to infinity? The second is the probl emwhether one can start
fromthat which is a predicate but not itself a subject of predicates,
and descend to infinity? Athird question is, if the extreme terns are
fixed, can there be an infinity of mddles? | mean this: suppose for
exanpl e that A inheres in Cand B is internedi ate between them but
between B and A there are other mddles, and between these again fresh
m ddl es; can these proceed to infinity or can they not? This is the
equi val ent of inquiring, do denonstrations proceed to infinity, i.e.

i s everything denmonstrable? O do ultimte subject and primary
attribute limt one another?

| hold that the sanme questions arise with regard to negative
concl usions and prem sses: viz. if Ais attributable to no B, then
either this predication will be primary, or there will be an
internediate termprior to Bto which a is not attributable-G |et
us say, which is attributable to all B-and there may still be
another termH prior to G which is attributable to all G The sane
guestions arise, | say, because in these cases too either the series
of prior terns to which a is not attributable is infinite or it
term nates.

One cannot ask the same questions in the case of reciprocating
terms, since when subject and predicate are convertible there is
neither primary nor ultimate subject, seeing that all the
reci procals qua subjects stand in the same relation to one anot her
whet her we say that the subject has an infinity of attributes or
that both subjects and attributes-and we raised the question in both
cases-are infinite in nunber. These questions then cannot be
asked-unl ess, indeed, the ternms can reciprocate by two different
nodes, by accidental predication in one relation and natura
predi cation in the other.
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Now, it is clear that if the predications termnate in both the
upward and the downward direction (by 'upward' | nean the ascent to



the nore universal, by 'downward' the descent to the nore particular),
the mddle terns cannot be infinite in nunber. For suppose that Ais
predi cated of F, and that the intermedi ates-call themBB B"...-are
infinite, then clearly you m ght descend fromand find one term

predi cated of another ad infinitum since you have an infinity of
terms between you and F; and equally, if you ascend fromF, there

are infinite terms between you and A. It follows that if these
processes are inpossible there cannot be an infinity of

i nternedi ates between A and F. Nor is it of any effect to urge that
some terms of the series AB...F are contiguous so as to exclude

i nternedi ates, while others cannot be taken into the argunent at

all: whichever terns of the series B...| take, the nunber of
intermediates in the direction either of A or of F nust be finite or
infinite: where the infinite series starts, whether fromthe first
termor froma later one, is of no nonent, for the succeeding ternms in
any case are infinite in number.

21
Further, if in affirmative denonstration the series termnates in
both directions, clearly it will termnate too in negative
denonstration. Let us assume that we cannot proceed to infinity either
by ascending fromthe ultimate term(by '"ultimate termi | mean a

term such as was, not itself attributable to a subject but itself
the subject of attributes), or by descending towards an ultimte

fromthe primary term (by 'primary termi | mean a term predi cable of a
subj ect but not itself a subject). If this assunption is justified,
the series will also termnate in the case of negation. For a negative

concl usion can be proved in all three figures. In the first figure

it is proved thus: no Bis A all Cis B. In packing the interva

B-C we nust reach i nmedi ate propositions--as is always the case with
the m nor premss--since B-Cis affirmative. As regards the other
premiss it is plain that if the mpgjor termis denied of a termD prior
to B, Dwill have to be predicable of all B, and if the major is

deni ed of yet another termprior to D, this termnust be predicabl e of
all D. Consequently, since the ascending series is finite, the descent
will also termnate and there will be a subject of which Ais
primarily non-predicable. In the second figure the syllogismis, all A
is B noCis B,..no Cis A If proof of this is required, plainly

it may be shown either in the first figure as above, in the second

as here, or in the third. The first figure has been di scussed, and

we will proceed to display the second, proof by which will be as
follows: all Bis D, no Cis D..., since it is required that B

shoul d be a subject of which a predicate is affirmed. Next, since Dis
to be proved not to belong to C, then D has a further predicate

which is denied of C Therefore, since the succession of predicates
affirmed of an ever higher universal term nates, the succession of
predi cates denied term nates too.

The third figure shows it as follows: all Bis A sonme Bis not C
Therefore some Ais not C. This premiss, i.e. CB, will be proved
either in the same figure or in one of the two figures di scussed
above. In the first and second figures the series termnates. If we
use the third figure, we shall take as premisses, all Eis B, some E
is not C, and this premss again will be proved by a simlar
prosyllogism But since it is assuned that the series of descending
subj ects also ternminates, plainly the series of nobre universa
non- predi cables will term nate al so. Even supposing that the proof
is not confined to one nethod, but enploys themall and is now in
the first figure, nowin the second or third-even so the regress
will terminate, for the nmethods are finite in nunber, and if finite
things are conmbined in a finite nunmber of ways, the result nust be
finite.

Thus it is plain that the regress of mddles ternminates in the
case of negative denmonstration, if it does so also in the case of



affirmati ve denonstration. That in fact the regress term nates in both
t hese cases may be nade clear by the follow ng dialectica
consi derati ons.
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In the case of predicates constituting the essential nature of a
thing, it clearly termnates, seeing that if definition is possible,
or in other words, if essential formis knowable, and an infinite
series cannot be traversed, predicates constituting a thing's
essential nature nust be finite in nunber. But as regards predicates
generally we have the followi ng prefatory remarks to make. (1) W
can affirmw thout fal sehood 'the white (thing) is walking', and
that big (thing) is alog'; or again, "the log is big', and 'the man
wal ks'. But the affirmation differs in the two cases. Wen | affirm
"the white is a log', | mean that sonethi ng which happens to be
white is a log-not that white is the substratumin which |og
i nheres, for it was not qua white or qua a species of white that the
white (thing) cane to be a log, and the white (thing) is
consequently not a log except incidentally. On the other hand, when
| affirm'the log is white', | do not mean that sonething else,
whi ch happens also to be a log, is white (as | should if | said 'the
musician is white,' which would mean 'the man who happens also to be a
musician is white'); on the contrary, log is here the substratumthe
substratum whi ch actually came to be white, and did so qua wood or qua
a speci es of wood and qua not hing el se.

If we nmust lay down a rule, let us entitle the latter kind of
statenment predication, and the former not predication at all, or not
strict but accidental predication. 'Wite' and 'log" will thus serve
as types respectively of predicate and subject.

We shall assune, then, that the predicate is invariably predicated
strictly and not accidentally of the subject, for on such
predi cati on denonstrations depend for their force. It follows from
this that when a single attribute is predicated of a single subject,
the predicate nust affirmof the subject either sone el enent
constituting its essential nature, or that it is in sone way
qualified, quantified, essentially related, active, passive, placed,
or dat ed.

(2) Predicates which signify substance signify that the subject is
identical with the predicate or with a species of the predicate.
Predi cates not signifying substance which are predicated of a
subj ect not identical with thenselves or with a species of
t hensel ves are accidental or coincidental; e.g. white is a
coi nci dent of man, seeing that man is not identical with white or a
species of white, but rather with animal, since nman is identica
with a species of aninmal. These predicates which do not signify
subst ance nust be predicates of some other subject, and nothing can be
white which is not also other than white. The Forms we can di spense
with, for they are nere sound w thout sense; and even if there are
such things, they are not rel evant to our discussion, since
denonstrati ons are concerned with predicates such as we have defi ned.

(3) If Ais a quality of B, B cannot be a quality of A-a quality
of a quality. Therefore A and B cannot be predicated reciprocally of
one another in strict predication: they can be affirmed w thout
f al sehood of one another, but not genuinely predicated of each
other. For one alternative is that they should be substantially
predi cated of one another, i.e. B would becone the genus or
differentia of A-the predicate now become subject. But it has been
shown that in these substantial predications neither the ascendi ng
predi cates nor the descending subjects forman infinite series; e.g.
neither the series, man is biped, biped is animal, &c., nor the series
predi cati ng ani mal of man, man of Callias, Callias of a further.
subject as an elenent of its essential nature, is infinite. For al
such substance is definable, and an infinite series cannot be



traversed in thought: consequently neither the ascent nor the

descent is infinite, since a substance whose predicates were

infinite would not be definable. Hence they will not be predicated
each as the genus of the other; for this would equate a genus with one
of its own species. Nor (the other alternative) can a quale be

reci procally predicated of a quale, nor any term bel onging to an

adj ectival category of another such term except by accidenta

predi cation; for all such predicates are coincidents and are

predi cated of substances. On the other hand-in proof of the

i mpossibility of an infinite ascendi ng series-every predication

di spl ays the subject as somehow qualified or quantified or as
characterized under one of the other adjectival categories, or else is
an elenent in its substantial nature: these latter are limted in
nunber, and the nunber of the w dest kinds under which predications
fall is also limted, for every predication nust exhibit its subject
as sonmehow qualified, quantified, essentially related, acting or
suffering, or in sone place or at some tinme.

| assunme first that predication inplies a single subject and a
single attribute, and secondly that predicates which are not
substantial are not predicated of one another. W assume this
because such predicates are all coincidents, and though sonme are
essential coincidents, others of a different type, yet we maintain
that all of them alike are predicated of sone substratumand that a
coi ncident is never a substratumsince we do not class as a coincident
anyt hi ng which does not owe its designation to its being sonething
other than itself, but always hold that any coincident is predicated
of some substratumother than itself, and that another group of
coi nci dents nay have a different substratum Subject to these
assunptions then, neither the ascendi ng nor the descendi ng series of
predication in which a single attribute is predicated of a single
subject is infinite. For the subjects of which coincidents are
predi cated are as nmany as the constitutive el enents of each individua
substance, and these we have seen are not infinite in nunber, while in
t he ascending series are contained those constitutive elements with
their coincidents-both of which are finite. W conclude that there
is a given subject (D) of which sone attribute (C) is primarily
predi cabl e; that there nust be an attribute (B) primarily predicable
of the first attribute, and that the series nmust end with a term (A)
not predicable of any termprior to the |l ast subject of which it was
predi cated (B), and of which no termprior to it is predicable.

The argument we have given is one of the so-called proofs; an
alternative proof follows. Predicates so related to their subjects
that there are other predicates prior to them predi cabl e of those
subj ects are denmpnstrabl e; but of denonstrable propositions one cannot
have sonet hing better than know edge, nor can one know t hem wi t hout
denonstration. Secondly, if a consequent is only known through an
antecedent (viz. premisses prior to it) and we neither know this
ant ecedent nor have sonething better than know edge of it, then we
shal | not have scientific know edge of the consequent. Therefore, if
it is possible through denmonstration to know anythi ng without
qgqualification and not nerely as dependent on the acceptance of certain
prem sses-i.e. hypothetically-the series of internediate
predi cations nust termnate. If it does not term nate, and beyond
any predicate taken as higher than another there remains another stil
hi gher, then every predicate is denpnstrable. Consequently, since
t hese denmonstrable predicates are infinite in nunber and therefore
cannot be traversed, we shall not know them by denobnstration. If,

t herefore, we have not sonething better than know edge of them we
cannot through denonstration have unqualified but only hypothetica
sci ence of anyt hing.

As dial ectical proofs of our contention these may carry
convi ction, but an analytic process will show nore briefly that
neither the ascent nor the descent of predication can be infinite in
t he denonstrative sciences which are the object of our



i nvestigation. Denonstration proves the inherence of essentia
attributes in things. Now attributes may be essential for two reasons:
ei t her because they are elenments in the essential nature of their

subj ects, or because their subjects are elenents in their essentia
nature. An exanple of the latter is odd as an attribute of
nunber-though it is nunber's attribute, yet nunmber itself is an
element in the definition of odd; of the former, multiplicity or the

i ndi vi si bl e, which are elenments in the definition of number. In
neither kind of attribution can the terns be infinite. They are not
infinite where each is related to the termbelowit as odd is to
nunber, for this would nean the inherence in odd of another

attribute of odd in whose nature odd was an essential elenment: but
then nunmber will be an ultinmate subject of the whole infinite chain of
attributes, and be an elenent in the definition of each of them

Hence, since an infinity of attributes such as contain their subject
in their definition cannot inhere in a single thing, the ascending
series is equally finite. Note, noreover, that all such attributes
must so inhere in the ultimte subject-e.g. its attributes in nunmber
and number in themas to be conmrensurate with the subject and not of
wi der extent. Attributes which are essential elenents in the nature of
their subjects are equally finite: otherwi se definition would be

i mpossi ble. Hence, if all the attributes predicated are essentia

and these cannot be infinite, the ascending series will term nate, and
consequently the descendi ng series too.

If this is so, it follows that the intermedi ates between any two
terms are also always limted in nunber. An imedi ately obvi ous
consequence of this is that denobnstrations necessarily involve basic
truths, and that the contention of some-referred to at the outset-that
all truths are denonstrable is m staken. For if there are basic
truths, (a) not all truths are denmponstrable, and (b) an infinite
regress is inpossible; since if either (a) or (b) were not a fact,
it would nmean that no interval was inmediate and indivisible, but that
all intervals were divisible. This is true because a conclusion is
denonstrated by the interposition, not the apposition, of a fresh
term If such interposition could continue to infinity there m ght
be an infinite number of terns between any two terms; but this is
i mpossible if both the ascendi ng and descendi ng series of
predi cation term nate; and of this fact, which before was shown
di al ectically, analytic proof has now been given.
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It is an evident corollary of these conclusions that if the sane
attribute Ainheres in tw terns C and D predicable either not at all
or not of all instances, of one another, it does not always bel ong
to themin virtue of a common mddle term |soscel es and scal ene
possess the attribute of having their angles equal to two right angles
in virtue of a cormon middle; for they possess it in so far as they
are both a certain kind of figure, and not in so far as they differ
fromone another. But this is not always the case: for, were it so, if
we take B as the common middle in virtue of which Ainheres in C and
D, clearly B would inhere in C and D through a second comon i ddl e,
and this in turn would inhere in C and D through a third, so that
between two terns an infinity of intermediates would fall-an
i mpossibility. Thus it need not always be in virtue of a comon middl e
termthat a single attribute inheres in several subjects, since
there nust be imediate intervals. Yet if the attribute to be proved
conmon to two subjects is to be one of their essential attributes, the
m ddl e terns invol ved must be within one subject genus and be
derived fromthe same group of imediate prem sses; for we have seen
t hat processes of proof cannot pass from one genus to another

It is also clear that when A inheres in B, this can be
denonstrated if there is a mddle term Further, the 'elenments' of
such a concl usion are the prem sses containing the mddle in question,



and they are identical in nunber with the mddle ternms, seeing that

t he i medi ate propositions-or at |east such inmedi ate propositions

as are universal-are the '"elenments'. If, on the other hand, there is
no mddle term denonstration ceases to be possible: we are on the way
to the basic truths. Simlarly if A does not inhere in B, this can

be denonstrated if there is a mddle termor a termprior to Bin

whi ch A does not inhere: otherwise there is no denonstration and a
basic truth is reached. There are, noreover, as many 'elenents' of the
denponstrated conclusion as there are mddle terms, since it is
propositions containing these mddle terms that are the basic

prem sses on which the denmonstration rests; and as there are sone

i ndermonstrabl e basic truths asserting that "this is that' or that
"this inheres in that', so there are others denying that "this is
that' or that 'this inheres in that'-in fact some basic truths wll
affirmand some will deny being.

VWen we are to prove a conclusion, we nust take a primary
essential predicate-suppose it Cof the subject B, and then suppose
A simlarly predicable of C. If we proceed in this manner, no
proposition or attribute which falls beyond Ais admitted in the
proof: the interval is constantly condensed until subject and
predi cate beconme indivisible, i.e. one. W have our unit when the
prem ss becomes i mediate, since the i mediate premiss alone is a
single premiss in the unqualified sense of 'single'. And as in other
spheres the basic element is sinple but not identical in all-in a
systemof weight it is the mna, in nmusic the quarter-tone, and so
on--so in syllogismthe unit is an inmedi ate prem ss, and in the
know edge that denonstration gives it is an intuition. In
syl |l ogi sms, then, which prove the inherence of an attribute, nothing
falls outside the major term In the case of negative syllogisms on
the other hand, (1) in the first figure nothing falls outside the
maj or term whose inherence is in question; e.g. to prove through a
mddle C that A does not inhere in B the prem sses required are, all B
is C noCis A Then if it has to be proved that no Cis A a

m ddl e nust be found between and C, and this procedure will never
vary.

(2) If we have to showthat E is not D by means of the premi sses,
all Dis C no E or not all E, is C then the nmddle will never

fall beyond E, and E is the subject of which Dis to be denied in
t he concl usi on.

(3) Inthe third figure the middle will never fall beyond the limts
of the subject and the attribute denied of it.
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Si nce denonstrations may be either comensurately universal or
particular, and either affirmative or negative; the question arises,
which formis the better? And the same question may be put in regard
to so-called '"direct' denopbnstration and reductio ad inpossibile. Let
us first exam ne the conmmensurately universal and the particular
fornms, and when we have cleared up this problem proceed to discuss
"direct' denonstration and reductio ad inpossibile.

The foll owi ng considerations mght | ead some mnds to prefer
particul ar denpnstrati on.

(1) The superior denmonstration is the denonstrati on which gives us
greater know edge (for this is the ideal of denobnstration), and we
have greater know edge of a particular individual when we know it in
itself than when we know it through something else; e.g. we know
Coriscus the nusician better when we know that Coriscus is nusica
t han when we know only that man is nusical, and a |ike argunent
holds in all other cases. But comrensurately universa
denonstration, instead of proving that the subject itself actually
is x, proves only that something else is x- e.g. in attenpting to
prove that isosceles is x, it proves not that isosceles but only that
triangle is x- whereas particular denonstration proves that the



subject itself is x. The denonstration, then, that a subject, as such
possesses an attribute is superior. If this is so, and if the
particul ar rather than the comrensurately universal formns
denonstrates, particular denonstration is superior

(2) The universal has not a separate being over agai nst groups of
singul ars. Denonstration neverthel ess creates the opinion that its
function is conditioned by sonething |ike this-some separate entity
bel onging to the real world; that, for instance, of triangle or of
figure or nunber, over against particular triangles, figures, and
nunbers. But denonstration which touches the real and will not m sl ead
is superior to that which noves anong unrealities and is delusory. Now
commensur ately universal denonstration is of the latter kind: if we
engage in it we find ourselves reasoning after a fashion well
illustrated by the argunent that the proportionate is what answers
to the definition of some entity which is neither line, nunber, solid,
nor plane, but a proportionate apart fromall these. Since, then, such
a proof is characteristically comensurate and universal, and |ess
touches reality than does particul ar denonstration, and creates a
false opinion, it will follow that conmensurate and universal is
inferior to particul ar denmonstration.

We may retort thus. (1) The first argument applies no nore to
commensur ate and uni versal than to particul ar denonstration. If
equality to two right angles is attributable to its subject not qua
i soscel es but qua triangle, he who knows that isoscel es possesses that
attribute knows the subject as qua itself possessing the attribute, to
a |l ess degree than he who knows that triangle has that attribute. To
sumup the whole matter: if a subject is proved to possess qua
triangle an attribute which it does not in fact possess qua
triangle, that is not denobnstration: but if it does possess it qua
triangle the rule applies that the greater know edge is his who
knows the subject as possessing its attribute qua that in virtue of
which it actually does possess it. Since, then, triangle is the
wi der term and there is one identical definition of triangle-i.e. the
termis not equivocal -and since equality to two right angl es bel ongs
to all triangles, it is isosceles qua triangle and not triangle qua
i soscel es which has its angles so related. It follows that he who
knows a connexi on universally has greater know edge of it as it in
fact is than he who knows the particular; and the inference is that
commensurate and universal is superior to particul ar denmonstration.

(2) If there is a single identical definitioni.e. if the
conmensur at e uni versal is unequivocal -then the universal wll
possess being not |ess but nore than sone of the particulars, inasmuch
as it is universals which conprise the inperishable, particulars
that tend to perish.

(3) Because the universal has a single meaning, we are not therefore
conpel l ed to suppose that in these exanples it has being as a
substance apart fromits particulars-any nore than we need make a
simlar supposition in the other cases of unequivocal universa
predi cation, viz. where the predicate signifies not substance but
quality, essential relatedness, or action. If such a supposition is
entertained, the blame rests not with the denonstration but with the
hearer.

(4) Dermonstration is syllogismthat proves the cause, i.e. the
reasoned fact, and it is rather the commensurate universal than the
particul ar which is causative (as may be shown thus: that which
possesses an attribute through its own essential nature is itself
t he cause of the inherence, and the comrensurate universal is primry;
hence the comensurate universal is the cause). Consequently
commensur at el y uni versal denonstration is superior as nore
especially proving the cause, that is the reasoned fact.

(5) Qur search for the reason ceases, and we think that we know,
when the conming to be or existence of the fact before us is not due to
the com ng to be or existence of sone other fact, for the |last step of
a search thus conducted is eo ipso the end and Ilinit of the problem



Thus: 'Wiay did he come?" 'To get the nobney-wherewith to pay a
debt-that he mi ght thereby do what was right.' Wen in this regress we
can no longer find an efficient or final cause, we regard the | ast
step of it as the end of the com ng-or being or comng to be-and we
regard ourselves as then only having full know edge of the reason

why he cane.

If, then, all causes and reasons are alike in this respect, and if
this is the means to full know edge in the case of final causes such
as we have exenplified, it follows that in the case of the other
causes also full know edge is attai ned when an attribute no | onger
i nheres because of sonething el se. Thus, when we |earn that exterior
angl es are equal to four right angles because they are the exterior
angl es of an isosceles, there still remains the question 'Wy has
i sosceles this attribute? and its answer 'Because it is a triangle,
and a triangle has it because a triangle is a rectilinear figure.'

If rectilinear figure possesses the property for no further reason, at
this point we have full know edge-but at this point our know edge

has becone conmensurately universal, and so we concl ude t hat
conmensur at el y uni versal denonstration i s superior

(6) The nore denopnstration becomes particular the nmore it sinks into
an indetermnate manifold, while universal denonstration tends to
the sinple and determ nate. But objects so far as they are an
i ndetermnate manifold are unintelligible, so far as they are
determ nate, intelligible: they are therefore intelligible rather in
so far as they are universal than in so far as they are particul ar.
Fromthis it follows that universals are nore denonstrable: but
since relative and correl ative increase concomtantly, of the nore
denonstrable there will be fuller denonstration. Hence the
commensur ate and uni versal form being nore truly denmonstration, is
t he superior.

(7) Denonstration which teaches two things is preferable to
denonstrati on which teaches only one. He who possesses
conmensur at el y uni versal denonstration knows the particular as well,
but he who possesses particul ar denonstrati on does not know the
universal. So that this is an additional reason for preferring
commensur at el y uni versal denmonstration. And there is yet this
further argument:

(8) Proof beconmes nore and nmore proof of the commensurate
uni versal as its mddle term approaches nearer to the basic truth, and
nothing is so near as the i Mmediate prenmiss which is itself the
basic truth. If, then, proof fromthe basic truth is nore accurate
t han proof not so derived, denonstration which depends nmore closely on
it is nmore accurate than denonstration which is |less closely
dependent. But conmmensurately universal denponstration is characterized
by this closer dependence, and is therefore superior. Thus, if A had
to be proved to inhere in D, and the m ddles were B and C, B being the
hi gher term woul d render the denonstration which it nediated the
nore uni ver sal

Sone of these arguments, however, are dialectical. The cl earest
i ndi cati on of the precedence of conmensurately universal denonstration
is as follows: if of two propositions, a prior and a posterior, we
have a grasp of the prior, we have a kind of know edge-a potentia
grasp-of the posterior as well. For exanmple, if one knows that the
angles of all triangles are equal to two right angles, one knows in
a sense-potentially-that the isosceles' angles also are equal to two
ri ght angles, even if one does not know that the isosceles is a
triangle; but to grasp this posterior proposition is by no neans to
know t he comrensurate universal either potentially or actually.

Mor eover, comensurately universal denonstration is through and
through intelligible; particular denpnstration issues in
sense- percepti on.
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The precedi ng argunments constitute our defence of the superiority of
commensurately universal to particular denpnstration. That affirmative
denonstrati on excel s negative may be shown as foll ows.

(1) W& may assune the superiority ceteris paribus of the
denonstrati on which derives from fewer postul ates or hypotheses-in
short fromfewer prem sses; for, given that all these are equally well
known, where they are fewer knowl edge will be nore speedily
acquired, and that is a desideratum The argument inplied in our
contention that demonstration fromfewer assunptions is superior may
be set out in universal formas follows. Assumi ng that in both cases
alike the mddle terns are known, and that m ddl es which are prior are
better known than such as are posterior, we may suppose two
denonstrations of the inherence of Ain E, the one proving it
through the mddles B, C and D, the other through F and G Then A-Dis
known to the sane degree as A-E (in the second proof), but A-Dis
better known than and prior to A-E (in the first proof); since AE
is proved through A-D, and the ground is nore certain than the
concl usi on.

Hence denpnstration by fewer prem sses is ceteris paribus
superior. Now both affirmative and negative denpnstrati on operate
through three terns and two prem sses, but whereas the forner
assunes only that sonething is, the latter assumes both that something
is and that sonmething else is not, and thus operating through nore
ki nds of premiss is inferior

(2) I't has been proved that no conclusion follows if both
prem sses are negative, but that one must be negative, the other
affirmative. So we are conpelled to ay down the follow ng
additional rule: as the denmponstration expands, the affirmative
prem sses nust increase in nunber, but there cannot be nore than one
negative prem ss in each conplete proof. Thus, suppose no B is A,
and all Cis B. Then if both the prenisses are to be agai n expanded, a
m ddl e nust be interposed. Let us interpose D between A and B, and E
between B and C. Then clearly E is affirmatively related to B and C,
while Dis affirmatively related to B but negatively to A; for all B
is D, but there must be no D which is A Thus there proves to be a
single negative premss, A-D. In the further prosyllogisns too it is
the sane, because in the ternms of an affirmative syllogismthe
mddle is always related affirmatively to both extrenes; in a negative
syllogismit must be negatively related only to one of them and so
this negation comes to be a single negative prem ss, the other
prem sses being affirmative. If, then, that through which a truth is
proved is a better known and nore certain truth, and if the negative
proposition is proved through the affirmative and not vice versa,
affirmati ve denonstration, being prior and better known and nore
certain, will be superior.

(3) The basic truth of denonstrative syllogismis the universa
i medi ate preniss, and the universal prem ss asserts in affirmative
denonstration and in negative denies: and the affirmative
proposition is prior to and better known than the negative (since
affirmati on explains denial and is prior to denial, just as being is
prior to not-being). It follows that the basic preniss of
affirmati ve denonstration is superior to that of negative
denonstration, and the denonstration which uses superior basic
prem sses i s superior.

(4) Affirmative denmonstration is nore of the nature of a basic
form of proof, because it is a sine qua non of negative denpnstration.
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Since affirmati ve denponstration is superior to negative, it is
clearly superior also to reductio ad inpossibile. W nust first nake
certain what is the difference between negative denonstrati on and
reducti o ad inpossibile. Let us suppose that no Bis A and that all C
is B: the conclusion necessarily follows that no Cis A If these



prem sses are assuned, therefore, the negative denonstration that no C
is Ais direct. Reductio ad inpossibile, on the other hand, proceeds
as follows. Supposing we are to prove that does not inhere in B, we
have to assune that it does inhere, and further that B inheres in C
with the resulting inference that A inheres in C This we have to
suppose a known and adnmitted inpossibility; and we then infer that A
cannot inhere in B. Thus if the inherence of Bin Cis not questioned,
A's inherence in B is inmpossible.

The order of the ternms is the sane in both proofs: they differ
according to which of the negative propositions is the better known,
the one denying A of B or the one denying A of C. Wen the falsity
of the conclusion is the better known, we use reductio ad
i mpossi bl e; when the major premiss of the syllogismis the nore
obvi ous, we use direct denonstration. All the sane the proposition
denying A of Bis, in the order of being, prior to that denying A of
C, for premisses are prior to the conclusion which follows from
them and 'no Cis A is the conclusion, 'no Bis A one of its
prem sses. For the destructive result of reductio ad inpossibile is
not a proper conclusion, nor are its antecedents proper prem sses.

On the contrary: the constituents of syllogismare prenisses related
to one another as whole to part or part to whole, whereas the

prem sses A-C and A-B are not thus related to one another. Now the
superior denonstration is that which proceeds frombetter known and
prior prem sses, and while both these forns depend for credence on the
not - bei ng of sonething, yet the source of the one is prior to that

of the other. Therefore negative denbnstration will have an
unqual i fied superiority to reductio ad inpossibile, and affirmative
denonstration, being superior to negative, will consequently be

superior also to reductio ad inpossibile.
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The science which is know edge at once of the fact and of the
reasoned fact, not of the fact by itself wi thout the reasoned fact, is
the nore exact and the prior science.

A science such as arithmetic, which is not a science of properties
gua inhering in a substratum is nore exact than and prior to a
sci ence |ike harmonics, which is a science of pr,operties inhering
in a substratum and simlarly a science like arithmetic, which is
constituted of fewer basic elenents, is nore exact than and prior to
geonetry, which requires additional elements. Wat | nean by
"additional elenments' is this: a unit is substance w thout position,
while a point is substance with position; the latter contains an
additi onal el enent.
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A single science is one whose domain is a single genus, viz. all the
subj ects constituted out of the primary entities of the genus-i.e. the
parts of this total subject-and their essential properties.

One science differs from another when their basic truths have
nei ther a conmon source nor are derived those of the one science
fromthose the other. This is verified when we reach the
i ndermonstrabl e preni sses of a science, for they rmust be within one
genus with its conclusions: and this again is verified if the
concl usi ons proved by neans of themfall within one genus-i.e. are
honbgeneous.
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One can have several denpnstrations of the same connexion not only
by taking fromthe sane series of predication mddles which are
other than the i mediately cohering terme.g. by taking C, D, and F
severally to prove A-B--but also by taking a m ddl e from anot her



series. Thus let A be change, D alteration of a property, B feeling
pl easure, and G relaxation. W can then w thout fal sehood predicate
D of B and A of D, for he who is pleased suffers alteration of a
property, and that which alters a property changes. Again, we can
predi cate A of G without fal sehood, and G of B; for to feel pleasure
istorelax, and to relax is to change. So the conclusion can be drawn
t hrough m ddl es which are different, i.e. not in the sane series-yet
not so that neither of these mddles is predicable of the other, for
they rmust both be attributable to some one subject.

A further point worth investigating is how many ways of proving
t he sane concl usi on can be obtai ned by varying the figure,
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There is no know edge by denonstration of chance conjunctions; for
chance conjunctions exi st neither by necessity nor as genera
connexi ons but conprise what comes to be as sonething distinct from
t hese. Now denonstration is concerned only with one or other of
these two; for all reasoning proceeds from necessary or genera
prem sses, the conclusion being necessary if the prenisses are
necessary and general if the prem sses are general. Consequently, if
chance conjunctions are neither general nor necessary, they are not
denonstrabl e.
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Scientific know edge is not possible through the act of
perception. Even if perception as a faculty is of 'the such' and not
nerely of a 'this somewhat', yet one must at any rate actually
perceive a 'this somewhat', and at a definite present place and
time: but that which is commensurately universal and true in all cases
one cannot perceive, since it is not "this' and it is not "now; if it
were, it would not be conmensurately universal-the termwe apply to
what is always and everywhere. Seeing, therefore, that
denonstrati ons are commensurately universal and universals
i nperceptible, we clearly cannot obtain scientific know edge by the
act of perception: nay, it is obvious that even if it were possible to
perceive that a triangle has its angles equal to two right angles,
we should still be Iooking for a demonstrati on-we should not (as
some say) possess know edge of it; for perception nust be of a
particul ar, whereas scientific know edge invol ves the recognition of
the conmensurate universal. So if we were on the noon, and saw the
earth shutting out the sun's light, we should not know the cause of
the eclipse: we should perceive the present fact of the eclipse, but
not the reasoned fact at all, since the act of perception is not of
t he conmrensurate universal. | do not, of course, deny that by watching
the frequent recurrence of this event we mght, after tracking the
conmensur at e uni versal, possess a denonstration, for the
conmensurate universal is elicited fromthe several groups of
si ngul ars.

The commrensurate universal is precious because it makes clear the
cause; so that in the case of facts |ike these which have a cause
ot her than thensel ves universal know edge is nore precious than
sense-perceptions and than intuition. (As regards primary truths there
is of course a different account to be given.) Hence it is clear
t hat know edge of things denonstrabl e cannot be acquired by
perception, unless the termperception is applied to the possession of
scientific know edge through denonstration. Neverthel ess certain
points do arise with regard to connexions to be proved which are
referred for their explanation to a failure in sense-perception: there
are cases when an act of vision would term nate our inquiry, not
because in seeing we should be know ng, but because we shoul d have
elicited the universal fromseeing; if, for exanple, we saw the
pores in the glass and the light passing through, the reason of the



ki ndl i ng woul d be clear to us because we should at the sane tine see
it in each instance and intuit that it nust be so in all instances.
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Al'l syllogisms cannot have the sanme basic truths. This may be
shown first of all by the follow ng dialectical considerations. (1)
Sone syllogisms are true and some false: for though a true inference
is possible fromfal se prenisses, yet this occurs once only-1 nean
if Afor instance, is truly predicable of C, but B, the mddle, is
false, both A-B and B-C being fal se; nevertheless, if mddles are
taken to prove these prem sses, they will be fal se because every
concl usion which is a fal sehood has fal se prem sses, while true
concl usi ons have true preni sses, and false and true differ in kind.
Then again, (2) fal sehoods are not all derived froma single identica
set of principles: there are fal sehoods which are the contraries of
one anot her and cannot coexist, e.g. 'justice is injustice', and
"justice is cowardice'; 'man is horse', and 'man is ox'; 'the equal is
greater', and 'the equal is less.' Fromestablished principles we
may argue the case as follows, confining-ourselves therefore to true
concl usions. Not even all these are inferred fromthe same basic
truths; many of themin fact have basic truths which differ
generically and are not transferable; units, for instance, which are
wi t hout position, cannot take the place of points, which have
position. The transferred terms could only fit in as nmiddle ternms or
as major or mnor terms, or else have some of the other terns
between them others outside them

Nor can any of the common axi oms-such, | nean, as the | aw of
excluded m ddl e-serve as prenisses for the proof of all conclusions.
For the kinds of being are different, and sone attributes attach to
guanta and some to qualia only; and proof is achieved by neans of
t he conmon axi oms taken in conjunction with these several kinds and
their attributes.

Again, it is not true that the basic truths are much fewer than
t he concl usions, for the basic truths are the prem sses, and the
prem sses are formed by the apposition of a fresh extrene term or
the interposition of a fresh mddle. Mreover, the nunber of
conclusions is indefinite, though the nunmber of mddle ternms is
finite; and lastly sone of the basic truths are necessary, others
vari abl e.

Looking at it in this way we see that, since the nunber of
conclusions is indefinite, the basic truths cannot be identical or
l[imted in nunber. If, on the other hand, identity is used in
anot her sense, and it is said, e.g. 'these and no other are the
fundanental truths of geonetry, these the fundanental s of cal cul ation
t hese again of medicine'; would the statenment nean anything except
that the sciences have basic truths? To call themidentical because
they are self-identical is absurd, since everything can be
identified with everything in that sense of identity. Nor again can
the contention that all conclusions have the same basic truths mean
that fromthe nass of all possible prenisses any concl usion may be
drawn. That woul d be exceedingly naive, for it is not the case in
the clearly evident mathematical sciences, nor is it possible in
analysis, since it is the i medi ate premni sses which are the basic
truths, and a fresh conclusion is only formed by the addition of a new
i Mmediate premiss: but if it be admitted that it is these primary
i medi ate prenisses which are basic truths, each subject-genus wll
provi de one basic truth. If, however, it is not argued that fromthe
mass of all possible prem sses any concl usi on may be proved, nor yet
admtted that basic truths differ so as to be generically different
for each science, it remains to consider the possibility that, while
the basic truths of all know edge are within one genus, specia
prem sses are required to prove special conclusions. But that this
cannot be the case has been shown by our proof that the basic truths



of things generically different thenselves differ generically. For
fundanental truths are of two kinds, those which are premn sses of
denonstrati on and the subject-genus; and though the former are common,
the latter-nunmber, for instance, and magnitude-are peculiar
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Scientific know edge and its object differ from opinion and the
object of opinion in that scientific know edge is comrensurately
uni versal and proceeds by necessary connexions, and that which is
necessary cannot be ot herw se. So though there are things which are
true and real and yet can be otherw se, scientific know edge clearly
does not concern them if it did, things which can be otherw se
woul d be incapabl e of being otherwi se. Nor are they any concern of
rational intuition-by rational intuition | mean an originative
source of scientific know edge-nor of indenonstrable know edge,
which is the grasping of the i mediate prem ss. Since then rationa
intuition, science, and opinion, and what is reveal ed by these
terms, are the only things that can be "true', it follows that it is
opinion that is concerned with that which may be true or false, and
can be otherwi se: opinion in fact is the grasp of a prem ss which is
i medi ate but not necessary. This view also fits the observed facts,
for opinion is unstable, and so is the kind of being we have descri bed
as its object. Besides, when a man thinks a truth incapabl e of being
ot herwi se he always thinks that he knows it, never that he opines
it. He thinks that he opi nes when he thinks that a connexion, though
actually so, may quite easily be otherw se; for he believes that
such is the proper object of opinion, while the necessary is the
obj ect of know edge.

In what sense, then, can the same thing be the object of both
opi nion and know edge? And if any one chooses to maintain that al
that he knows he can al so opi ne, why shoul d not opinion be
know edge? For he that knows and he that opines will followthe same
train of thought through the same mddle terms until the i mediate
prem sses are reached; because it is possible to opine not only the
fact but also the reasoned fact, and the reason is the mddle term so
that, since the forner knows, he that opines al so has know edge.

The truth perhaps is that if a man grasp truths that cannot be ot her
than they are, in the way in which he grasps the definitions through
whi ch denonstrations take place, he will have not opinion but
know edge: if on the other hand he apprehends these attributes as
inhering in their subjects, but not in virtue of the subjects’
subst ance and essential nature possesses opinion and not genuine
know edge; and his opinion, if obtained through imredi ate preni sses,
will be both of the fact and of the reasoned fact; if not so obtained,
of the fact al one. The object of opinion and know edge is not quite
identical; it is only in a sense identical, just as the object of true
and false opinion is in a sense identical. The sense in which sone
mai ntain that true and fal se opinion can have the sane object |eads
themto enbrace many strange doctrines, particularly the doctrine that
what a man opines falsely he does not opine at all. There are really
many senses of 'identical', and in one sense the object of true and
fal se opinion can be the same, in another it cannot. Thus, to have a
true opinion that the diagonal is commensurate with the side would
be absurd: but because the diagonal with which they are both concerned
is the same, the two opinions have objects so far the same: on the
ot her hand, as regards their essential definable nature these
objects differ. The identity of the objects of know edge and opi ni on
is simlar. Know edge is the apprehension of, e.g. the attribute
"animal' as incapable of being otherw se, opinion the apprehension
of "animal' as capabl e of being otherw se-e.g. the apprehension that
animal is an element in the essential nature of man is know edge;

t he apprehensi on of animal as predicable of man but not as an
element in man's essential nature is opinion: man is the subject in



both judgenents, but the node of inherence differs.

This al so shows that one cannot opine and know t he sane thing
si mul t aneously; for then one woul d apprehend the same thing as both
capabl e and incapabl e of being otherw se-an inpossibility. Know edge
and opi nion of the same thing can co-exist in two different people
in the sense we have expl ai ned, but not simultaneously in the sane
person. That would involve a man's simultaneously apprehendi ng, e.g.
(1) that man is essentially animal-i.e. cannot be other than
animal -and (2) that man is not essentially animal, that is, we my
assune, may be other than animal.

Further consideration of nodes of thinking and their distribution
under the heads of discursive thought, intuition, science, art,
practical wi sdom and metaphysical thinking, belongs rather partly
to natural science, partly to noral phil osophy.
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Quick wit is a faculty of hitting upon the mddle term
i nstantaneously. It would be exenplified by a man who saw that the
nmoon has her bright side always turned towards the sun, and quickly
grasped the cause of this, nanely that she borrows her light from him
or observed sonebody in conversation with a man of wealth and
di vined that he was borrowi ng noney, or that the friendship of these
peopl e sprang froma conmmon enmity. In all these instances he has seen
the major and minor terms and then grasped the causes, the mddle
terns.

Let A represent 'bright side turned sunward', B 'lighted fromthe
sun', C the moon. Then B, 'lighted fromthe sun' is predicable of C
the noon, and A, 'having her bright side towards the source of her
light', is predicable of B. So Ais predicable of Cthrough B

Book 11
1

THE ki nds of question we ask are as many as the kinds of things
whi ch we know. They are in fact four:-(1) whether the connexion of
an attribute with a thing is a fact, (2) what is the reason of the
connexi on, (3) whether a thing exists, (4) Wuat is the nature of the
t hi ng. Thus, when our question concerns a conplex of thing and
attribute and we ask whether the thing is thus or otherw se
qual i fied-whether, e.g. the sun suffers eclipse or not-then we are
asking as to the fact of a connexion. That our inquiry ceases with the
di scovery that the sun does suffer eclipse is an indication of this;
and if we know fromthe start that the sun suffers eclipse, we do
not inquire whether it does so or not. On the other hand, when we know
the fact we ask the reason; as, for exanple, when we know that the sun
is being eclipsed and that an earthquake is in progress, it is the
reason of eclipse or earthquake into which we inquire.

VWere a conplex is concerned, then, those are the two questions we
ask; but for sone objects of inquiry we have a different kind of
guestion to ask, such as whether there is or is not a centaur or a
God. (By 'is or is not' | mean 'is or is not, wthout further
qualification'; as opposed to 'is or is not [e.g.] white'.) On the
ot her hand, when we have ascertained the thing' s existence, we inquire
as to its nature, asking, for instance, 'what, then, is God?' or 'what
is man?' .

2

These, then, are the four kinds of question we ask, and it is in the
answers to these questions that our know edge consists.

Now when we ask whether a connexion is a fact, or whether a thing
wi thout qualification is, we are really asking whether the connexion



or the thing has a 'nmiddle'; and when we have ascertained either
that the connexion is a fact or that the thing is-i.e. ascertained
either the partial or the unqualified being of the thing-and are
proceeding to ask the reason of the connexion or the nature of the
thing, then we are asking what the 'middle is.

(By distinguishing the fact of the connexion and the existence of
the thing as respectively the partial and the unqualified being of the
thing, | nean that if we ask 'does the noon suffer eclipse?, or 'does
t he nmobon wax?', the question concerns a part of the thing's being; for
what we are asking in such questions is whether a thing is this or
that, i.e. has or has not this or that attribute: whereas, if we ask
whet her the nmoon or night exists, the question concerns the
unqual i fi ed being of a thing.)

We conclude that in all our inquiries we are asking either whether
there is a "mddle or what the "mddle is: for the 'nmddle here
is precisely the cause, and it is the cause that we seek in all our
inquiries. Thus, 'Does the noon suffer eclipse? neans 'lIs there or is
there not a cause producing eclipse of the nbon?', and when we have
learnt that there is, our next question is, 'Wat, then, is this
cause? for the cause through which a thing is-not is this or that,

i.e. has this or that attribute, but w thout qualification is-and

t he cause through which it is-not is without qualification, but is
this or that as having sone essential attribute or sone accident-are
both alike the mddle . By that which is without qualification

nmean the subject, e.g. noon or earth or sun or triangle; by that which
a subject is (in the partial sense) | nean a property, e.g. eclipse,
equal ity or inequality, interposition or non-interposition. For in al
these exanples it is clear that the nature of the thing and the reason
of the fact are identical: the question 'Wat is eclipse? and its
answer ' The privation of the nmoon's light by the interposition of

the earth' are identical with the question 'Wat is the reason of
eclipse? or 'Wiy does the nmoon suffer eclipse? and the reply
'Because of the failure of light through the earth's shutting it out'.
Again, for 'Wiat is a concord? A comensurate nunerical ratio of a
high and a | ow note', we may substitute '\Wat ratio nakes a high and a
| ow note concordant? Their relation according to a commensurate
nunerical ratio." 'Are the high and the | ow note concordant?' is
equivalent to 'Is their ratio comensurate? ; and when we find that it
is comensurate, we ask 'Wat, then, is their ratio?

Cases in which the 'niddle" is sensible show that the object of
our inquiry is always the "mddle': we inquire, because we have not
perceived it, whether there is or is not a 'mddle causing, e.g. an
eclipse. On the other hand, if we were on the nobon we should not be
inquiring either as to the fact or the reason, but both fact and
reason woul d be obvi ous sinultaneously. For the act of perception
woul d have enabl ed us to know the universal too; since, the present
fact of an eclipse being evident, perception would then at the sane
time give us the present fact of the earth's screening the sun's
light, and fromthis would arise the universal

Thus, as we mamintain, to know a thing's nature is to know the reason
why it is; and this is equally true of things in so far as they are
said without qualification to he as opposed to bei ng possessed of sone
attribute, and in so far as they are said to be possessed of some
attribute such as equal to right angles, or greater or |ess.
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It is clear, then, that all questions are a search for a 'niddle'.
Let us now state how essential nature is revealed and in what way it
can be reduced to denonstration; what definition is, and what things
are definable. And let us first discuss certain difficulties which
t hese questions raise, beginning what we have to say with a point nost
intimately connected with our inmediately preceding remarks, namely
the doubt that might be felt as to whether or not it is possible to



know t he same thing in the same relation, both by definition and by
denonstration. It mght, | nmean, be urged that definition is held to
concern essential nature and is in every case universal and
affirmati ve; whereas, on the other hand, sone conclusions are negative
and some are not universal; e.g. all in the second figure are
negative, none in the third are universal. And again, not even al
affirmative conclusions in the first figure are definable, e.g. 'every
triangle has its angles equal to two right angles'. An argunent
proving this difference between denonstration and definition is that
to have scientific know edge of the denpbnstrable is identical with
possessing a denonstration of it: hence if denonstration of such

concl usions as these is possible, there clearly cannot al so be
definition of them If there could, one m ght know such a concl usion
also in virtue of its definition wi thout possessing the

denonstration of it; for there is nothing to stop our having the one
wi t hout the other.

I nduction too will sufficiently convince us of this difference;
for never yet by defining anything-essential attribute or accident-did
we get know edge of it. Again, if to define is to acquire know edge of
a substance, at any rate such attributes are not substances.

It is evident, then, that not everything denonstrable can be
defined. What then? Can everything definable be denonstrated, or
not? There is one of our previous argunments which covers this too.

O a single thing qua single there is a single scientific know edge.
Hence, since to know the denonstrable scientifically is to possess the
denonstration of it, an inpossible consequence will follow -possession
of its definition without its denmonstration will give know edge of the
denonstrabl e.

Mor eover, the basic prem sses of denonstrations are definitions, and
it has already been shown that these will be found i ndenonstrabl e;
either the basic prenmisses will be denonstrable and will depend on
prior prem sses, and the regress will be endless; or the primary
truths will be indenonstrable definitions.

But if the definable and the denobnstrable are not wholly the samne,
may they yet be partially the same? O is that inmpossible, because
there can be no denonstration of the definable? There can be none,
because definition is of the essential nature or being of sonething,
and all denpnstrations evidently posit and assume the essentia
nat ur e- mat hermati cal denonstrations, for exanple, the nature of unity
and the odd, and all the other sciences |ikew se. Mreover, every
denonstrati on proves a predicate of a subject as attaching or as not
attaching to it, but in definition one thing is not predicated of
another; we do not, e.g. predicate aninal of biped nor biped of
ani mal , nor yet figure of plane-plane not being figure nor figure
pl ane. Again, to prove essential nature is not the same as to prove
the fact of a connexion. Now definition reveals essential nature,
denonstration reveals that a given attribute attaches or does not
attach to a given subject; but different things require different
denonstrations-unl ess the one denonstration is related to the other as
part to whole. | add this because if all triangles have been proved to
possess angles equal to two right angles, then this attribute has been
proved to attach to isosceles; for isosceles is a part of which al
triangles constitute the whole. But in the case before us the fact and
the essential nature are not so related to one another, since the
one is not a part of the other

So it energes that not all the definable is denpbnstrable nor all the
denonstrabl e definable; and we may draw t he general concl usion that
there is no identical object of which it is possible to possess both a
definition and a denmonstration. It follows obviously that definition
and denonstration are neither identical nor contained either within
the other: if they were, their objects would be related either as
i dentical or as whole and part.



So much, then, for the first stage of our problem The next step
is to raise the question whether syllogismi.e. denmponstration-of the
definable nature is possible or, as our recent argunent assumned,

i mpossi bl e.

We might argue it inpossible on the follow ng grounds:-(a) syllogism
proves an attribute of a subject through the mddle term on the other
hand (b) its definable nature is both 'peculiar’' to a subject and
predi cated of it as belonging to its essence. But in that case (1) the
subject, its definition, and the mddl e term connecting them nust be
reci procal ly predi cable of one another; for if Ais to C obviously
Ais 'peculiar’' to Band Bto Cin fact all three terns are 'peculiar’
to one another: and further (2) if Ainheres in the essence of all B
and B is predicated universally of all C as belonging to C s
essence, A also nmust be predicated of C as belonging to its essence.

If one does not take this relation as thus duplicated-if, that is, A
is predicated as being of the essence of B, but Bis not of the
essence of the subjects of which it is predicated-A will not
necessarily be predicated of C as belonging to its essence. So both
prem sses will predicate essence, and consequently B also will be
predi cated of C as its essence. Since, therefore, both prem sses do
predi cate essence-i.e. definable formC s definable formw || appear
in the mddle termbefore the conclusion is drawn.

We may generalize by supposing that it is possible to prove the
essential nature of man. Let C be man, A man's essentia
nature--two-footed animal, or aught else it nmay be. Then, if we are to
syl l ogi ze, A rmust be predicated of all B. But this premss will be
medi ated by a fresh definition, which consequently will also be the
essential nature of man. Therefore the argunent assumes what it has to
prove, since Btoo is the essential nature of man. It is, however, the
case in which there are only the two prem sses-i.e. in which the
prem sses are primary and i mmedi at e-whi ch we ought to investigate,
because it best illustrates the point under discussion

Thus they who prove the essential nature of soul or man or
anyt hi ng el se through reciprocating terms beg the question. It would
be beggi ng the question, for exanple, to contend that the soul is that
whi ch causes its own life, and that what causes its own life is a
sel f-nmovi ng nunber; for one would have to postulate that the soul is a
sel f-movi ng nunber in the sense of being identical with it. For if A
is predicable as a nmere consequent of B and B of C, Awll not on that
account be the definable formof C A wll nerely be what it was
true to say of C. Even if Ais predicated of all B inasmuch as Bis
identical with a species of A still it will not follow being an
animal is predicated of being a man-since it is true that in al
i nstances to be human is to be animal, just as it is also true that
every man i s an animal -but not as identical wth being man.

We concl ude, then, that unless one takes both the prem sses as
predi cati ng essence, one cannot infer that Ais the definable formand
essence of C but if one does so take them in assumng B one will
have assumed, before draw ng the conclusion, what the definable form
of Cis; so that there has been no inference, for one has begged the
guesti on.
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Nor, as was said in ny formal logic, is the nethod of division a
process of inference at all, since at no point does the
characterization of the subject follow necessarily fromthe
prem sing of certain other facts: division denmobnstrates as little as
does induction. For in a genuine denmonstration the conclusion nust not
be put as a question nor depend on a concession, but must follow
necessarily fromits prem sses, even if the respondent deny it. The
definer asks 'I's man animal or inanimate? and then assumes-he has not
inferred-that man is animal. Next, when presented with an exhaustive



division of animal into terrestrial and aquatic, he assunes that man
is terrestrial. Moreover, that man is the conplete fornula,
terrestrial-animl, does not follow necessarily fromthe prem sses:
this too is an assunption, and equally an assunpti on whether the

di vi sion conprises many differentiae or few. (Indeed as this method of
division is used by those who proceed by it, even truths that can be
inferred actually fail to appear as such.) For why should not the
whol e of this formula be true of man, and yet not exhibit his
essential nature or definable forn? Again, what guarantee is there
agai nst an unessential addition, or against the omi ssion of the
final or of an intermedi ate determ nant of the substantial being?

The champi on of division night here urge that though these | apses do
occur, yet we can solve that difficulty if all the attributes we
assune are constituents of the definable form and if, postulating the
genus, we produce by division the requisite uninterrupted sequence
of terms, and onmit nothing; and that indeed we cannot fail to fulfi
these conditions if what is to be divided falls whole into the
di vision at each stage, and none of it is omtted; and that this-the
di vi dendum rmust wi t hout further question be (ultimately) incapable
of fresh specific division. Nevertheless, we reply, division does
not involve inference; if it gives know edge, it gives it in another
way. Nor is there any absurdity in this: induction, perhaps, is not
denonstration any nore than is division, et it does nmake evident
some truth. Yet to state a definition reached by divisionis not to
state a conclusion: as, when conclusions are drawn w thout their
appropriate mddles, the alleged necessity by which the inference
follows fromthe prem sses is open to a question as to the reason
for it, so definitions reached by division invite the same question.

Thus to the question 'Wat is the essential nature of man?' the
divider replies "Animal, nortal, footed, biped, w ngless'; and when at
each step he is asked 'Wy?', he will say, and, as he thinks, proves
by division, that all animal is nortal or immortal: but such a formula
taken in its entirety is not definition; so that even if division does
denonstrate its formula, definition at any rate does not turn out to
be a concl usion of inference.

6

Can we neverthel ess actually denpbnstrate what a thing essentially
and substantially is, but hypothetically, i.e. by premising (1) that
its definable formis constituted by the 'peculiar' attributes of
its essential nature; (2) that such and such are the only attributes
of its essential nature, and that the conplete synthesis of themis
peculiar to the thing; and thus-since in this synthesis consists the
bei ng of the thing-obtaining our conclusion? O is the truth that,
since proof must be through the mddle term the definable formis
once nmore assunmed in this mnor prem ss too?

Further, just as in syllogizing we do not prem se what syllogistic
inference is (since the prem sses fromwhich we concl ude nust be
rel ated as whole and part), so the definable formnust not fall wthin
the syll ogi smbut remain outside the prem sses posited. It is only
agai nst a doubt as to its having been a syllogistic inference at al
that we have to defend our argunment as conformng to the definition of
syllogism It is only when some one doubts whet her the concl usion
proved is the definable formthat we have to defend it as conform ng
to the definition of definable formwhich we assuned. Hence
syl l ogistic inference nust be possible even w thout the express
statement of what syllogismis or what definable formis.

The foll owi ng type of hypothetical proof also begs the question.

If evil is definable as the divisible, and the definition of a thing' s
contrary-if it has one the contrary of the thing's definition; then,

if good is the contrary of evil and the indivisible of the

di visible, we conclude that to be good is essentially to be

i ndi visible. The question is begged because definable formis



assuned as a premiss, and as a premi ss which is to prove definable
form 'But not the sane definable form, you may object. That | admt,
for in denmonstrations also we premise that '"this' is predicable of
"that'; but in this premss the termwe assert of the minor is neither
the major itself nor a termidentical in definition, or convertible,
with the mgjor.

Agai n, both proof by division and the syllogismjust described are
open to the question why nman shoul d be ani mal - bi ped-terrestrial and
not merely animal and terrestrial, since what they prem se does not
ensure that the predicates shall constitute a genuine unity and not
nerely belong to a single subject as do rnusical and granmatical when
predi cated of the sane nan.
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How then by definition shall we prove substance or essential nature?
We cannot show it as a fresh fact necessarily follow ng fromthe
assunption of prem sses admitted to be facts-the nethod of
denonstrati on: we may not proceed as by induction to establish a
uni versal on the evidence of groups of particulars which offer no
exception, because induction proves not what the essential nature of a
thing is but that it has or has not sone attribute. Therefore, since
presunmably one cannot prove essential nature by an appeal to sense
perception or by pointing with the finger, what other nethod remains?

To put it another way: how shall we by definition prove essentia
nature? He who knows what human-or any other-nature is, nmust know al so
that man exists; for no one knows the nature of what does not
exi st-one can know t he neani ng of the phrase or nanme 'goat-stag but
not what the essential nature of a goat-stag is. But further, if
definition can prove what is the essential nature of a thing, can it
al so prove that it exists? And howwill it prove them both by the same
process, since definition exhibits one single thing and
denonstrati on anot her single thing, and what human nature is and the
fact that man exists are not the same thing? Then too we hol d that
it is by demonstration that the being of everything nust be
proved-unl ess indeed to be were its essence; and, since being is not a
genus, it is not the essence of anything. Hence the being of
anything as fact is matter for denonstration; and this is the actua
procedure of the sciences, for the geonmeter assumes the nmeaning of the
word triangle, but that it is possessed of sone attribute he proves.
VWhat is it, then, that we shall prove in defining essential nature?
Triangle? In that case a man will know by definition what a thing's
nature is w thout knowi ng whether it exists. But that is inpossible.

Moreover it is clear, if we consider the nethods of defining
actually in use, that definition does not prove that the thing defined
exi sts: since even if there does actually exist something which is
equi di stant froma centre, yet why should the thing naned in the
definition exist? Wiy, in other words, should this be the fornmula
defining circle? One might equally well call it the definition of
nmount ai n copper. For definitions do not carry a further guarantee that
the thing defined can exist or that it is what they claimto define:
one can al ways ask why.

Since, therefore, to define is to prove either a thing' s essentia
nature or the meaning of its nane, we may conclude that definition, if
it in no sense proves essential nature, is a set of words signifying
preci sely what a name signifies. But that were a strange
consequence; for (1) both what is not substance and what does not
exi st at all woul d be definable, since even non-existents can be
signified by a nanme: (2) all sets of words or sentences woul d be
definitions, since any kind of sentence could be given a nane; so that
we should all be talking in definitions, and even the Iliad would be a
definition: (3) no denonstration can prove that any particul ar name
means any particular thing: neither, therefore, do definitions, in
addition to revealing the meaning of a nane, also reveal that the name



has this meaning. It appears then fromthese considerations that
neither definition and syllogismnor their objects are identical

and further that definition neither denonstrates nor proves

anyt hi ng, and that know edge of essential nature is not to be obtained
either by definition or by denonstration.
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W nust now start afresh and consider which of these conclusions are
sound and which are not, and what is the nature of definition, and
whet her essential nature is in any sense denonstrabl e and definable or
in none.

Now to know its essential nature is, as we said, the same as to know
the cause of a thing' s existence, and the proof of this depends on the
fact that a thing nust have a cause. Mreover, this cause is either
identical with the essential nature of the thing or distinct from
it; and if its cause is distinct fromit, the essential nature of
the thing is either denonstrable or indenpbnstrable. Consequently, if
the cause is distinct fromthe thing's essential nature and
denonstration is possible, the cause nmust be the niddle term and, the
concl usi on proved being universal and affirmative, the proof is in the
first figure. So the nethod just exam ned of proving it through
anot her essential nature would be one way of proving essential nature,
because a concl usi on containing essential nature nust be inferred
through a middle which is an essential nature just as a 'peculiar’
property rmust be inferred through a mddle which is a 'peculiar’
property; so that of the two definable natures of a single thing
this method will prove one and not the other

Now it was said before that this nmethod could not anpunt to
denonstrati on of essential nature-it is actually a dialectical proof
of it-so let us begin again and explain by what method it can be
denonstrated. Wen we are aware of a fact we seek its reason, and
t hough sonetimes the fact and the reason dawn on us simnultaneously,
yet we cannot apprehend the reason a nonent sooner than the fact;
and clearly in just the same way we cannot apprehend a thing's
definable formw thout apprehending that it exists, since while we are
i gnorant whether it exists we cannot know its essential nature.
Moreover we are aware whether a thing exists or not sometines
t hrough apprehending an elenent in its character, and sonetinmes
accidentally, as, for exanple, when we are aware of thunder as a noise
in the clouds, of eclipse as a privation of light, or of nan as sone
species of animal, or of the soul as a self-nmoving thing. As often
as we have accidental know edge that the thing exists, we nmust be in a
whol |y negative state as regards awareness of its essential nature;
for we have not got genuine know edge even of its existence, and to
search for a thing's essential nature when we are unaware that it
exists is to search for nothing. On the other hand, whenever we
apprehend an elenment in the thing's character there is |ess
difficulty. Thus it follows that the degree of our know edge of a
thing's essential nature is determ ned by the sense in which we are
aware that it exists. Let us then take the followi ng as our first
i nstance of being aware of an element in the essential nature. Let A
be eclipse, Cthe nobon, B the earth's acting as a screen. Now to ask
whet her the nmoon is eclipsed or not is to ask whether or not B has
occurred. But that is precisely the sane as aski ng whether A has a
defining condition; and if this condition actually exists, we assert
that A also actually exists. Or again we may ask which side of a
contradiction the defining condition necessitates: does it nake the
angles of a triangle equal or not equal to two right angles? Wen we
have found the answer, if the prem sses are i medi ate, we know fact
and reason together; if they are not inmedi ate, we know the fact
wi t hout the reason, as in the follow ng example: let C be the noon,

A eclipse, Bthe fact that the moon fails to produce shadows though
she is full and though no visible body intervenes between us and



her. Then if B, failure to produce shadows in spite of the absence
of an intervening body, is attributable Ato C, and eclipse, is
attributable to B, it is clear that the moon is eclipsed, but the
reason why is not yet clear, and we know that eclipse exists, but we
do not know what its essential nature is. But when it is clear that
Ais attributable to C and we proceed to ask the reason of this
fact, we are inquiring what is the nature of B: is it the earth's
acting as a screen, or the nmoon's rotation or her extinction? But Bis
the definition of the other term viz. in these exanmples, of the major
termA; for eclipse is constituted by the earth acting as a screen.
Thus, (1) 'What is thunder?" 'The quenching of fire in cloud , and (2)
"Why does it thunder?' 'Because fire is quenched in the cloud', are
equi valent. Let C be cloud, A thunder, B the quenching of fire. Then B
is attributable to C, cloud, since fire is quenched in it; and A,
noi se, is attributable to B; and B is assuredly the definition of
the major termA. |If there be a further nediating cause of B, it
will be one of the remaining partial definitions of A

W have stated then how essential nature is discovered and becones
known, and we see that, while there is no syllogismi.e. no
denonstrative syllogi smof essential nature, yet it is through
syllogism viz. denonstrative syllogism that essential nature is
exhi bited. So we conclude that neither can the essential nature of
anyt hi ng which has a cause distinct fromitself be known w thout
denonstration, nor can it be denonstrated; and this is what we
contended in our prelimnary discussions.
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Now whi |l e some things have a cause distinct fromthensel ves,
others have not. Hence it is evident that there are essentia
natures which are i medi ate, that is are basic prem sses; and of these
not only that they are but al so what they are rmust be assumed or
revealed in some other way. This too is the actual procedure of the
arithmetician, who assunes both the nature and the existence of
unit. On the other hand, it is possible (in the manner explained) to
exhi bit through denmponstration the essential nature of things which
have a 'mddle', i.e. a cause of their substantial being other than
that being itself; but we do not thereby denpnstrate it.
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Since definition is said to be the statement of a thing' s nature,
obvi ously one kind of definition will be a statenment of the meaning of
the nane, or of an equivalent nom nal formula. A definitionin this
sense tells you, e.g. the meaning of the phrase 'triangul ar
character'. Wen we are aware that triangle exists, we inquire the
reason why it exists. But it is difficult thus to learn the definition
of things the existence of which we do not genuinely knowthe cause of
this difficulty being, as we said before, that we only know
accidentally whether or not the thing exists. Mreover, a statenent
may be a unity in either of two ways, by conjunction, like the
Iliad, or because it exhibits a single predicate as inhering not
accidentally in a single subject.

That then is one way of defining definition. Another kind of
definition is a formula exhibiting the cause of a thing' s existence.
Thus the former signifies w thout proving, but the latter will clearly
be a quasi-denonstration of essential nature, differing from
denonstration in the arrangenent of its terns. For there is a
di fference between stating why it thunders, and stating what is the

essential nature of thunder; since the first statement will be
'Because fire is quenched in the clouds', while the statenent of
what the nature of thunder is will be 'The noise of fire being

guenched in the clouds'. Thus the same statement takes a different
form in one formit is continuous denonstration, in the other



definition. Again, thunder can be defined as noise in the clouds,
which is the conclusion of the denonstration enbodyi ng essentia
nature. On the other hand the definition of imedi ates is an

i ndermonst rabl e positing of essential nature.

We conclude then that definition is (a) an i ndenonstrable
statement of essential nature, or (b) a syllogismof essentia
nature differing fromdenmonstration in grammatical form or (c) the
concl usi on of a dempnstration giving essential nature.

Qur discussion has therefore made plain (1) in what sense and of
what things the essential nature is denonstrable, and in what sense
and of what things it is not; (2) what are the various meani ngs of the
termdefinition, and in what sense and of what things it proves the
essential nature, and in what sense and of what things it does not;
(3) what is the relation of definition to denmonstration, and how far
the sane thing is both definable and denonstrable and how far it is
not .

11

We think we have scientific know edge when we know the cause, and
there are four causes: (1) the definable form (2) an antecedent which
necessitates a consequent, (3) the efficient cause, (4) the fina
cause. Hence each of these can be the mddle termof a proof, for
(a) though the inference from antecedent to necessary consequent
does not hold if only one premiss is assuned-two is the
mnimumstill when there are two it holds on condition that they
have a single common mddle term So it is fromthe assunption of this
single mddle termthat the conclusion follows necessarily. The
following exanple will also showthis. Wiy is the angle in a
semcircle a right angle?-or fromwhat assunption does it follow
that it is a right angle? Thus, let A be right angle, B the half of
two right angles, Cthe angle in a semicircle. Then B is the cause
in virtue of which A right angle, is attributable to C, the angle
in a semcircle, since B=A and the other, viz. C =B, for Cis half
of two right angles. Therefore it is the assunption of B, the half
of two right angles, fromwhich it follows that Ais attributable to
C, i.e. that the angle in a semicircle is a right angle. Mreover, B
is identical with (b) the defining formof A since it is what A's
definition signifies. Mreover, the formal cause has al ready been
shown to be the mddle. (c) 'Wiy did the Athenians becone invol ved
in the Persian war?' neans '\Wat cause originated the wagi ng of war
agai nst the Athenians?' and the answer is, 'Because they raided Sardis
with the Eretrians', since this originated the war. Let A be war, B
unprovoked raiding, C the Athenians. Then B, unprovoked raiding, is
true of C, the Athenians, and Ais true of B, since nmen nmake war on
t he unjust aggressor. So A, having war waged upon them is true of
B, the initial aggressors, and Bis true of C, the Athenians, who were
t he aggressors. Hence here too the cause-in this case the efficient
cause-is the middle term (d) This is no |l ess true where the cause
is the final cause. E.g. why does one take a wal k after supper? For
t he sake of one's health. Wiy does a house exist? For the preservation
of one's goods. The end in viewis in the one case health, in the
ot her preservation. To ask the reason why one nust wal k after supper
is precisely to ask to what end one nust do it. Let C be wal king after
supper, B the non-regurgitation of food, A health. Then | et walking
after supper possess the property of preventing food fromrising to
the orifice of the stomach, and let this condition be healthy; since
it seems that B, the non-regurgitation of food, is attributable to
C, taking a walk, and that A health, is attributable to B. Wat,
then, is the cause through which A the final cause, inheres in C?

It is B, the non-regurgitation of food; but Bis a kind of

definition of A, for Awll be explained by it. Wiy is B the cause

of A's belonging to C? Because to be in a condition such as Bis to be
in health. The definitions nmust be transposed, and then the detai



wi Il become clearer. Incidentally, here the order of conming to be is
the reverse of what it is in proof through the efficient cause: in the
efficient order the mddle termmnust cone to be first, whereas in

the tel eol ogi cal order the mnor, C nust first take place, and the
end in view cones last in tine.

The sane thing may exist for an end and be necessitated as well. For
exanpl e, light shines through a lantern (1) because that which consists
of relatively small particles necessarily passes through pores |arger
than those particles-assuning that |ight does issue by penetration-
and (2) for an end, nanely to save us fromstunbling. If then, a
thi ng can exist through two causes, can it cone to be through two
causes-as for instance if thunder be a hiss and a roar necessarily
produced by the quenching of fire, and al so designed, as the
Pyt hagoreans say, for a threat to terrify those that lie in Tartarus?
I ndeed, there are very many such cases, nostly anpbng the processes
and products of the natural world; for nature, in different senses
of the term'nature', produces now for an end, now by necessity.

Necessity too is of two kinds. It may work in accordance with a
thing's natural tendency, or by constraint and in opposition to it;
as, for instance, by necessity a stone is borne both upwards and
downwar ds, but not by the sanme necessity.

O the products of man's intelligence some are never due to chance
or necessity but always to an end, as for exanple a house or a statue;
ot hers, such as health or safety, may result from chance as well.

It is nostly in cases where the issue is indeternminate (though
only where the production does not originate in chance, and the end is
consequently good), that a result is due to an end, and this is true
alike in nature or in art. By chance, on the other hand, nothing cones
to be for an end.

12
The effect may be still coming to be, or its occurrence may be past
or future, yet the cause will be the same as when it is actually

existent-for it is the mddle which is the cause-except that if the
effect actually exists the cause is actually existent, if it is comng
to be so is the cause, if its occurrence is past the cause is past, if
future the cause is future. For exanple, the nobon was eclipsed because
the earth intervened, is becom ng eclipsed because the earth is in
process of intervening, will be eclipsed because the earth wll

i ntervene, is eclipsed because the earth intervenes.

To take a second exanple: assunming that the definition of ice is
solidified water, let C be water, A solidified, B the mddle, whichis
the cause, nanely total failure of heat. Then B is attributed to C,
and A, solidification, to B: ice when B is occurring, has formed
when B has occurred, and will formwhen B shall occur

This sort of cause, then, and its effect cone to be simnultaneously
when they are in process of beconing, and exist sinultaneously when
they actually exist; and the same hol ds good when they are past and
when they are future. But what of cases where they are not
si mul taneous? Can causes and effects different from one anot her
form as they seemto us to form a continuous succession, a past
effect resulting froma past cause different fromitself, a future
effect froma future cause different fromit, and an effect which is
conmi ng-to-be froma cause different fromand prior to it? Now on
this theory it is fromthe posterior event that we reason (and this
t hough these later events actually have their source of originin
previ ous events--a fact which shows that al so when the effect is
com ng-to-be we still reason fromthe posterior event), and fromthe
event we cannot reason (we cannot argue that because an event A has
occurred, therefore an event B has occurred subsequently to A but

still in the past-and the same holds good if the occurrence is
future)-cannot reason because, be the tine interval definite or
indefinite, it will never be possible to infer that because it is true

to say that A occurred, therefore it is true to say that B, the



subsequent event, occurred; for in the interval between the events,
t hough A has already occurred, the latter statement will be fal se. And
the sane argument applies also to future events; i.e. one cannot infer
froman event which occurred in the past that a future event wl|
occur. The reason of this is that the m ddl e nmust be honmpbgeneous, past
when the extremes are past, future when they are future, coming to
be when they are com ng-to-be, actually existent when they are
actually existent; and there cannot be a middl e term honogeneous
with extremes respectively past and future. And it is a further
difficulty in this theory that the time interval can be neither
indefinite nor definite, since during it the inference will be
false. W have also to inquire what it is that holds events together
so that the com ng-to-be now occurring in actual things foll ows upon a
past event. It is evident, we may suggest, that a past event and a
present process cannot be 'contiguous', for not even two past events
can be 'contiguous'. For past events are limts and atomic; so just as
points are not 'contiguous' neither are past events, since both are
i ndivisible. For the sane reason a past event and a present process
cannot be 'contiguous', for the process is divisible, the event
i ndivisible. Thus the relation of present process to past event is
anal ogous to that of line to point, since a process contains an
infinity of past events. These questions, however, must receive a nore
explicit treatment in our general theory of change.

The foll owi ng nust suffice as an account of the manner in which
the mddl e woul d be identical with the cause on the supposition that
conm ng-to-be is a series of consecutive events: for in the ternms of
such a series too the nmddle and major terms nust forman i nmedi ate
prem ss; e.g. we argue that, since C has occurred, therefore A
occurred: and C s occurrence was posterior, A's prior; but Cis the
source of the inference because it is nearer to the present noment,
and the starting-point of tine is the present. W next argue that,
since D has occurred, therefore C occurred. Then we concl ude that,
since D has occurred, therefore A nust have occurred; and the cause is
C, for since D has occurred C nust have occurred, and since C has
occurred A must previously have occurred.

If we get our mddle termin this way, will the series term nate
in an i medi ate prem ss, or since, as we said, no two events are
‘contiguous', will a fresh mddle termalways intervene because

there is an infinity of mddles? No: though no two events are
‘contiguous', yet we nmust start froma premnmiss consisting of a
m ddl e and the present event as mpjor. The like is true of future

events too, since if it is true to say that Dwill exist, it rmust be a
prior truth to say that Awll exist, and the cause of this conclusion
is C for if Dwill exist, Cwll exist prior to D, and if C wll
exist, Awll exist prior toit. And here too the same infinite

divisibility mght be urged, since future events are not 'contiguous'.
But here too an i medi ate basic prem ss nmust be assuned. And in the
world of fact this is so: if a house has been built, then bl ocks

must have been quarried and shaped. The reason is that a house

havi ng been built necessitates a foundation having been laid, and if a
foundati on has been | aid bl ocks nust have been shaped bef or ehand.

Again, if a house will be built, blocks will simlarly be shaped
bef orehand; and proof is through the mddle in the same way, for the
foundation will exist before the house.

Now we observe in Nature a certain kind of circular process of
conm ng-to-be; and this is possible only if the mddle and extremne
ternms are reciprocal, since conversion is conditioned by reciprocity
in the terns of the proof. This-the convertibility of conclusions
and preni sses-has been proved in our early chapters, and the
circular process is an instance of this. In actual fact it is
exenplified thus: when the earth had been npi stened an exhal ati on
was bound to rise, and when an exhal ati on had risen cloud was bound to
form and fromthe formation of cloud rain necessarily resulted and by
the fall of rain the earth was necessarily npistened: but this was the



starting-point, so that a circle is conpleted; for posit any one of
the terms and another follows fromit, and fromthat another, and from
that again the first.

Sone occurrences are universal (for they are, or cone-to-be what
they are, always and in ever case); others again are not always what
they are but only as a general rule: for instance, not every nman can
grow a beard, but it is the general rule. In the case of such
connexions the nmddle termtoo nmust be a general rule. For if Ais
predi cated universally of B and B of C, A too nust be predicated
al ways and in every instance of C, since to hold in every instance and
al ways is of the nature of the universal. But we have assuned a
connexi on which is a general rule; consequently the mddle termB nust
al so be a general rule. So connexions which enmbody a general rule-i.e.
whi ch exist or come to be as a general rule-will also derive from
i medi at e basi c prem sses.

13

We have al ready expl ai ned how essential nature is set out in the
terms of a denonstration, and the sense in which it is or is not
denonstrabl e or definable; so |let us now discuss the nethod to be
adopted in tracing the elements predicated as constituting the
definable form

Now of the attributes which inhere always in each several thing
there are sonme which are wider in extent than it but not wi der than
its genus (by attributes of wi der extent nean all such as are
uni versal attributes of each several subject, but in their application
are not confined to that subject). while an attribute may inhere in
every triad, yet also in a subject not a triad-as being inheres in
triad but also in subjects not nunmbers at all-odd on the other hand is
an attribute inhering in every triad and of w der application
(inhering as it does also in pentad), but which does not extend beyond
the genus of triad; for pentad is a nunber, but nothing outside nunber
is odd. It is such attributes which we have to select, up to the exact
poi nt at which they are severally of w der extent than the subject but
collectively coextensive with it; for this synthesis must be the
substance of the thing. For exanple every triad possesses the
attributes nunmber, odd, and prime in both senses, i.e. not only as
possessing no divisors, but also as not being a sum of nunbers.

This, then, is precisely what triad is, viz. a nunber, odd, and

prime in the former and also the latter sense of the term for these
attributes taken severally apply, the first two to all odd nunbers,
the last to the dyad also as well as to the triad, but, taken
collectively, to no other subject. Now since we have shown above' t hat
attributes predicated as belonging to the essential nature are
necessary and that universals are necessary, and since the

attributes which we select as inhering in triad, or in any other

subj ect whose attributes we select in this way, are predicated as

bel onging to its essential nature, triad will thus possess these
attributes necessarily. Further, that the synthesis of them
constitutes the substance of triad is shown by the follow ng argunent.
If it is not identical with the being of triad, it nmust be rel ated

to triad as a genus naned or naneless. It will then be of w der extent
than triad-assum ng that w der potential extent is the character of

a genus. If on the other hand this synthesis is applicable to no

subj ect other than the individual triads, it will be identical with
the being of triad, because we make the further assunption that the
subst ance of each subject is the predication of elenents inits
essential nature down to the last differentia characterizing the
individuals. It follows that any other synthesis thus exhibited wll
i kewi se be identical with the being of the subject.

The aut hor of a hand-book on a subject that is a generic whole
shoul d divide the genus into its first infinae species-nunber e.qg.
into triad and dyad-and then endeavour to seize their definitions by
the nethod we have described-the definition, for exanple, of



straight line or circle or right angle. After that, having established
what the category is to which the subaltern genus bel ongs-quantity

or quality, for instance-he should exam ne the properties 'peculiar’
to the species, working through the proximate conmon differentiae.

He shoul d proceed thus because the attributes of the genera conpounded
of the infimae species will be clearly given by the definitions of the
speci es; since the basic element of themall is the definition, i.e.
the sinple infirm species, and the attributes inhere essentially in
the sinple infime species, in the genera only in virtue of these.

Di vi sions according to differentiae are a useful accessory to this
nmet hod. What force they have as proofs we did, indeed, explain
above, but that nmerely towards collecting the essential nature they
may be of use we will proceed to show They night, indeed, seemto
be of no use at all, but rather to assune everything at the start
and to be no better than an initial assunption made w t hout
division. But, in fact, the order in which the attributes are
predi cated does make a difference--it matters whether we say
ani mal -t ane- bi ped, or biped-animal-tame. For if every definable
thing consists of two elements and 'animal-tane' forms a unity, and
again out of this and the further differentia nman (or whatever else is
the unity under construction) is constituted, then the el enents we
assune have necessarily been reached by division. Again, division is
the only possibl e nmethod of avoiding the om ssion of any el ement of
the essential nature. Thus, if the primary genus is assuned and we
then take one of the |ower divisions, the dividendumw Il not fal
whole into this division: e.g. it is not all animal which is either
whol e-wi nged or split-wi nged but all w nged animal, for it is w nged
animal to which this differentiation belongs. The primary
differentiation of animal is that within which all animal falls. The
like is true of every other genus, whether outside aninal or a
subaltern genus of animal; e.g. the primary differentiation of bird is
that within which falls every bird, of fish that within which falls
every fish. So, if we proceed in this way, we can be sure that nothing
has been omtted: by any other nethod one is bound to onmit something
wi t hout knowing it.

To define and divide one need not know the whol e of existence. Yet
some hold it inpossible to know the differentiae distinguishing each
thing fromevery single other thing wthout knowi ng every single other
t hi ng; and one cannot, they say, know each thing w thout knowing its
differentiae, since everything is identical with that fromwhich it
does not differ, and other than that fromwhich it differs. Now
first of all this is a fallacy: not every differentia precludes
identity, since many differentiae inhere in things specifically
i dentical, though not in the substance of these nor essentially.
Secondl y, when one has taken one's differing pair of opposites and
assuned that the two sides exhaust the genus, and that the subject one
seeks to define is present in one or other of them and one has
further verified its presence in one of them then it does not
matter whether or not one knows all the other subjects of which the
differentiae are also predicated. For it is obvious that when by
this process one reaches subjects incapable of further differentiation
one will possess the formula defining the substance. Mreover, to
postul ate that the division exhausts the genus is not illegitinmate
if the opposites exclude a middle; since if it is the differentia of
t hat genus, anything contained in the genus nmust lie on one of the two
si des.

In establishing a definition by division one should keep three
objects in view (1) the admi ssion only of elenents in the definable
form (2) the arrangenent of these in the right order, (3) the
omi ssion of no such elenents. The first is feasible because one can
establish genus and differentia through the topic of the genus, just
as one can conclude the inherence of an accident through the topic
of the accident. The right order will be achieved if the right termis
assuned as primary, and this will be ensured if the termselected is



predi cable of all the others but not all they of it; since there
must be one such term Having assuned this we at once proceed in the
same way with the lower terns; for our second termw !l be the first
of the remainder, our third the first of those which follow the second
in a 'contiguous' series, since when the higher termis excluded, that
termof the remainder which is 'contiguous' to it will be primary, and
so on. Qur procedure makes it clear that no elements in the
definable form have been onmitted: we have taken the differentia that
cones first in the order of division, pointing out that aninmal, e.g.
is divisible exhaustively into A and B, and that the subject accepts
one of the two as its predicate. Next we have taken the differentia of
t he whol e thus reached, and shown that the whole we finally reach is
not further divisible-i.e. that as soon as we have taken the |ast
differentia to formthe concrete totality, this totality admts of
no division into species. For it is clear that there is no superfluous
addition, since all these ternms we have selected are elenments in the
definable form and nothing | acking, since any om ssion would have
to be a genus or a differentia. Now the primary termis a genus, and
this termtaken in conjunction with its differentiae is a genus:
noreover the differentiae are all included, because there is now no
further differentia; if there were, the final concrete would admit
of division into species, which, we said, is not the case.

To resume our account of the right nethod of investigation: W
must start by observing a set of simlar-i.e. specifically
i denti cal -individual s, and consi der what el enent they have in
conmmon. We rmust then apply the sane process to another set of
i ndi vi dual s whi ch bel ong to one species and are generically but not
specifically identical with the forner set. Wen we have established
what the conmon elenent is in all nenmbers of this second speci es,
and |ikew se in nmenbers of further species, we should agai n consider
whet her the results established possess any identity, and persevere
until we reach a single forrmula, since this will be the definition
of the thing. But if we reach not one fornmula but two or nore,
evidently the defini endum cannot be one thing but rmust be nore than
one. | may illustrate ny neaning as follows. If we were inquiring what
the essential nature of pride is, we should exam ne instances of proud
men we know of to see what, as such, they have in common; e.g. if
Al ci bi ades was proud, or Achilles and A ax were proud, we should
find on inquiring what they all had in common, that it was intol erance
of insult; it was this which drove Al cibiades to war, Achilles
wrath, and Ajax to suicide. W shoul d next exam ne other cases,
Lysander, for exanple, or Socrates, and then if these have in comon
indifference alike to good and ill fortune, | take these two results
and inquire what comon el ement have equanimty anmd the
vicissitudes of life and inpatience of dishonour. If they have none,
there will be two genera of pride. Besides, every definition is always
uni versal and comrensurate: the physician does not prescribe what is
healthy for a single eye, but for all eyes or for a determ nate
species of eye. It is also easier by this nethod to define the
singl e species than the universal, and that is why our procedure
shoul d be fromthe several species to the universal genera-this for
the further reason too that equivocation is less readily detected in
genera than in infime species. Indeed, perspicuity is essential in
definitions, just as inferential noverment is the minimumrequired in
denonstrations; and we shall attain perspicuity if we can coll ect
separately the definition of each species through the group of
si ngul ars whi ch we have established e.g. the definition of
simlarity not unqualified but restricted to colours and to figures;
the definition of acuteness, but only of sound-and so proceed to the
common uni versal with a careful avoi dance of equivocation. W nay
add that if dialectical disputation nust not enploy netaphors, clearly
nmet aphors and net aphorical expressions are precluded in definition
ot herwi se dial ectic would invol ve nmetaphors.
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In order to formulate the connexi ons we wi sh to prove we have to
sel ect our anal yses and divisions. The method of selection consists in
| ayi ng down the conmon genus of all our subjects of investigation-if
e.g. they are animals, we |lay down what the properties are which
i nhere in every animal. These established, we next |lay down the
properties essentially connected with the first of the remaining
classes-e.g. if this first subgenus is bird, the essentia
properties of every bird-and so on, always characterizing the
proxi mate subgenus. This will clearly at once enable us to say in
virtue of what character the subgenera-man, e.g. or horse-possess
their properties. Let A be animal, B the properties of every animal, C
D E various species of animal. Then it is clear in virtue of what
character B inheres in D-nanely A-and that it inheres in C and E for
t he sane reason: and throughout the remaini ng subgenera al ways the
same rul e applies.

We are now taking our exanples fromthe traditional class-nanes, but
we nust not confine ourselves to considering these. W nust coll ect
any ot her conmon character which we observe, and then consider with
what species it is connected and what.properties belong to it. For
exanpl e, as the comron properties of horned animals we collect the
possession of a third stomach and only one row of teeth. Then since it
is clear in virtue of what character they possess these
attributes-namely their horned character-the next question is, to what
speci es does the possession of horns attach?

Yet a further nethod of selection is by analogy: for we cannot
find a single identical nane to give to a squid's pounce, a fish's
spi ne, and an animal's bone, although these too possess conmpn
properties as if there were a single osseous nature.

15

Sone connexions that require proof are identical in that they
possess an identical 'mddle e.g. a whole group m ght be proved
t hrough 'reci procal replacenent'-and of these one class are
identical in genus, nanely all those whose difference consists in
their concerning different subjects or in their node of manifestation
This latter class may be exenmplified by the questions as to the causes
respectively of echo, of reflection, and of the rai nbow the
connexi ons to be proved whi ch these questions enbody are identica
generically, because all three are forns of repercussion; but
specifically they are different.

O her connexions that require proof only differ in that the 'mddle
of the one is subordinate to the 'mddl e of the other. For exanple:
Wy does the Nile rise towards the end of the nonth? Because towards
its close the nmonth is nore stormy. Wiy is the nonth nore storny
towards its cl ose? Because the noon is waning. Here the one cause is
subordinate to the other.

16

The question mght be raised with regard to cause and effect whet her
when the effect is present the cause also is present; whether, for
instance, if a plant sheds its | eaves or the moon is eclipsed, there
is present also the cause of the eclipse or of the fall of the
| eaves-t he possession of broad | eaves, let us say, in the latter case,
in the forner the earth's interposition. For, one mght argue, if this
cause is not present, these phenonena will have some ot her cause: if
it is present, its effect will be at once inplied by it-the eclipse by
the earth's interposition, the fall of the | eaves by the possession of
broad | eaves; but if so, they will be logically coincident and each
capabl e of proof through the other. Let me illustrate: Let A be
deci duous character, B the possession of broad | eaves, C vine. Now



if Alinheres in B (for every broad-|eaved plant is deciduous), and B
in C (every vine possessing broad | eaves); then A inheres in C
(every vine is deciduous), and the mddle termB is the cause. But
we can al so denmonstrate that the vine has broad | eaves because it is
deci duous. Thus, let D be broad-|eaved, E deciduous, F vine. Then E
inheres in F (since every vine is deciduous), and Din E (for every
deci duous plant has broad | eaves): therefore every vine has broad

| eaves, and the cause is its deciduous character. If, however, they
cannot each be the cause of the other (for cause is prior to effect,
and the earth's interposition is the cause of the noon's eclipse and
not the eclipse of the interposition)-if, then, denpnstration

t hrough the cause is of the reasoned fact and denonstration not

t hrough the cause is of the bare fact, one who knows it through the
eclipse knows the fact of the earth's interposition but not the
reasoned fact. Mreover, that the eclipse is not the cause of the

i nterposition, but the interposition of the eclipse, is obvious
because the interposition is an element in the definition of

eclipse, which shows that the eclipse is known through the

i nterposition and not vice versa.

On the other hand, can a single effect have nmore than one cause? One
m ght argue as follows: if the sane attribute is predicable of nore
than one thing as its primary subject, let B be a prinmary subject in
whi ch A inheres, and C another primary subject of A and D and E
primary subjects of B and C respectively. Awll then inhere in D
and E, and B will be the cause of A's inherence in D, C of A's
i nherence in E. The presence of the cause thus necessitates that of
the effect, but the presence of the effect necessitates the presence
not of all that may cause it but only of a cause which yet need not be
t he whol e cause. W may, however, suggest that if the connexion to
be proved is always universal and comensurate, not only will the
cause be a whole but also the effect will be universal and
conmensur ate. For instance, deciduous character will bel ong
exclusively to a subject which is a whole, and, if this whole has
speci es, universally and conmensurately to those species-i.e. either
to all species of plant or to a single species. So in these
uni versal and conmensurate connexions the 'mddle' and its effect nust
reci procate, i.e. be convertible. Supposing, for exanple, that the
reason why trees are deciduous is the coagul ation of sap, then if a
tree is deci duous, coagul ation rmust be present, and if coagul ation
is present-not in any subject but in a tree-then that tree nust be
deci duous.

17

Can the cause of an identical effect be not identical in every
i nstance of the effect but different? Or is that inpossible? Perhaps
it is inpossible if the effect is denonstrated as essential and not as
inhering in virtue of a synptomor an acci dent-because the mddle is
then the definition of the nmajor termthough possible if the
denonstration is not essential. Now it is possible to consider the
effect and its subject as an accidental conjunction, though such
conj unctions woul d not be regarded as connexi ons demandi ng
scientific proof. But if they are accepted as such, the niddle wll
correspond to the extrenmes, and be equivocal if they are equivocal
generically one if they are generically one. Take the question why
proportionals alternate. The cause when they are |ines, and when
they are nunbers, is both different and identical; different in so far
as lines are lines and not nunbers, identical as involving a given
determ nate increnent. In all proportionals this is so. Again, the
cause of |ikeness between col our and colour is other than that between
figure and figure; for likeness here is equivocal, meaning perhaps
inthe latter case equality of the ratios of the sides and equality of
the angles, in the case of colours identity of the act of perceiving
them or sonething el se of the sort. Again, connexions requiring proof



whi ch are identical by anal ogy m ddl es al so anal ogous.

The truth is that cause, effect, and subject are reciprocally
predicable in the following way. If the species are taken severally,
the effect is wider than the subject (e.g. the possession of
external angles equal to four right angles is an attribute w der
than triangle or are), but it is coextensive with the species taken
collectively (in this instance with all figures whose externa
angl es are equal to four right angles). And the mddle |ikew se
reci procates, for the mddle is a definition of the nmajor; which is
incidentally the reason why all the sciences are built up through
definition.

We may illustrate as follows. Deciduous is a universal attribute
of vine, and is at the sanme tinme of wider extent than vine; and of
fig, and is of wider extent than fig: but it is not w der than but
coextensive with the totality of the species. Then if you take the
m ddl e which is proximate, it is a definition of deciduous. | say
that, because you will first reach a m ddl e next the subject, and a
prem ss asserting it of the whole subject, and after that a niddle-the
coagul ati on of sap or something of the sort-proving the connexion of
the first mddle with the major: but it is the coagul ation of sap at
the junction of |eaf-stalk and stem which defines deci duous.

If an explanation in formal terms of the inter-relation of cause and
effect is denmanded, we shall offer the follow ng. Let A be an
attribute of all B, and B of every species of D, but so that both A
and B are wider than their respective subjects. Then B will be a
uni versal attribute of each species of D (since | call such an
attribute universal even if it is not commrensurate, and | call an
attribute primary universal if it is comrensurate, not with each
species severally but with their totality), and it extends beyond each
of them taken separately.

Thus, B is the cause of A's inherence in the species of D
consequently A nust be of w der extent than B; otherw se why shoul d
B be the cause of A's inherence in D any nore than A the cause of
B's inherence in D? Now if Ais an attribute of all the species of
E, all the species of E will be united by possessing sone conmon cause
other than B: otherw se how shall we be able to say that Ais
predi cabl e of all of which E is predicable, while E is not
predi cabl e of all of which A can be predicated? | mean how can there
fail to be sone special cause of A's inherence in E, as there was of
A's inherence in all the species of D? Then are the species of E, too,
united by possessing sone conmmon cause? This cause we nust | ook for.
Let us call it C

We concl ude, then, that the same effect may have nore than one
cause, but not in subjects specifically identical. For instance, the
cause of longevity in quadrupeds is lack of bile, in birds a dry
constitution-or certainly sonething different.
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If imediate prenm sses are not reached at once, and there is not
nmerely one mddl e but several middles, i.e. several causes; is the
cause of the property's inherence in the several species the mddle
which is proximate to the primary universal, or the mddle which is
proximate to the species? Clearly the cause is that nearest to each
species severally in which it is manifested, for that is the cause
of the subject's falling under the universal. To illustrate
formally: Cis the cause of B' s inherence in D, hence Cis the cause
of A's inherence in Db B of A's inherence in C, while the cause of A's
i nherence in Bis Bitself.

19

As regards syllogi smand denmonstration, the definition of, and the
conditions required to produce each of them are now clear, and with



that also the definition of, and the conditions required to produce,
denonstrative know edge, since it is the sane as denonstration. As
to the basic prem sses, how they become known and what is the

devel oped state of know edge of themis made clear by raising sone
prelimnary probl ens.

We have already said that scientific know edge through denonstration
is inmpossible unless a nman knows the primary i medi ate preni sses.

But there are questions which mght be raised in respect of the

appr ehensi on of these i nmedi ate prem sses: one mght not only ask

whet her it is of the same kind as the apprehension of the concl usions,
but al so whether there is or is not scientific know edge of both; or
scientific know edge of the latter, and of the fornmer a different kind
of know edge; and, further, whether the devel oped states of

know edge are not innate but cone to be in us, or are innate but at
first unnoticed. Nowit is strange if we possess themfrombirth;

for it means that we possess apprehensi ons nore accurate than
denonstration and fail to notice them If on the other hand we acquire
them and do not previously possess them how could we apprehend and
learn without a basis of pre-existent know edge? For that is

i npossible, as we used to find in the case of denonstration. So it
enmerges that neither can we possess themfrombirth, nor can they come
to be in us if we are w thout know edge of themto the extent of
havi ng no such devel oped state at all. Therefore we nust possess a
capacity of some sort, but not such as to rank higher in accuracy than
t hese devel oped states. And this at |least is an obvious characteristic
of all animals, for they possess a congenital discrimnnative

capacity which is called sense-perception. But though sense-perception
is innate in all animals, in sone the sense-inpression cones to
persist, in others it does not. So animals in which this persistence
does not come to be have either no know edge at all outside the act of
percei ving, or no know edge of objects of which no inpression
persists; animals in which it does conme into being have perception and
can continue to retain the sense-inpression in the soul: and when such
persistence is frequently repeated a further distinction at once

ari ses between those which out of the persistence of such

sense-i nmpressi ons devel op a power of systematizing them and those

whi ch do not. So out of sense-perception comes to be what we cal
menory, and out of frequently repeated nenories of the sane thing
devel ops experience; for a number of nmenories constitute a single
experi ence. From experience again-i.e. fromthe universal now
stabilized in its entirety within the soul, the one beside the nany
which is a single identity within themall-originate the skill of

the craftsman and the know edge of the man of science, skill in the
sphere of comng to be and science in the sphere of being.

We concl ude that these states of know edge are neither innate in a
determ nate form nor devel oped from ot her higher states of know edge,
but from sense-perception. It is like a rout in battle stopped by
first one man maki ng a stand and then another, until the origina
formati on has been restored. The soul is so constituted as to be
capabl e of this process.

Let us now restate the account given already, though wth
i nsufficient clearness. Wen one of a nunber of |ogically
i ndi scrimnable particulars has made a stand, the earliest universa
is present in the soul: for though the act of sense-perception is of
the particular, its content is universal-is man, for exanple, not
the man Callias. A fresh stand is made anong these rudi nentary
uni versal s, and the process does not cease until the indivisible
concepts, the true universals, are established: e.g. such and such a
species of animal is a step towards the genus animal, which by the
same process is a step towards a further generalization.

Thus it is clear that we nust get to know the primary prem sses by
i nduction; for the method by which even sense-perception inplants
the universal is inductive. Now of the thinking states by which we
grasp truth, sone are unfailingly true, others adnit of error-opinion,



for instance, and cal cul ati on, whereas scientific know ng and
intuition are always true: further, no other kind of thought except
intuition is nore accurate than scientific know edge, whereas
primary prem sses are nore knowabl e than denonstrations, and al
scientific know edge is discursive. Fromthese considerations it

follows that there will be no scientific know edge of the primary
prem sses, and since except intuition nothing can be truer than
scientific know edge, it will be intuition that apprehends the prinmary

prem sses-a result which also follows fromthe fact that denonstration
cannot be the originative source of denonstration, nor

consequently, scientific know edge of scientific know edge.|f,
therefore, it is the only other kind of true thinking except
scientific knowing, intuition will be the originative source of
scientific know edge. And the originative source of science grasps the
original basic prem ss, while science as a whole is sinmlarly

rel ated as originative source to the whole body of fact.

- THE END-
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