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Book 1

Part 1

All ingruction given or received by way of argument proceeds from pre-existent
knowledge. This becomes evident upon a survey of al the species of such
ingruction. The mathematica sciences and al other speculative disciplines are
acquired in thisway, and so are the two forms of diaectical reasoning, syllogistic
and inductive; for each of these latter make use of old knowledge to impart new,
the syllogism assuming an audience that accepts its premisses, induction
exhibiting the universdl asimplicit in the dearly known particular. Again, the
persuasion exerted by rhetorical argumentsisin principle the same, snce they use
ether example, akind of induction, or enthymeme, aform of syllogism.

The pre-existent knowledge required is of two kinds. In some cases admission of
the fact must be assumed, in others comprehension of the meaning of the term
used, and sometimes both assumptions are essentid. Thus, we assume that every
predicate can be ether truly affirmed or truly denied of any subject, and that
‘triangl€’ means so and so; as regards 'unit’ we have to make the double
assumption of the meaning of the word and the existence of the thing. The reason
isthat these severd objects are not equally obvious to us. Recognition of atruth
may in some cases contain as factors both previous knowledge and dso
knowledge acquired smultaneoudy with that recognition-knowledge, this latter,
of the particulars actudly faling under the universd and therein dreedy virtudly
known. For example, the student knew beforehand that the angles of every
triangle are equd to two right angles; but it was only a the actua moment at
which he was being led on to recognize this as true in the ingtance before him that
he came to know 'this figure inscribed in the semicircle to be atriangle. For some
things (viz. the sngulars findly reached which are not predicable of anything ese
as subject) are only learnt in thisway, i.e. there is here no recognition through a
middle of aminor term as subject to amgor. Before he was led on to recognition
or before he actualy drew a conclusion, we should perhaps say that in a manner
he knew, in amanner not.

If hedid not in an unqudified sense of the term know the existence of this
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triangle, how could he know without qudification that its angles were equd to

two right angles? No: dearly he knows not without qudification but only in the
sense that he knows universdly. If this distinction is not drawn, we are faced with
the dilemmain the Meno: either a man will learn nothing or whet he areedy
knows; for we cannot accept the solution which some people offer. A manis
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 existence, and so a
fortiori of the evenness, of which he was unaware. The solution which some
people offer isto assert that they do not know that every pair is even, but only that
everything which they know to be a pair is even: yet what they know to be evenis
that of which they have demongtrated evenness, i.e. what they made the subject of
thelr premiss, viz. not merdly every triangle or number which they know to be
such, but any and every number or triangle without reservation. For no premissis
ever couched in the form ‘every number which you know to be such’, or ‘every
rectilinear figure which you know to be such'’: the predicate is dways construed as
gpplicable to any and every instance of the thing. On the other hand, | imagine
there is nothing to prevent a man in one sense knowing what heislearning, in
another not knowing it. The strange thing would be, not if in some sense he knew
what he was learning, but if he were to know it in that precise sense and manner
in which he was learning it.

Part 2

We suppose oursalves to possess unqudified scientific knowledge of athing, as
opposed to knowing it in the accidentd way in which the sophist knows, when we
think that we know the 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 knowing is something of this sort is evident-witness both those who
fdsdy daim it and those who actudly possessit, Snce the former merdy imagine
themsdvesto be, while the latter are also actudly, in the condition described.
Consequently the proper object of unquaified scientific knowledge is something
which cannot be other than it is.

There may be another manner of knowing as well-that will be discussed later.
What | now assert istheat at al events we do know by demondtration. By
demondtration | mean a syllogism productive of scientific knowledge, a
gyllogism, that is, the grasp of which is eo ipso such knowledge. Assuming then
that my thesis as to the nature of scientific knowing is correct, the premisses of
demonstrated knowledge must be true, primary, immediate, better known than
and prior to the conclusion, which is further related to them as effect to cause.
Unless these conditions are satisfied, the basic truths will not be ‘appropriate to
the conclusion. Syllogism there may indeed be without these conditions, but such
syllogism, not being productive of scientific knowledge, will not be
demondtration. The premisses must be true: for that which is nonexistent cannot
be known-we cannot know, e.g. that the diagona of a square is commensurate
with its Sde. The premisses must be primary and indemonstrable; otherwise they
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will require demongtration in order to be known, since to have knowledge, if it be
not accidental knowledge, of things which are demonstrable, means precisely to
have a demongtration of them. The premisses must be the causes of the
conclusion, better known than it, and prior to it; its causes, Snce we possess
scientific knowledge of athing only when we know its cause; prior, in order to be
causes, antecedently known, this antecedent knowledge being not our mere
understanding of the meaning, but knowledge of the fact as well. Now "prior' and
'better known' are ambiguous 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.
| mean that objects nearer to sense are prior and better known to man; objects
without qudification prior and better known are those further from sense. Now
the most universal causes are furthest from sense and particular causes are nearest
to sense, and they are thus exactly opposed to one another. In saying that the
premisses of demongtrated knowledge must be primary, | mean that they must be
the 'appropriate’ basic truths, for | identify primary premiss and basic truth. A
'basic truth' in a demondration is an immediate proposition. An immediate
proposition is one which has no other proposition prior to it. A proposition is
ether part of an enunciation, i.e. it predicates a Single attribute of a Sngle subject.
If apropogtion isdidecticd, it assumes ether part indifferently; if it is
demondrative, it lays down one part to the definite excluson of the other because
that part istrue. The term 'enunciation’ denotes either part of a contradiction
indifferently. A contradiction is an opposition which of its own nature excludes a
middle. The part of a contradiction which conjoins a predicate with a subject isan
affirmation; the part digoining themisanegation. | cdl an immediate basic truth

of syllogism a'thesis when, though it is not susceptible of proof by the teacher,
yet ignorance of it does not congtitute atotal bar to progress on the part of the
pupil: one which the pupil must know if heisto learn anything whatever isan
axiom. | cdl it an axiom because there are such truths and we give them the name
of axioms par excdllence. If athess assumes one part or the other of an
enunciation, i.e. asserts either the existence or the non-existence of asubject, itis
ahypothesis; if it does not so assart, it isa definition. Definition isa'thesis or a
'laying something down', Since the arithmetician lays it down that to be aunit isto
be quantitatively indivisble but it is not a hypothesis, for to define what aunit is

is not the same asto affirm its existence.

Now since the required ground of our knowledge-i.e. of our conviction-of afact is
the possession of such a syllogism aswe cal demondgtration, and the ground of the
gyllogism is the facts condituting its premisses, we must not only know the
primary premisses-some if not al of them-beforehand, but know them better than
the conclusion: for the cause of an atribute's inherence in a subject dways itsdlf
inheres in the subject more firmly than that atribute; eg. the cause of our loving
anything is dearer to us than the object of our love. So since the primary
premisses are the cause of our knowledge-i.e. of our convictiortit follows thet we
know them better-that is, are more convinced of them-than their consequences,
precisaly because of our knowledge of the latter isthe effect of our knowledge of
the premisses. Now aman cannot believe in anything more than in the things he
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knows, unless he has either actua knowledge of it or something better than actua
knowledge. But we are faced with this paradox if a student whose belief rests on
demondiration has not prior knowledge; aman must believe in some, if notin dl,
of the basic truths more than in the conclusion. Moreover, if aman sets out to
acquire the scientific knowledge that comes through demonstration, he must not
only have a better knowledge of the basic truths and afirmer conviction of them
than of the connexion which is being demondrated: more than this, nothing must
be more certain or better known to him than these basic truths in their character as
contradicting the fundamenta premisses which lead to the opposed and erroneous
conclusion. For indeed the conviction of pure science must be unshakable.

Part 3

Some hold that, owing to the necessity of knowing the primary premisses, thereis
no scientific knowledge. Othersthink thereiis, but that dl truths are demongrable.
Nether doctrineis ether true or a necessary deduction from the premisses. The
firgt school, assuming thet there is no way of knowing other than by
demondration, maintain that an infinite regressisinvolved, on the ground thet if
behind the prior stands no primary, we could not know the posterior through the
prior (wherein they areright, for one cannot traverse an infinite series): if on the
other hand-they say-the series terminates and there are primary premisses, yet
these are unknowable because incapable of demonstration, which according to
them isthe only form of knowledge. And since thus one cannot know the primary
premisses, knowledge of the conclusions which follow from them is not pure
scientific knowledge nor properly knowing at al, but rests on the mere
supposition that the premisses are true. The other party agree with them asregards
knowing, holding thet it is only possible by demonstration, but they see no
difficulty in holding that dl truths are demongrated, on the ground that
demongiration may be circular and reciprocal.

Our own doctrine is that not dl knowledge is demondretive: on the contrary,
knowledge of the immediate premissesis independent of demongtration. (The
necessity of thisis obvious, for snce we must know the prior premisses from
which the demondtration is drawn, and since the regress mugt end in immediate
truths, those truths must be indemonstrable.) Such, then, is our doctrine, and in
addition we maintain that besdes scientific knowledge thereisits originative
source which enables us to recognize the definitions.

Now demonstration must be based on premisses prior to and better known than
the conclusion; and the same things cannot simultaneoudy be both prior and
posterior to one another: so circular demongtration is clearly not possiblein the
unqudified sense of ‘demondtration’, but only possible if ‘demondtration’ be
extended to include that other method of argument which rests on adistinction
between truths prior to us and truths without qudification prior, i.e. the method by
which induction produces knowledge. But if we accept this extension of its
meaning, our definition of unqudified knowledge will prove faulty; for there
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seem to be two kinds of it. Perhaps, however, the second form of demonstration,
that which proceeds from truths better known to us, is not demondration in the
unquaified sense of the term.

The advocates of circular demondration are not only faced with the difficulty we
have just stated: in addition their theory reduces to the mere statement that if a
thing exids, then it does exist-an easy way of proving anything. That thisis so can
be clearly shown by taking three terms, for to condtitute the circle it makes no
difference whether many terms or few or even only two are taken. Thus by direct
proof, if A is, B mugt be; if B is, C mugt be; therefore if A is, C must be. Since
then-by the circular proof-if A is, B must be, and if B is, A must be, A may be
subgtituted for C above. Then 'if B is, A must be='if B is, C must be, which
above gave the conclusion 'if A is, C must be': but C and A have been identified.
Consequently the upholders of circular demondtration are in the position of saying
that if A is A mugt be-asmple way of proving anything. Moreover, even such
circular demondtration isimpossible except in the case of attributes that imply one
another, viz. ‘peculiar’ properties.

Now, it has been shown that the positing of one thing-be it one term or one
premiss-never involves a necessary consequent: two premisses conditute the first
and smdlest foundation for drawing aconcluson at al and therefore afortiori for
the demongirative syllogism of science. If, then, A isimplied in B and C, and B
and C arereciprocaly implied in one another and in A, it is possible, as has been
shown in my writings on the syllogism, to prove al the assumptions on which the
origind conclusion rested, by circular demondration in the first figure. But it has
as0 been shown that in the other figures ether no concluson is possble, or a
least none which proves both the origina premisses. Propositions the terms of
which are not convertible cannot be circularly demonstrated at dl, and since
convertible terms occur rardly in actud demondirations, it is clearly frivolous and
impossible to say that demongtration is reciproca and that therefore everything
can be demongtrated.

Part 4

Since the object of pure scientific knowledge cannot be other than it is, the truth
obtained by demongtrative knowledge will be necessary. And since demondirative
knowledge is only present when we have a demondration, it follows that
demondration is an inference from necessary premisses. So we must consider
what are the premisses of demongirationi.e. what istheir character: and asa
preliminary, let us define what we mean by an dtribute ‘true in every ingtance of
its subject’, an 'essentid’ attribute, and a ‘commensurate and universdl' attribute. |
cdl 'truein every instance what istruly predicable of al instances-not of oneto
the excluson of others-and a al times, not at this or that time only; eg. if animdl
istruly predicable of every ingance of man, then if it be true to say ‘thisisamarn,
‘thisisan anima' isaso true, and if the one be true now the other istrue now. A
corresponding account holds if point isin every instance predicable as contained
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inline. Thereis evidence for thisin the fact that the objection we raise againgt a
proposition put to us astrue in every ingtance is either an ingance in which, or an
occasion on which, it isnot true. Essentid attributes are (1) such as belong to their
subject as dementsin its essentia nature (e.g. line thus belongsto triangle, point
to ling; for the very being or 'substance of triangle and line is composed of these
elements, which are contained in the formulae defining triangle and line): (2) such
that, while they belong to certain subjects, the subjects to which they beong are
contained in the attribute's own defining formula. Thus straight and curved belong
to line, odd and even, prime and compound, square and oblong, to number; and
aso the formula defining any one of these attributes contains its subject-eg. line
or number as the case may be.

Extending this classification to al other attributes, | distinguish those that answer
the above description as belonging essentidly to their respective subjects;
whereas atributes reated in neither of these two waysto their subjects| cdll
accidents or 'coincidents; eg. musical or white isa'coincident' of animdl.

Further () that is essentid which is not predicated of a subject other than itself:
eg. 'thewaking [thing]' waks and is white in virtue of being something dse
besides; whereas substance, in the sense of whatever sgnifies a'this somewhat’, is
not what it isin virtue of being something else besides. Things, then, not

predicated of asubject | cal essentid; things predicated of a subject | cal
accidentd or '‘coincidentd".

In another sense again (b) athing consequentialy connected with anything is
essentid; one not so connected is'coincidenta’. An example of the latter is'While
he was walking it lightened'. the lightning was not due to his waking; it was, we
should say, acoincidence. If, on the other hand, there is a consequentia
connexion, the predication is essentid; eg. if abeast dieswhen itsthroat isbeing
cut, then its death is also essentialy connected with the cutting, because the
cutting was the cause of degth, not deeth a ‘coincident’ of the cutting.

So far then as concerns the phere of connexions scientificaly known in the
unqualified sense of that term, al attributes which (within that sphere) are
essentid ether in the sense that their subjects are contained in them, or in the
sense that they are contained in their subjects, are necessary aswell as
consequentialy connected with their subjects. For it isimpossible for them not to
inhere in their subjects either smply or in the quaified sense that one or other of a
pair of opposites must inherein the subject; eg. in line must be ether sraightness
or curvature, in number either oddness or evenness. For within asingle identica
genus the contrary of a given atribute is ether its privative or its contradictory;
eg. within number what is not odd is even, inasmuch as within this sphere even is
anecessary consequent of not-odd. So, sSince any given predicate must be either
affirmed or denied of any subject, essentid attributes must inhere in their subjects
of necessity.
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Thus, then, we have established the distinction between the attribute which is 'true
in every ingance' and the 'essentid’ attribute.

| term ‘commensurately universa' an attribute which belongs to every ingtance of
its subject, and to every instance essentidly and as such; from which it clearly
followsthat al commensurate universals inhere necessarily in their subjects. The
essentid attribute, and the attribute that belongs to its subject as such, are
identical. E.g. point and sraight belong to line essentidly, for they belong to line
as such; and triangle as such has two right angles, for it is essentidly equa to two

right angles.

An attribute belongs commensurately and universaly to a subject when it can be
shown to belong to any random instance of that subject and when the subject is
the firgt thing to which it can be shown to belong. Thus, eg. (1) the equdity of its
anglesto two right angles is not a commensurately universd attribute of figure,
For though it is possible to show that a figure hasits angles equd to two right
angles, this atribute cannot be demonstrated of any figure selected at haphazard,
nor in demongtrating does one take afigure a random-a square is afigure but its
angles are not equad to two right angles. On the other hand, any isosceles triangle
has its angles equd to two right angles, yet isosceles triangle is not the primary
subject of thisattribute but triangle is prior. So whatever can be shown to have its
angles equd to two right angles, or to possess any other attribute, in any random
ingance of itsdlf and primarily-that is the first subject to which the predicate in
question belongs commensurately and universdly, and the demondtration, in the
essential sense, of any predicate is the proof of it as belonging to thisfirst subject
commensurately and universally: while the proof of it as belonging to the other
subjects to which it attaches is demongtration only in a secondary and unessentid
sense. Nor again (2) is equdity to two right angles a commensurately universal
attribute of isosceles; it is of wider gpplication.

Part 5

We must not fail to observe that we often fall into error because our conclusion is
not in fact primary and commensurately universa in the sense in which we think
we prove it so. We make this mistake (1) when the subject is an individua or
individuas above which thereis no universa to be found: (2) when the subjects
belong to different species and there is ahigher universd, but it has no name: (3)
when the subject which the demongtrator takes asawholeisredly only apart of a
larger whole; for then the demondtration will be true of the individua instances
within the part and will hold in every ingance of it, yet the demongtration will not
be true of this subject primarily and commensurately and universaly. When a
demondration istrue of a subject primarily and commensurately and universaly,
that is to be taken to mean that it is true of a given subject primarily and as such.
Case (3) may be thus exemplified. If a proof were given that perpendicularsto the
sameline are pardld, it might be supposed that lines thus perpendicular were the
proper subject of the demonstration because being pardld istrue of every
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ingance of them. But it is not so, for the parallelism depends not on these angles
being equd to one another because each isaright angle, but Smply on their being
equa to one another. An example of (1) would be asfollows: if isosceles were the
only triangle, it would be thought to have its angles equa to two right angles qua
isosceles. An ingtance of (2) would be the law that proportionals aternate.
Alternation used to be demonstrated separately of numbers, lines, solids, and
durations, though it could have been proved of them dl by a single demonstration.
Because there was no single name to denote that in which numbers, lengths,
durations, and solids are identical, and because they differed specificaly from one
another, this property was proved of each of them separately. To-day, however,
the proof is commensurately universa, for they do not possess this attribute qua
lines or qua numbers, but qua manifesting this generic character which they are
postulated as possessing universaly. Hence, even if one prove of each kind of
triangle that its angles are equd to two right angles, whether by means of the
same or different proofs; ill, aslong as one treats separately equilatera, scalene,
and isosceles, one does not yet know, except sophidticaly, thet triangle hasits
angles equa to two right angles, nor does one yet know that triangle has this
property commensurately and universdly, 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 ‘dl’ triangles have it-unless 'al" means 'each taken singly”: if ‘dl’
means 'as awhole class, then, though there be none in which one does not
recognize this property, one does not know it of 'dl triangles.

When, then, does our knowledge fal of commensurate universaity, and wheniitis
unqualified knowledge? If triangle be identica in essence with equilaterd, i.e.

with each or dl equilaterds, then clearly we have unqudified knowledge: if on

the other hand it be not, and the attribute belongs to equilaterd quatriangle; then
our knowledge falls of commensurate universdity. 'But', it will be asked, 'does
this attribute belong to the subject of which it has been demongtrated quatriangle
or quaisosceles? Whet is the point at which the subject. to which it belongsis
primary? (i.e. to what subject can it be demonstrated as belonging
commensuratdy and universaly?)' Clearly this point isthefirs teermin whichiitis
found to inhere as the dimination of inferior differentiae proceeds. Thusthe
angles of abrazen isoscdestriangle are equad to two right angles: but diminate
brazen and isosceles and the attribute remains. '‘But'-you may say-'diminae figure
or limit, and the attribute vanishes.' True, but figure and limit are not the first
differentiae whose eimination destroys the attribute. "'Then what isthe firg? If it
istriangle, it will bein virtue of triangle that the attribute belongsto dl the other
subjects of which it is predicable, and triangle is the subject to which it can be
demondtrated as belonging commensurately and universaly.

Part 6
Demongtrative knowledge must rest on necessary basic truths; for the object of

scientific knowledge cannot be other than it is. Now attributes attaching
essentidly to their subjects attach necessarily to them: for essentid atributes are
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ether dementsin the essentia nature of their subjects, or contain their subjects as
eementsin their own essentiad nature. (The pairs of opposites which the latter
classincludes are necessary because one member or the other necessarily
inheres) It follows from this that premisses of the demondrative syllogisn must
be connexions essentid in the sense explained: for dl attributes must inhere
essentidly or se be accidental, and accidentd attributes are not necessary to
their subjects.

We must ether Sate the case thus, or else premise that the conclusion of
demondtration is hecessary and that a demonstrated conclusion cannot be other
than it is, and then infer that the conclusion must be developed from necessary
premisses. For though you may reason from true premisses without
demondtrating, yet if your premisses are necessary you will assuredly
demondtrate-in such necessity you have at once a diginctive character of
demondtration. That demongtration proceeds from necessary premissesis dso
indicated by the fact that the objection we raise againgt a professed demonstration
isthat apremiss of it is not a necessary truth-whether we think it atogether

devoid of necessity, or at any rate so far as our opponent's previous argument
goes. This shows how naiveit isto suppose one's basic truths rightly chosen if

one starts with a proposition which is (1) popularly accepted and (2) true, such as
the sophists assumption that to know is the same as to possess knowledge. For (1)
popular acceptance or regjection is no criterion of abasc truth, which can only be
the primary law of the genus congtituting the subject maiter of the demondiration;
and (2) not dl truth is ‘appropriate’.

A further proof that the concluson must be the development of necessary
premissesis as follows. Where demondration is possible, one who can give no
account which includes the cause has no scientific knowledge. If, then, we
suppose a syllogism in which, though A necessarily inheresin C, yet B, the
middle term of the demongtration, is not necessarily connected with A and C, then
the man who argues thus has no reasoned knowledge of the conclusion, since this
conclusion does not owe its necessity to the middle term; for though the
conclusion is necessary, the mediating link is a contingent fact. Or again, if aman
iswithout knowledge now, though he gtill retains the steps of the argument,
though there is no change in himsdlf or in the fact and no Igpse of memory on his
part; then neither had he knowledge previoudy. But the mediating link, not being
necessary, may have perished in theinterva; and if so, though there be no change
in him nor in the fact, and though he will dill retain the steps of the argument, yet
he has not knowledge, and therefore had not knowledge before. Even if the link
has not actudly perished but is lidble to perish, this Stuation is possible and might
occur. But such a condition cannot be knowledge.

When the conclusion is necessary, the middle through which it was proved may
yet quite easily be non-necessary. You can in fact infer the necessary even from a
Non-necessary premiss, just as you can infer the true from the not true. On the
other hand, when the middle is necessary the conclusion must be necessary; just
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as true premisses dways give atrue concluson. Thus, if A is necessarily

predicated of B and B of C, then A is necessarily predicated of C. But when the
conclusion is nonnecessary the middle cannot be necessary ether. Thus: let A be
predicated non-necessarily of C but necessarily of B, and let B be a necessary
predicate of C; then A too will be a necessary predicate of C, which by hypothess
itisnot.

To sum up, then: demondtrative knowledge must be knowledge of a necessary
nexus, and therefore must clearly be obtained through a necessary middle term;
otherwise its possessor will know neither the cause nor the fact that his concluson
is a necessary connexion. Either he will mistake the non-necessary for the
necessary and believe the necessity of the concluson without knowing it, or else
he will not even bdieve it-in which case he will be equaly ignorant, whether he
actudly infers the mere fact through middle terms or the reasoned fact and from
immediate premisses.

Of accidents that are not essential according to our definition of essentia thereis
no demondrative knowledge; for ance an accident, in the senseinwhich | here
gpesk of it, may aso not inhere, it isimpossible to prove itsinherence as a
necessary conclusion. A difficulty, however, might be raised asto why in
didectic, if the conclusion is not a necessary connexion, such and such
determinate premisses should be proposed in order to ded with such and such
determinate problems. Would not the result be the same if one asked any
guestions whatever and then merely stated one's concluson? The solution isthat
determinate questions have to be put, not because the replies to them affirm facts
which necessitate facts affirmed by the conclusion, but because these answers are
propositions which if the answerer affirm, he must affirm the concluson and
afirmit with truth if they are true.

Sinceit isjug those attributes within every genus which are essentid and
possessed by their respective subjects as such that are necessary it is clear that
both the conclusions and the premisses of demonstrations which produce
scientific knowledge are essentia. For accidents are not necessary: and, further,
since accidents are not necessary one does not necessarily have reasoned
knowledge of a concluson drawn from them (thisis so even if the accidenta
premisses are invariable but not essentia, as in proofs through signs; for though
the conclusion be actualy essentid, one will not know it as essentia nor know its
reason); but to have reasoned knowledge of a conclusion isto know it through its
cause. We may conclude that the middle must be consequentialy connected with
the minor, and the mgor with the middle,

Part 7
It follows that we cannot in demongtrating pass from one genus to another. We

cannot, for instance, prove geometrica truths by arithmetic. For there are three
elementsin demondration: (1) whét is proved, the conclusontan attribute
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inhering essentidly in agenus, (2) the axioms, i.e. axioms which are premisses of
demondtration; (3) the subject-genus whose atributes, i.e. essentid properties, are
reveded by the demondiration. The axioms which are premisses of demondiration
may be identica in two or more sciences: but in the case of two different genera
such as arithmetic and geometry you cannot apply arithmetical demondration to
the properties of magnitudes unless the magnitudes in question are numbers. How
in certain cases trandference is possible | will explain later.

Arithmetical demonstration and the other sciences likewise possess, each of them,
their own genera; o that if the demondtration isto pass from one sphere to
another, the genus must be either absolutely or to some extent the same. If thisis
not so, trandference is clearly impossible, because the extreme and the middle
terms must be drawn from the same genus: otherwise, as predicated, they will not
be essentid and will thus be accidents. That iswhy it cannot be proved by
geometry that opposites fall under one science, nor even that the product of two
cubesisacube. Nor can the theorem of any one science be demonstrated by
means of another science, unless these theorems are related as subordinate to
superior (e.g. as optical theorems to geometry or harmonic theoremsto
arithmetic). Geometry again cannot prove of lines any property which they do not
possess qualines, i.e. in virtue of the fundamenta truths of their peculiar genus it
cannot show, for example, that the sraight lineis the most beautiful of lines or the
contrary of the circle; for these quaities do not belong to linesin virtue of their
peculiar genus, but through some property which it shares with other genera.

Part 8

It isaso dlear that if the premisses from which the syllogism proceeds are
commensurately universd, the conclusion of suchi.e. in the unqudified sense-
must aso be eternal. Therefore no attribute can be demonsirated nor known by
grictly scientific knowledge to inhere in perishable things. The proof can only be
accidental, because the attribute's connexion with its perishable subject is not
commensurately universa but temporary and specid. If such ademondrationis
made, one premiss must be perishable and not commensurately universal
(perishable because only if it is perishable will the conclusion be perishable; not
commensurately universa, because the predicate will be predicable of some
instances of the subject and not of others); so that the conclusion can only be that
afact istrue a the moment-not commensurately and universaly. The sameistrue
of definitions, ance adefinition is ether a primary premiss or a concluson of a
demondtration, or else only differs from a demongtration in the order of itsterms.
Demondtration and science of merely frequent occurrences-e.g. of eclipse as
happening to the moon-are, as such, clearly eterna: whereas so far asthey are not
eternd they are not fully commensurate. Other subjects too have properties
attaching to them in the same way as eclipse attaches to the moon.

Part 9
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It isclear that if the conclusion isto show an attribute inhering as such, nothing
can be demonstrated except from its 'gppropriate basic truths. Consequently a
proof even from true, indemonsirable, and immediate premisses does not
conditute knowledge. Such proofs are like Bryson's method of squaring the
circle for they operate by taking as their middle acommon character-a character,
therefore, which the subject may share with another-and consequently they apply
equaly to subjects different in kind. They therefore afford knowledge of an
atribute only asinhering accidentdly, not as belonging to its subject as such:
otherwise they would not have been gpplicable to another genus.

Our knowledge of any attribute's connexion with a subject is accidental unlesswe
know that connexion through the middle term in virtue of which it inheres, and as
an inference from basic premisses essential and "gppropriate’ to the subject-unless
we know, e.g. the property of possessing angles equd to two right angles as
belonging to that subject in which it inheres essentialy, and as inferred from basic
premisses essential and 'gppropriate to that subject: so that if that middle term
aso belongs essentidly to the minor, the middle must belong to the same kind as
the mgor and minor terms. The only exceptions to this rule are such cases as
theorems in harmonics which are demongtrable by arithmetic. Such theorems are
proved by the same middle terms as arithmetica properties, but with a
gudification-the fact fals under a separate science (for the subject genusis
separate), but the reasoned fact concerns the superior science, to which the
attributes essentialy belong. Thus, even these gpparent exceptions show that no
attribute is grictly demonstrable except from its ‘appropriate’ basic truths, which,
however, in the case of these sciences have the requisite identity of character.

It isno less evident that the peculiar basic truths of each inhering atribute are
indemongtrable; for basic truths from which they might be deduced would be
basic truths of dl that is, and the science to which they belonged would possess
universal sovereignty. Thisis so because he knows better whose knowledge is
deduced from higher causes, for his knowledge is from prior premisses when it
derives from causes themsalves uncaused: hence, if he knows better than others or
best of dl, his knowledge would be science in a higher or the highest degree. B,
asthings are, demondration is not transferable to another genus, with such
exceptions as we have mentioned of the application of geometrica
demondirations to theorems in mechanics or optics, or of arithmetical
demondirations to those of harmonics.

It is hard to be sure whether one knows or naot; for it is hard to be sure whether
one's knowledge is based on the basic truths appropriate to each attribute-the
differentia of true knowledge. We think we have scientific knowledge if we have
reasoned from true and primary premisses. But that is not so: the conclusion must
be homogeneous with the basic facts of the science.

Part 10
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| cdl the badic truths of every genus those dlementsin it the existence of which
cannot be proved. As regards both these primary truths and the attributes
dependent on them the meaning of the nameis assumed. The fact of ther
exigtence as regards the primary truths must be assumed; but it has to be proved
of the remainder, the atributes. Thus we assume the meaning dike of unity,
draight, and triangular; but while as regards unity and magnitude we assume aso
the fact of their existence, in the case of the remainder proof is required.

Of the basic truths used in the demondtrative sciences some are peculiar to each
science, and some are common, but common only in the sense of andogous,
being of use only in so far asthey fdl within the genus condituting the province
of the science in question.

Peculiar truths are, e.g. the definitions of line and straight; common truths are
such as 'take equas from equas and equas remain’. Only so much of these
common truths is required as fals within the genus in question: for atruth of this
kind will have the same force even if not used generdly but applied by the
geometer only to magnitudes, or by the arithmetician only to numbers. Also
peculiar to a science are the subjects the existence as well asthe meaning of
which it assumes, and the essentid attributes of which it investigates, eg. in
arithmetic units, in geometry points and lines. Both the existence and the meaning
of the subjects are assumed by these sciences; but of their essentid attributes only
the meaning is assumed. For example arithmetic assumes the meaning of odd and
even, square and cube, geometry that of incommensurable, or of deflection or
verging of lines, wheress the existence of these attributesis demonstrated by
means of the axioms and from previous conclusons as premisses. Astronomy too
proceeds in the same way. For indeed every demonstrative science has three
elements: (1) that which it posits, the subject genus whose essentid attributes it
examines, (2) the so-caled axioms, which are primary premisses of its
demondtration; (3) the atributes, the meaning of which it assumes. Y et some
sciences may very well pass over some of these dements; e.g. we might not
expresdy posit the exisence of the genusif its existence were obvious (for
ingtance, the existence of hot and cold is more evident than that of number); or we
might omit to assume expresdy the meaning of the atributes if it were well
understood. In the way the meaning of axioms, such as Take equals from equals
and equasremain’, iswell known and so not expresdy assumed. Neverthelessin
the nature of the case the essentia elements of demondiration are three: the
subject, the attributes, and the basic premisses.

That which expresses necessary self-grounded fact, and which we must
necessaxily believe, is diginct both from the hypotheses of a science and from
illegitimate podulate-1 say 'must believe, because dl syllogism, and therefore a
fortiori demondtration, is addressed not to the spoken word, but to the discourse
within the soul, and though we can adways rai se objections to the spoken word, to
the inward discourse we cannot aways object. That which is capable of proof but
assumed by the teacher without proof is, if the pupil believes and acceptsit,
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hypothesis, though only in alimited sense hypothesis-thet is, relatively to the
pupil; if the pupil has no opinion or acontrary opinion on the matter, the same
assumption is an illegitimate postulate. Therein lies the distinction between
hypothesis and illegitimate postulate: the latter is the contrary of the pupil's
opinion, demonstrable, but assumed and used without demonstration.

The definition-viz. those which are not expressed as statements that anything is or
is not-are not hypotheses: but it isin the premisses of a science that its hypotheses
are contained. Definitions require only to be understood, and thisis not
hypothesis-unlessit be contended that the pupil's hearing is dso an hypothesis
required by the teacher. Hypotheses, on the contrary, postulate facts on the being
of which depends the being of the fact inferred. Nor are the geometer's hypotheses
fdse, as some have held, urging that one must not employ falsehood and that the
geometer is uttering falsehood in gating that the line which he drawsis afoot

long or draight, when it is actudly neither. The truth is that the geometer does not
draw any conclusion from the being of the particular line of which he spesks, but
from what his diagrams symbolize. A further ditinction isthat dl hypotheses and
illegitimate postulates are either universd or particular, whereas a definition is
neither.

Part 11

So demondtration does not necessarily imply the being of Forms nor a One beside
aMany, but it does necessarily imply the possibility of truly predicating one of
many; snce without this possibility we cannot save the universd, and if the
universa goes, the middle term goes with. it, and so demonstration becomes
impossible. We conclude, then, that there must be asingle identical term
unequivocaly predicable of anumber of individuds.

The law that it isimpossible to affirm and deny smultaneoudy the same predicate
of the same subject is not expresdy posited by any demonstration except when the
conclusion aso has to be expressed in that form; in which case the proof lays
down asits mgor premiss that the major istruly affirmed of the middle but
fasdy denied. It makes no difference, however, if we add to the middle, or again
to the minor term, the corresponding negative. For grant a minor term of which it
istrue to predicate man-even if it be aso true to predicate not- man of it--ill
grant smply that man isanima and not not-animd, and the conclusion follows:

for it will dill betrue to say that Cdlias--even if it be dso true to say that not-
Cdlias--isanimd and not not-animd. The reason is that the mgjor termis
predicable not only of the middle, but of something other than the middle aswell,
being of wider application; so that the conclusion is not affected even if the
middle is extended to cover the origind middle term and aso what is not the
origind middle term.

The law that every predicate can be ether truly affirmed or truly denied of every
subject is posited by such demonstration as uses reductio ad impossibile, and then
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not dways universdly, but o far asit isrequiste; within the limits, thet is, of the
genus-the genus, | mean (as | have dready explained), to which the man of
science applies his demongrations. In virtue of the common dements of
demonstration-1 mean the common axioms which are used as premisses of
demondtration, not the subjects nor the attributes demonstrated as belonging to
them-d| the sciences have communion with one another, and in communion with
them al isdidectic and any science which might attempt auniversa proof of
axioms such asthe law of excluded middle, the law that the subtraction of equas
from equds leaves equa remainders, or other axioms of the same kind. Didectic
has no definite sphere of thiskind, not being confined to asingle genus.
Otherwise its method would not be interrogative; for the interrogative method is
barred to the demonstrator, who cannot use the opposite facts to prove the same
nexus. Thiswas shown in my work on the syllogism.

Part 12

If asyllogistic question is equivaent to a proposition embodying one of the two
sdes of acontradiction, and if each science hasits peculiar propositions from
which its peculiar conclusion is developed, then thereis such athing asa
diginctively scientific question, and it is the interrogetive form of the premisses
from which the ‘gppropriate’ conclusion of each scienceis developed. Henceiit is
clear that not every question will be rdlevant to geometry, nor to medicine, nor to
any other science: only those questions will be geometrica which form premisses
for the proof of the theorems of geometry or of any other science, such as optics,
which uses the same basic truths as geometry. Of the other sciencesthe likeis
true. Of these questions the geometer is bound to give his account, using the basic
truths of geometry in conjunction with his previous conclusions, of the basic
truths the geometer, as such, is not bound to give any account. The like istrue of
the other sciences. Thereis alimit, then, to the questions which we may put to
each man of science; nor is each man of science bound to answer dl inquiries on
each severd subject, but only such asfdl within the defined field of hisown
science. If, then, in controversy with a geometer qua geometer the disputant
confines himself to geometry and proves anything from geometrica premisses, he
is clearly to be applauded; if he goes outside these he will be at fault, and
obvioudy cannot even refute the geometer except accidentaly. One should
therefore not discuss geometry among those who are not geometers, for in such a
company an unsound argument will pass unnoticed. Thisis correspondingly true
in the other sciences.

Since there are 'geometrica’ questions, does it follow that there are dso
digtinctively 'ungeometrica’ questions? Further, in each pecia science-geometry
for instance-what kind of error isit that may vitiate questions, and yet not exclude
them from that science? Again, is the erroneous conclusion one congtructed from
premisses opposite to the true premisses, or isit forma falacy though drawn from
geometrica premisses? Or, perhaps, the erroneous conclusion is due to the
drawing of premisses from another science; e.g. in ageometrical controversy a
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musica question is digtinctively ungeometrical, whereas the notion that pardlds
meet isin one sense geometrica, being ungeometrica in a different fashion: the
reason being that 'ungeometrical’, like 'unrhythmical’, is equivoca, meaning in the
one case not geometry at al, in the other bad geometry? It isthis error, i.e. error
based on premisses of this kind-'of' the science but false-that is the contrary of
science. In mathematics the formd fdlacy is not so common, because it isthe
middle term in which the ambiguity lies, snce the mgor is predicated of the
whole of the middle and the middle of the whole of the minor (the predicate of
course never has the prefix 'dl’); and in mathematics one can, so to spesk, see
these middle terms with an intellectud vison, while in didectic the ambiguity

may escape detection. E.g. 'Isevery circle afigure? A diagram showsthat thisis
30, but the minor premiss 'Are epics circles? is shown by the diagram to be false.

If aproof has an inductive minor premiss, one should not bring an 'objection’
agang it. For since every premiss must be gpplicable to a number of cases
(otherwise it will not be true in every ingance, which, since the syllogism

proceeds from universals, it must be), then assuredly the same istrue of an
‘objection’; since premisses and 'objections are so far the same that anything
which can be vaidly advanced as an 'objection’ must be such that it could take the
form of apremiss, either demondtrative or didectica. On the other hand,
arguments formaly illogica do sometimes occur through taking as middies mere
attributes of the mgor and minor terms. An instance of thisis Caeneus proof that
fireincreasesin geometrical proportion: 'Fire, he argues, 'increases rapidly, and
S0 does geometrica proportion’. Thereis no syllogism so, but thereisa syllogism
if the mogt rapidly increasing proportion is geometrica and the most rapidly
increasing proportion is attributable to fire in its motion. Sometimes, no doulbt, it
isimpossble to reason from premisses predicating mere attributes. but sometimes
it is possible, though the possibility is overlooked. If false premisses could never
give true conclusions 'resolution’ would be easy, for premisses and conclusion
would in that case inevitably reciprocate. | might then argue thus: let A bean
exiding fact; let the existence of A imply such and such facts actualy known to
me to exist, which we may call B. | can now, Since they reciprocate, infer A from
B.

Reciprocation of premisses and conclusion is more frequent in mathemeatics,
because mathemati cs takes definitions, but never an accident, for its premisses-a
second characteridtic digtinguishing mathemetica reasoning from diaectica
disputations.

A science expands not by the interposition of fresh middle terms, but by the
gpposition of fresh extreme terms. E.g. A is predicated of B, B of C, C of D, and
S0 indefinitey. Or the expanson may be laterd: eg. one mgor A, may be proved
of two minors, C and E. Thuslet A represent number-anumber or number taken
indeterminately; B determinate odd number; C any particular odd number. We
can then predicate A of C. Next let D represent determinate even number, and E
even number. Then A ispredicable of E.
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Part 13

Knowledge of the fact differs from knowledge of the reasoned fact. To begin
with, they differ within the same science and in two ways. (1) when the premisses
of the syllogism are not immediate (for then the proximate cause is not contained
in them-a necessary condition of knowledge of the reasoned fact): (2) when the
premisses are immediate, but instead of the cause the better known of the two
reciprocas is taken as the middle; for of two reciprocaly predicable terms the one
which is not the cause may quite easily be the better known and so become the
middle term of the demongration. Thus (2) (a) you might prove as follows that
the planets are near because they do not twinkle: let C be the planets, B not
twinkling, A proximity. Then B is predicable of C; for the planets do not twinkle.
But A isdso predicable of B, since that which does not twinkle is near--we must
take this truth as having been reached by induction or sense-perception. Therefore
A isanecessary predicate of C; so that we have demonsirated that the planets are
near. This syllogism, then, proves not the reasoned fact but only the fact; since
they are not near because they do not twinkle, but, because they are near, do not
twinkle. The mgjor and middle of the proof, however, may be reversed, and then
the demonstration will be of the reasoned fact. Thus: let C be the planets, B
proximity, A not twinkling. Then B is an attribute of C, and A-nat twinkling-of B.
Consequently A is predicable of C, and the syllogism proves the reasoned fact,
gnce its middle term is the proximate cause. Another example is the inference

that the moon is sphericad from its manner of waxing. Thus. since that which so
waxes is spherical, and since the moon so waxes, clearly the moon is sphericd.
Put in thisform, the syllogism turns out to be proof of the fact, but if the middle
and major bereversed it is proof of the reasoned fact; since the moon is not
spherica because it waxes in acertain manner, but waxes in such a manner
because it is sphericd. (Let C be the moon, B spherica, and A waxing.) Again
(b), in cases where the cause and the effect are not reciproca and the effect isthe
better known, the fact is demonstrated but not the reasoned fact. This also occurs
(1) when the middle falls outside the mgor and minor, for here too the strict cause
isnot given, and so the demondtration is of the fact, not of the reasoned fact. For
example, the question 'Why does not awall breathe? might be answered,
‘Because it isnot an animd’; but that answer would not give the drict cause,
because if not being an anima causes the absence of respiration, then being an
animd should be the cause of respiration, according to the rule that if the negation
of causes the non-inherence of y, the affirmation of x causestheinherence of v;
eg. if the disproportion of the hot and cold eementsis the cause of ill hedth,

their proportion is the cause of hedlth; and conversdly, if the assertion of x causes
the inherence of y, the negation of x must cause y's nontinherence. But in the case
given this consegquence does not result; for not every anima breathes. A syllogism
with thiskind of cause takes place in the second figure. Thus: let A beanimd, B
respiration, C wdl. Then A is predicable of dl B (for dl that bresthesis animal),
but of no C; and consequently B is predicable of no C; that is, the wall does not
breathe. Such causes are like far-fetched explanations, which precisgly consstin
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making the cause too remote, asin Anacharss account of why the Scythians have
no flute- players;, namdy because they have no vines.

Thus, then, do the syllogiam of the fact and the syllogism of the reasoned fact
differ within one science and according to the position of the middle terms. But
there is another way too in which the fact and the reasoned fact differ, and thet is
when they are investigated respectively by different sciences. This occursin the
case of problems related to one another as subordinate and superior, as when
optical problems are subordinated to geometry, mechanica problemsto
stereometry, harmonic problems to arithmetic, the data of observation to
agtronomy. (Some of these sciences bear dmost the same name; e.g. mathemeatica
and nautica astronomy, mathematical and acoustical harmonics.) Here it isthe
business of the empirical observersto know the fact, of the mathematiciansto
know the reasoned fact; for the latter are in possession of the demongtrations
giving the causes, and are often ignorant of the fact: just as we have often aclear
ingght into auniversal, but through lack of observation are ignorant of some of its
particular ingtances. These connexions have a perceptible existence though they
are manifestaions of forms. For the mathematica sciences concern forms: they

do not demonstrate properties of a substratum, since, even though the geometrical
subjects are predicable as properties of a perceptible substratum, it is not as thus
predicable that the mathematician demongtrates properties of them. Asopticsis
related to geometry, so another scienceis related to optics, namely the theory of
the rainbow. Here knowledge of the fact is within the province of the natural
philosopher, knowledge of the reasoned fact within that of the optician, either qua
optician or quamathematica optician. Many sciences not standing in this mutud
relation enter into it & points, eg. medicine and geometry: it isthe physician's
business to know that circular wounds heal more dowly, the geometer's to know
the reason why.

Part 14

Of dl the figures the mogt scientific isthe firdt. Thus, it isthe vehicle of the
demondtrations of al the mathematica sciences, such as arithmetic, geometry,
and optics, and practicdly dl of dl sciencesthat investigate causes. for the
syllogiam of the reasoned fact is either exclusively or generdly spesking and in
most casesin thisfigure-a second proof that this figure is the most scientific; for
grasp of areasoned conclusion is the primary condition of knowledge. Thirdly,
the firgt isthe only figure which enables us to pursue knowledge of the essence of
athing. In the second figure no affirmative concluson is possible, and knowledge
of athing's essence mugt be affirmative; while in the third figure the conclusion
can be afirmative, but cannot be universal, and essence must have a universal
character: eg. man is not two-footed animd in any qudified sense, but
universaly. Findly, thefirg figure has no need of the others whileit is by means
of the firg that the other two figures are developed, and have their intervas
closepacked until immediate premisses are reached.
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Clearly, therefore, the first figure is the primary condition of knowledge.
Part 15

Just as an attribute A may (as we saw) be atomicaly connected with a subject B,
S0 its disconnexion may be aomic. | cal '&omic’ connexions or disconnexions
which involve no intermediate term; Since in that case the connexion or
disconnexion will not be mediated by something other than the terms themsdves.
It follows thet if either A or B, or both A and B, have agenus, their disconnexion
cannot be primary. Thus: let C be the genusof 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 asyllogism
proving A's disconnexion from B thus:

all AisC, noBisC, thereforeno B isA. Orif itisB which hasagenus D, we
have

all BisD,noD isA, thereforeno B isA, by syllogism; and the proof will be
amilar if both A and B have agenus. That the genus of A need not be the genus
of B and vice versa, is shown by the existence of mutudly exclusive coordinate
series of predication. If no term in the series ACD...is predicable of any termin
the series BEF....,and if G-aterm in the former series-isthe genus of A, dearly G
will not be the genus of B; since, if it were, the series would not be mutudly
exclusve. So dsif B hasagenus, it will not be the genus of A. If, on the other
hand, neither A nor B hasagenus and A does not inhere in B, this disconnexion
must be atomic. If there be amiddle term, one or other of them isbound to have a
genus, for the syllogism will be ather in the firgt or the second figure. If itisin

the firgt, B will have agenus-for the premiss containing it must be affirmative: if

in the sacond, ether A or B indifferently, ance syllogismis possbleif ether is
contained in anegative premiss, but not if both premisses are negative.

Henceit is clear that one thing may be atomically disconnected from another, and
we have stated when and how thisis possible.

Part 16

Ignorance-defined not as the negation of knowledge but as a positive State of
mind-is error produced by inference.

(1) Let usfirst congder propositions asserting a predicate's immediate connexion
with or disconnexion from a subject. Here, it istrue, postive error may befdl one
in dternative ways, for it may arise where one directly believes a connexion or
disconnexion as well as where oné's belief is acquired by inference. The error,
however, that consstsin adirect belief iswithout complication; but the error
resulting from inference-which here concerns us-takes many forms. Thus, let A be
atomically disconnected from al B: then the condusion inferred through amiddle
teem C, that dl B is A, will be acase of error produced by syllogism. Now, two
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cases are possible. Either (a) both premisses, or (b) one premiss only, may be
fdse. (a) If nather A isan attribute of any C nor C of any B, whereas the contrary
was posited in both cases, both premisses will be fase. (C may quite well be so
related to A and B that C is neither subordinateto A nor auniversd atribute of B:
for B, snce A was said to be primarily disconnected from B, cannot have a genus,
and A need not necessarily be a universa atribute of al things. Consequently

both premisses may be false.) On the other hand, (b) one of the premisses may be
true, though not ether indifferently but only the mgor A-C since, B having no
genus, the premiss C-B will dways be fdse, while A-C may betrue. Thisisthe
caeif, for example, A isrelated atomically to both C and B; because when the
sameterm is rdlated atomically to more terms than one, neither of those terms will
belong to the other. It is, of course, equally the case if A-C isnot aomic.

Error of attribution, then, occurs through these causes and in this form only-for
we found that no syllogiam of universd attribution was possible in any figure but
the first. On the other hand, an error of non-attribution may occur ether in the
firg or in the second figure. Let ustherefore firgt explain the various forms it
takesin the first figure and the character of the premissesin each case.

(¢) It may occur when both premisses are false; e.g. supposing A atomicaly
connected with both C and B, if it be then assumed that no Cisand dl B isC,
both premisses are false.

(d) Itisadso possble when oneisfase. This may be either premissindifferently.
A-C may betrue, C-B fdse-A-C true because A is not an attribute of al things, C-
B false because C, which never has the attribute A, cannot be an attribute of B; for
if C-B were true, the premiss A-C would no longer be true, and besides if both
premisses were true, the conclusion would be true. Or again, C-B may be true and
A-Cfdse eg. if both Cand A contain B as genera, one of them must be
subordinate to the other, so that if the premisstakesthe form No Cis A, it will be
fdse Thismakesit clear that whether either or both premisses are false, the
concluson will equaly befdse.

In the second figure the premisses cannot both be wholly fase; for if dl B is A,
no middle term can be with truth universdly affirmed of one extreme and
universally denied of the other: but premissesin which the middle is affirmed of
one extreme and denied of the other are the necessary condition if oneisto get a
vdid inference a dl. Thereforeif, taken in thisway, they are wholly fase, their
contraries conversaly should be whoally true. But thisisimpossible. On the other
hand, there is nothing to prevent both premisses being partidly fase; eg. if
actudly some A isC and some B isC, thenif it is premised that dl A isC and no
B isC, both premisses are fasg, yet partidly, not wholly, false. The sameistrue
if the mgor is made negative ingead of the minor. Or one premiss may be whally
fdse, and it may be ether of them. Thus, supposing that actudly an attribute of al
A must dso be an attribute of dl B, then if C isyet taken to be auniversd
atribute of al but universaly nontattributable to B, C-A will be true but C-B
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fdse. Agan, actudly that which is an attribute of no B will not be an attribute of
al A dther; for if it be an attribute of dl A, it will aso be an atribute of dl B,
which is contrary to supposition; but if C be nevertheless assumed to bea
universd attribute of A, but an atribute of no B, then the premiss C-B istrue but
the mgor isfdse. The caseis amilar if the mgor is made the negative premiss.
For in fact what is an attribute of no A will not be an attribute of any B ether; and
if it be yet assumed that C isuniversdly non-attributableto A, but a universd
atribute of B, the premiss C-A istrue but the minor wholly fdse. Again, in fact it
isfaseto assume that that which is an attribute of dl B is an attribute of no A, for
if it be an atribute of dl B, it must be an attribute of some A. If then Ciis
nevertheless assumed to be an attribute of al B but of no A, C-B will be true but
C-Afds

It isthus clear that in the case of atomic propositions erroneous inference will be
possible not only when both premisses are fdse but dso when only oneisfdse.

Part 17

In the case of attributes not atomically connected with or disconnected from their
subjects, () (i) aslong asthe fase concluson is inferred through the 'appropriate
middle, only the mgor and not both premisses can be false. By ‘appropriate
middle | mean the middle term through which the contradictory-i.e. the true-
conclusonisinferrible. Thus, let A be aitributable to B through amiddle term C:
then, since to produce a conclusion the premiss C-B must be taken affirmatively,
it is clear that this premiss must aways be true, for its qudity is not changed. But
the mgor A-Cisfdse for it isby achange in the qudity of A-C that the
conclusion becomesiits contradictory-i.e. true. Smilarly (i) if the middleistaken
from another series of predication; e.g. suppose D to be not only contained within
A asapart within itswhole but dso predicable of al B. Then the premissD-B
must remain unchanged, but the qudity of A-D must be changed; so that D-B is
awaystrue, A-D dwaysfdse Such error ispracticdly identica with that which
isinferred through the 'appropriate’ middle. On the other hand, (b) if the
conclusion is not inferred through the 'appropriate middle-(i) when the middleis
subordinate to A but is predicable of no B, both premisses must be false, because
if there isto be a conclusion both must be posited as asserting the contrary of
what is actudly the fact, and so posited both become fase: e.g. suppose that
actudly dl D is A but no B is D; then if these premisses are changed in qudity, a
concluson will follow and both of the new premisses will be fase. When,
however, (ii) the middle D is not subordinate to A, A-D will be true, D-B fase-A-
D true because A was not subordinate to D, D-B fase because if it had been true,
the conclusion too would have been true; but it is ex hypothes fase.

When the erroneous inference is in the second figure, both premisses cannot be
entirdly false; snceif B issubordinate to A, there can be no middle predicable of
al of one extreme and of none of the other, as was stated before. One premiss,
however, may be fase, and it may be either of them. Thus, if Cisactudly an
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attribute of both A and B, but is assumed to be an attribute of A only and not of B,
C-A will betrue, C-B fdse: or again if C be assumed to be attributable to B but to
no A, C-B will betrue, C-A fdse.

We have stated when and through what kinds of premisses error will result in
cases where the erroneous conclusion is negative. If the conclusion is affirmative,
(@ (i) it may be inferred through the ‘appropriate middie term. In this case both
premisses cannot be false since, as we said before, C-B mugt remain unchanged if
there is to be a conclusion, and consequently A-C, the qudity of whichis
changed, will dways befdse Thisisequdly trueif (ii) the middleis taken from
another series of predication, as was Stated to be the case also with regard to
negative error; for D-B must remain unchanged, while the quality of A-D must be
converted, and the type of error isthe same as before.

(b) The middle may be ingppropriate. Then (i) if D issubordinate to A, A-D will
be true, but D-B fase; snce A may quite well be predicable of severd termsno
one of which can be subordinated to another. If, however, (ii) D is not subordinate
to A, obvioudy A-D, dnceit is affirmed, will ways be fdse, while D-B may be
ether true or fase for A may very wel be an attribute of no D, whereasdl B is
D, eg. no scienceisanimd, dl musicis science. Equaly wel A may bean
attribute of no D, and D of no B. It emerges, then, that if the middle term is not
subordinate to the mgor, not only both premisses but either singly may be fse.

Thus we have made it clear how marny varieties of erroneous inference are ligble
to happen and through what kinds of premisses they occur, in the case both of
immediate and of demonstrable truths.

Part 18

It isaso clear that the loss of any one of the senses entailsthe loss of a
corresponding portion of knowledge, and that, Since we learn either by induction
or by demonstration, this knowledge cannot be acquired. Thus demonstration
develops from universals, induction from particulars, but Snceit is possbleto
familiarize the pupil with even the so-cdled mathematica abgtractions only
through induction-i.e. only because each subject genus possesses, in virtue of a
determinate mathematical character, certain properties which can be treated as
separate even though they do not exist in isolationtit is consequently impossible to
come to grasp universas except through induction. But induction isimpossible

for those who have not sense-perception. For it is sense-perception donewhich is
adequate for grasping the particulars: they cannot be objects of scientific
knowledge, because neither can universds give us knowledge of them without
induction, nor can we get it through induction without sense- perception.

Part 19

Every syllogism is effected by means of three terms. One kind of syllogism serves
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to prove that A inheresin C by showing that A inheresin B and B in C; the other
IS negative and one of its premisses asserts one term of another, while the other
denies one term of another. It is clear, then, that these are the fundamentals and
so-caled hypotheses of syllogism. Assume them as they have been stated, and
proof is bound to follow-proof that A inheresin C through B, and again that A
inheresin B through some other middle term, and smilarly thet B inheresin C. If
our reasoning ams at gaining credence and so is merely didecticd, it is obvious
that we have only to see that our inference is based on premisses as credible as
possible: so that if amiddle term between A and B is credible though not redl, one
can reason through it and complete adidectica syllogiam. If, however, oneis
aming at truth, one must be guided by the real connexions of subjects and
atributes. Thus. since there are attributes which are predicated of a subject
essentidly or naturaly and not coincidentaly-nat, thet is, in the sense in which

we say That white (thing) isaman’, which is not the same mode of predication as
when we say "The man iswhite': the man is white not because he is something
else but because he is man, but the white is man because 'being white' coincides
with "humanity’ within one substratum-therefore there are terms such as are
naturally subjects of predicates. Suppose, then, C such aterm not itsalf
attributable to anything else as to a subject, but the proximate subject of the
attribute B--i.e. so that B-C isimmediate; suppose further E rdated immediatdy
to F, and F to B. The firgt question is, must this series terminate, or can it proceed
to infinity? The second question is as follows: Suppose nothing is essentidly
predicated of A, but A is predicated primarily of H and of no intermediate prior
term, and suppose H similarly reated to G and G to B; then mudt this seriesdso
terminate, or can it too proceed to infinity? There is this much difference between
the questions: thefird is, isit possible to start from that which is not itself
attributable to anything else but is the subject of attributes, and ascend to infinity?
The second is the problem whether one can gart from that which isa predicate
but not itsalf a subject of predicates, and descend to infinity? A third question is,
if the extreme terms are fixed, can there be an infinity of middles? | mean this:
suppose for example that A inheresin C and B is intermediate between them, but
between B and A there are other middles, and between these again fresh middies,
can these proceed to infinity or can they not? Thisis the equivalent of inquiring,
do demondtrations proceed to infinity, i.e. is everything demonstrable? Or do
ultimate subject and primary attribute limit one another?

| hold that the same questions arise with regard to negative conclusions and
premisses: viz. if A is atributable to no B, then ether this predication will be
primary, or there will be an intermediate term prior to B to which aisnot
attributable-G, let us say, which is attributable to al B-and there may ill be
another term H prior to G, which is attributable to dl G. The same questions arise,
| say, because in these cases too either the series of prior terms to which aiis not
attributable isinfinite or it terminates

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,
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seeing that al the reciprocals qua subjects stand in the same relation to one
another, whether we say that the subject has an infinity of attributes or that both
subjects and attributes-and we raised the question in both cases-areinfinitein
number. These questions then cannot be asked- unless, indeed, the terms can
reciprocate by two different modes, by accidenta predication in one relation and
natura predication in the other.

Part 20

Now, it is clear that if the predications terminate in both the upward and the
downward direction (by 'upward' | mean the ascent to the more universa, by
‘downward' the descent to the more particular), the middle terms cannot be infinite
in number. For suppose that A is predicated of F, and that the intermediates-cal
them BB'B"...-are infinite, then clearly you might descend from and find one term
predicated of another ad infinitum, Snce you have an infinity of terms between
you and F; and equaly, if you ascend from F, there are infinite terms between you
and A. It follows that if these processes are impossible there cannot be an infinity
of intermediates between A and F. Nor isit of any effect to urge that some terms
of the series AB...F are contiguous so as to exclude intermediates, while others
cannot be taken into the argument at dl: whichever terms of the series B...| take,
the number of intermediates in the direction ether of A or of F must befinite or
infinite: where the infinite series sarts, whether from the first term or from alater
one, is of no moment, for the succeeding termsin any case are infinite in number.

Part 21

Further, if in affirmative demondration the series terminates in both directions,
clearly it will terminate too in negative demondration. Let us assume that we
cannot proceed to infinity ether by ascending from the ultimate term (by ‘ultimate
term’ | mean aterm such aswas, not itsdlf atributable to a subject but itsdf the
subject of attributes), or by descending towards an ultimate from the primary term
(by 'primary term’ I mean aterm predicable of a subject but not itself a subject). If
this assumption isjudtified, the series will aso terminate in the case of negation.
For a negative conclusion can be proved in dl threefigures. In thefird figureit is
proved thus. no B isA, dl CisB. In packing the interva B-C we must reach
immediate propositions--as is dway's the case with the minor premiss--since B-C
is affirmative. As regards the other premissit isplain that if the mgor term is
denied of aterm D prior to B, D will haveto be predicable of dl B, and if the
major isdenied of yet another term prior to D, thisterm must be predicable of al
D. Consequently, since the ascending seriesisfinite, the descent will also
terminate and there will be a subject of which A is primarily non-predicable. In
the second figure the syllogismis, dl A isB, no CisB,..no CisA. If proof of this
isrequired, plainly it may be shown ether in the firg figure as above, in the
second as here, or in the third. Thefirgt figure has been discussed, and we will
proceed to display the second, proof by which will be asfallows: dl BisD, no C
isD...,, gnceitisrequired that B should be a subject of which apredicateis
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affirmed. Next, since D isto be proved not to belong to C, then D has a further
predicate which is denied of C. Therefore, since the successon of predicates
affirmed of an ever higher universal terminates, the successon of predicates
denied terminates too.

Thethird figure showsit asfollows dl B isA, some B isnot C. Therefore some
A isnot C. This premiss, i.e. C-B, will be proved ether in the same figure or in
one of the two figures discussed above. In the first and second figures the series
terminates. If we use the third figure, we shall take as premisses, dl E isB, some
Eisnot C, and this premiss again will be proved by a smilar prosyllogism. But
snceit isassumed that the series of descending subjects aso terminates, plainly
the series of more universa non-predicables will terminate dso. Even supposing
that the proof is not confined to one method, but employsthem al and isnow in
the firgt figure, now in the second or third-even so the regress will terminate, for
the methods are finite in number, and if finite things are combined in afinite
number of ways, the result must befinite.

Thusit is plain that the regress of middles terminates in the case of negative
demondtration, if it does so dso in the case of affirmative demondration. That in
fact the regress terminates in both these cases may be made clear by the following
didecticd consderations.

Part 22

In the case of predicates condtituting the essentia nature of athing, it clearly
terminates, seeing that if definition is possible, or in other words, if essentia form
is knowable, and an infinite series cannot be traversed, predicates condtituting a
thing's essentia nature must be finite in number. But as regards predicates
generdly we have the following prefatory remarks to make. (1) We can affirm
without falsehood ‘the white (thing) iswalking', and thet big (thing) isalog; or
again, 'thelog isbig, and 'the man waks. But the affirmation differsin the two
cases. When | affirm ‘the whiteisalog, | mean that something which happensto
be whiteis alog-not that white is the substratum in which log inheres, for it was
not quawhite or qua a species of white that the white (thing) came to be alog,
and the white (thing) is consequently not alog except incidentaly. On the other
hand, when | affirm ‘thelog iswhitée, | do not mean that something else, which
happens dso to be alog, iswhite (as | should if | said ‘the musician is white,
which would mean ‘the man who happens aso to be amusician is whit€); on the
contrary, log is here the substratum-the substratum which actualy came to be
white, and did so quawood or qua a species of wood and qua nothing else.

If we must lay down arule, let us entitle the latter kind of statement predication,
and the former not predication at dl, or not strict but accidenta predication.
'White and 'log' will thus serve as types respectively of predicate and subject.

We shdl assume, then, that the predicate is invariably predicated Strictly and not
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accidentaly of the subject, for on such predication demonstrations depend for
ther force. It follows from this that when asingle attribute is predicated of a
single subject, the predicate mugt affirm of the subject either some eement
condlituting its essentid nature, or that it isin some way qudified, quantified,
essentialy rlated, active, passive, placed, or dated.

(2) Predicates which sgnify substance sgnify thet the subject isidentica with the
predicate or with a species of the predicate. Predicates not signifying substance
which are predicated of a subject not identical with themsalves or with a species
of themselves are accidentd or coincidentd; e.g. white is a coincident of man,
seeing that man is not identical with white or a species of white, but rather with
anima, snce man isidentica with a pecies of animal. These predicates which do
not sgnify substance must be predicates of some other subject, and nothing can
be white which is not dso other than white. The Forms we can dispense with, for
they are mere sound without sense; and even if there are such things, they are not
relevant to our discussion, Since demongtrations are concerned with predicates
such as we have defined.

(3) If A isaqudlity of B, B cannot be aqudity of A-aqudity of aqudity.
Therefore A and B cannot be predicated reciprocaly of one another in gtrict
predication: they can be affirmed without falsehood of one another, but not
genuingly predicated of each other. For one dternative isthat they should be
substantialy predicated of one another, i.e. B would become the genus or
differentia of A-the predicate now become subject. But it has been shown thet in
these substantia predications neither the ascending predicates nor the descending
subjects form an infinite series; eg. neither the series, man is biped, biped is
animd, &c., nor the series predicating anima of man, man of Cdlias, Cdliasof a
further. subject as an dement of its essentid nature, isinfinite. For dl such
substance is definable, and an infinite series cannot be traversed in thought:
consequently neither the ascent nor the descent isinfinite, snce 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 dternative) can a quale be reciprocally
predicated of aquae, nor any term belonging to an adjectiva category of another
such term, except by accidenta predication; for al such predicates are coincidents
and are predicated of substances. On the other hand-in proof of the impossbility
of an infinite ascending series-every predication displays the subject as somehow
qudified or quantified or as characterized under one of the other adjectival
categories, or dseisan dement in its substantid nature: these latter are limited in
number, and the number of the widest kinds under which predicationsfdl isaso
limited, for every predication must exhibit its subject as somehow qudlified,
quantified, essentidly related, acting or suffering, or in some place or a some
time.

| assumefird that predication implies a single subject and asingle attribute, and
secondly that predicates which are not substantial are not predicated of one
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another. We assume this because such predicates are al coincidents, and though
some are essentia coincidents, others of a different type, yet we maintain thet al
of them dike are predicated of some substratum and that a coincident is never a
substratum-since we do not class as a coincident anything which does not owe its
desgnation to its being something other than itsdf, but dways hold that any
coincident is predicated of some substratum other than itself, and that another
group of coincidents may have a different substratum. Subject to these
assumptions then, neither the ascending nor the descending series of predication
inwhich asingle attribute is predicated of asingle subject isinfinite. For the
subjects of which coincidents are predicated are as many as the condtitutive
elements of each individud substance, and these we have seen are not infinite in
number, while in the ascending series are contained those congtitutive eements
with their coincidents-both of which are finite. We conclude that there is a given
subject (D) of which some attribute (C) is primarily predicable; that there must be
an atribute (B) primarily predicable of the firgt attribute, and that the series must
end with aterm (A) not predicable of any term prior to the last subject of which it
was predicated (B), and of which no term prior to it is predicable.

The argument we have given is one of the so-called proofs; an dternative proof
follows. Predicates so related to their subjects that there are other predicates prior
to them predicable of those subjects are demonstrable; but of demonstrable
propositions one cannot have something better than knowledge, nor can one know
them without demondiration. Secondly, if aconsequent is only known through an
antecedent (viz. premisses prior to it) and we neither know this antecedent nor
have something better than knowledge of it, then we shdl not have scientific
knowledge of the consequent. Therefore, if it is possible through demondiration to
know anything without qualification and not merely as dependent on the
acceptance of certain premisses-i.e. hypotheticaly-the series of intermediate
predications must terminate. If it does not terminate, and beyond any predicate
taken as higher than another there remains another il higher, then every
predicate is demonstrable. Consequently, since these demonstrable predicates are
infinite in number and therefore cannot be traversed, we shal not know them by
demondration. If, therefore, we have not something better than knowledge of
them, we cannat through demondration have unqudified but only hypothetica
science of anything.

Asdidecticd proofs of our contention these may carry conviction, but an andytic
process will show more briefly that neither the ascent nor the descent of
predication can be infinite in the demongtrative sciences which are the object of
our investigation. Demongtration proves the inherence of essentid attributesin
things. Now attributes may be essentid for two reasons. either because they are
elementsin the essentid nature of their subjects, or because their subjects are
eementsin their essentid nature. An example of the latter is odd as an atribute of
number-though it is number's attribute, yet number itsdlf isan dement in the
definition of odd; of the former, multiplicity or the indivisble, which are eements
in the definition of number. In neither kind of &ttribution can the terms be infinite.
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They are not infinite where each is rdlated to the term below it as odd isto
number, for this would mean the inherence in odd of another attribute of odd in
whose nature odd was an essentid eement: but then number will be an ultimate
subject of the whole infinite chain of attributes, and be an dement in the
definition of each of them. Hence, snce an infinity of attributes such as contain
their subject in their definition cannot inhere in a single thing, the ascending series
isequdly finite. Note, moreover, that al such attributes must so inherein the
ultimate subject-e.g. its atributes in number and number in them-as to be
commensurate with the subject and not of wider extent. Attributes which are
essentid eementsin the nature of their subjects are equdly finite: otherwise
definition would be impossible. Hence, if al the attributes predicated are essentiad
and these cannot beinfinite, the ascending series will terminate, and consequently
the descending series too.

If thisis s0, it follows that the intermediates between any two terms are dso
aways limited in number. An immediately obvious consequence of thisis that
demondtrations necessarily involve basic truths, and that the contention of some-
referred to at the outset-thet dl truths are demongtrable is mistaken. For if there
are basic truths, (8) not dl truths are demongtrable, and (b) an infinite regressis
impossible; snceif either (a) or (b) were not afact, it would mean thet no interva
was immediate and indivisble, but that dl intervals were divisble. Thisistrue
because a conclusion is demonstrated by the interposition, not the apposition, of a
fresh term. If such interpogition could continue to infinity there might be an
infinite number of terms between any two terms; but thisisimpossible if both the
ascending and descending series of predication terminate; and of thisfact, which
before was shown didecticaly, anaytic proof has now been given.

Part 23

It isan evident corallary of these conclusonsthat if the same atribute A inheres
intwo terms C and D predicable either not at dl, or not of al instances, of one
ancther, it does not dways belong to them in virtue of a common middle term.

| sosceles and scalene possess the attribute of having their angles equal to two
right anglesin virtue of acommon middle; for they possessit in so far asthey are
both a certain kind of figure, and not in so far asthey differ from one another. But
thisis not dways the case: for, wereit S0, if we take B as the common middlein
virtue of which A inheresin C and D, clearly B would inhere in C and D through
a second common middle, and thisin turn would inhere in C and D through a
third, so that between two terms an infinity of intermediates would fal-an
impossibility. Thus it need not dways be in virtue of acommon middle term that
asingle attribute inheres in severd subjects, snce there must be immediate
intervals. Yet if the attribute to be proved common to two subjectsisto be one of
their essentid attributes, the middle terms involved must be within one subject
genus and be derived from the same group of immediate premisses; for we have
seen that processes of proof cannot pass from one genus to another.
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It isaso clear that when A inheresin B, this can be demongtrated if thereisa
middle term. Further, the 'elements of such a conclusion are the premisses
containing the middle in question, and they are identical in number with the
middle terms, seeing that the immediate propositions-or at least such immediate
propositions as are universal-are the 'dements. If, on the other hand, thereis no
middle term, demonstration ceases to be possible: we are on the way to the basic
truths. Smilarly if A does not inherein B, this can be demondrated if thereisa
middle term or aterm prior to B in which A does not inhere: otherwise thereis no
demondtration and abasic truth is reached. There are, moreover, as many
‘dements of the demongtrated conclusion as there are middle terms, sinceit is
propositions containing these middle terms that are the basic premisses on which
the demongtration rests; and as there are some indemonstrable basic truths
assarting thet ‘thisisthat' or that ‘thisinheresin that', so there are others denying
that 'thisisthat' or that ‘thisinheresin that'-in fact some basic truths will affirm

and some will deny being.

When we are to prove a conclusion, we must take a primary essentid predicate-
suppose it C-of the subject B, and then suppose A smilarly predicable of C. If we
proceed in this manner, no proposition or attribute which falls beyond A is
admitted in the proof: the interva is congtantly condensed until subject and
predicate become indivisible, i.e. one. We have our unit when the premiss
becomes immediate, Snce the immediate premiss doneisasngle premissin the
unqudified sense of 'single. And asin other spheres the basic dement issmple
but not identica in dl-in a system of weight it isthe mina, in music the quarter-
tone, and so on--s0 in Syllogiam the unit is an immediate premiss, and in the
knowledge that demondration givesit is an intuition. In syllogisms, then, which
prove the inherence of an attribute, nothing fals outsde the mgor term. In the
case of negative syllogisms on the other hand, (1) in thefird figure nothing fdls
outside the mgor term whose inherenceisin question; e.g. to prove through a
middle C that A does not inherein B the premissesrequired are, dl BisC,no C
isA. Thenif it hasto be proved that no Cis A, amiddle must be found between
and C; and this procedure will never vary.

(2) If we have to show that E is not D by means of the premisses, dl D isC; noE,
or not dl E, is C; then the middle will never fal beyond E, and E is the subject of
which D isto be denied in the conclusion.

(3) Inthe third figure the middle will never fal beyond the limits of the subject
and the attribute denied of it.

Part 24
Since demondtrations may be either commensurately universa or particular, and
ether affirmative or negative; the question arises, which form is the better? And

the same question may be put in regard to so-cdled 'direct’ demonstration and
reductio ad impossibile. Let usfirst examine the commensurately universal and
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the particular forms, and when we have cleared up this problem proceed to
discuss 'direct' demonstration and reductio ad impossibile.

The following consderations might lead some mindsto prefer particular
demondtration.

(1) The superior demongtration is the demonstration which gives us grester
knowledge (for thisis theideal of demondtration), and we have greater knowledge
of aparticular individua when we know it in itslf than when we know it through
something esg; e.g. we know Coriscus the musician better when we know that
Coriscusis musicd than when we know only that man ismusicd, and alike
argument holdsin dl other cases. But commensurately universal demongtration,
indead of proving that the subject itsdlf actudly is x, proves only that something
gdseisx- eg. in atempting to prove that isoscelesis X, it proves not that isosceles
but only that triangle isx- whereas particular demongtration proves that the
subject itself isx. The demongtration, then, that a subject, as such, possesses an
atribute is superior. If thisis o, and if the particular rather than the
commensurately universal forms demondrates, particular demondgtration is
superior.

(2) The universd has not a separate being over againgt groups of singulars.
Demondtration neverthel ess cregtes the opinion that its function is conditioned by
something like this- some separate entity belonging to the red world; that, for
ingance, of triangle or of figure or number, over againg particular triangles,
figures, and numbers. But demonstration which touches the red and will not
midead is superior to that which moves among unredlities and is delusory. Now
commensurately universa demondration is of the latter kind: if we engagein it
we find oursalves reasoning after afashion well illustrated by the argument that
the proportionate is what answers to the definition of some entity which is neither
line, number, solid, nor plane, but a proportionate apart from dl these. Since,
then, such a proof is characterigtically commensurate and universad, and less
touches redlity than does particular demongtration, and creates afase opinion, it
will follow that commensurate and universd isinferior to particular
demondtration.

We may retort thus. (1) Thefirst argument applies no more to commensurate and
universal than to particular demondration. If equdity to two right anglesis
attributable to its subject not quaisosceles but qua triangle, he who knows that
isoscel es possesses that attribute knows the subject as quaitself possessing the
attribute, to aless degree than he who knows that triangle has that attribute. To
sum up the whole matter: if asubject is proved to possess qua triangle an attribute
which it does not in fact possess quatriangle, that is not demongtration: but if it
does posessit quatriangle the rule gpplies that the greater knowledge is hiswho
knows the subject as possessing its attribute qua that in virtue of which it actualy
does possessit. Since, then, triangle isthe wider term, and thereis one identica
definition of triangle-i.e. the term is not equivoca-and since equdity to two right
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anglesbdongsto dl triangles, it is isoscaes qua triangle and not triangle qua
isosceles which has its angles so related. It follows that he who knows a
connexion universadly has greater knowledge of it asit in fact is than he who
knows the particular; and the inference is that commensurate and universd is
superior to particular demonsgtration.

(2 If thereisagngleidentica definitioni.e. if the commensurate universd is
unequivoca-then the universa will possess being not less but more than some of
the particulars, inasmuch asit is universals which comprise the imperishable,
particulars that tend to perish.

(3) Because the universal has a single meaning, we are not therefore compelled to
suppose that in these examples it has being as a substance gpart fromits
particulars-any more than we need make a smilar supposition in the other cases
of unequivoca universa predication, viz. where the predicate Sgnifies not
substance but quality, essentia relatedness, or action. If such a suppostionis
entertained, the blame rests not with the demonstration but with the hearer.

(4) Demondtration is syllogism that proves the cause, i.e. the reasoned fact, and it
is rather the commensurate universal than the particular which is causative (as
may be shown thus: that which possesses an attribute through its own essentid
nature is itsaf the cause of the inherence, and the commensurate universd is
primary; hence the commensurate universd is the cause). Consequently
commensurately universal demondtration is superior as more epecidly proving
the cause, that is the reasoned fact.

(5) Our search for the reason ceases, and we think that we know, when the
coming to be or existence of the fact before usis not due to the coming to be or
exisence of some other fact, for the last step of a search thus conducted is eo ipso
the end and limit of the problem. Thus "'Why did he come? "To get the money-
wherewith to pay a debt-that he might thereby do what was right." When in this
regress we can no longer find an efficient or find cause, we regard the last step of
it asthe end of the coming-or being or coming to be-and we regard ourselves as
then only having full knowledge of the reason why he came,

If, then, dl causes and reasons are dike in this respect, and if thisis the meansto
full knowledge in the case of find causes such as we have exemplified, it follows
that in the case of the other causes aso full knowledge is atained when an
attribute no longer inheres because of something ese. Thus, when we learn that
exterior angles are equa to four right angles because they are the exterior angles
of anisoscdes, there ill remains the question "Why has isosceles this attribute?
and its answer 'Because it isatriangle, and atriangle has it because atriangleisa
rectilinear figure.' If rectilinear figure possesses the property for no further reason,
a this point we have full knowledge-but at this point our knowledge has become
commensurately universd, and so we conclude that commensurately universal
demondiration is superior.
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(6) The more demongtration becomes particular the moreit snksinto an
indeterminate manifold, while universal demondration tends to the smple and
determinate. But objects so far as they are an indeterminate manifold are
unintelligible, so far asthey are determinate, intelligible: they are therefore
intelligible rather in so far asthey are universd than in so far asthey are
particular. From thisit follows that universals are more demonstrable: but since
relative and corrdative increase concomitantly, of the more demonstrable there
will be fuller demongtration. Hence the commensurate and universal form, being
more truly demongtration, is the superior.

(7) Demongtration which teaches two things is preferable to demongtration which
teaches only one. He who possesses commensurately universal demondration
knows the particular as well, but he who possesses particular demonstration does
not know the universal. So that thisis an additiona reason for preferring
commensurately universal demondration. And there is yet this further argument:

(8) Proof becomes more and more proof of the commensurate universd asits
middle term approaches nearer to the basic truth, and nothing is so near asthe
immediate premiss which isitsdf the basic truth. If, then, proof from the basic

truth is more accurate than proof not so derived, demonstration which depends
more closdly on it is more accurate than demondration which isless closdly
dependent. But commensurately universal demondration is characterized by this
closer dependence, and is therefore superior. Thus, if A had to be proved to inhere
in D, and the middleswere B and C, B being the higher term would render the
demondration whichit mediated the more universal.

Some of these arguments, however, are didectical. The clearest indication of the
precedence of commensurately universal demondtration is asfollows: if of two
propositions, aprior and a posterior, we have a grasp of the prior, we have akind
of knowledge-a potentia grasp-of the posterior aswell. For example, if one
knows that the angles of dl triangles are equd to two right angles, one knowsin a
sense-potentidly-that the isosceles angles dso are equa to two right angles, even
if one does not know that the isosceles is atriangle; but to grasp this posterior
proposition is by no means to know the commensurate universd ether potentidly
or actudly. Moreover, commensurately universal demondration is through and
through inteligible; particular demongtration issues in sense-perception.

Part 25
The preceding arguments congtitute our defence of the superiority of
commensurately universd to particular demondration. That affirmative

demondtration excds negetive may be shown asfollows.

(1) We may assume the superiority ceteris paribus of the demonstration which
derives from fewer postulates or hypotheses-in short from fewer premisses; for,
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given that dl these are equally well known, where they are fewer knowledge will
be more speedily acquired, and that is a desderatum. The argument implied in our
contention that demonstration from fewer assumptions is superior may be set out
in universal form asfollows. Assuming that in both cases dike the middle terms
are known, and that middles which are prior are better known than such as are
posterior, we may suppose two demongtrations of the inherence of A in E, the one
proving it through the middies B, C and D, the other through F and G. Then A-D
is known to the same degree as A-E (in the second proof), but A-D is better
known than and prior to A-E (in the first proof); since A-E is proved through A-
D, and the ground is more certain than the conclusion.

Hence demondtration by fewer premissesis ceteris paribus superior. Now both
affirmative and negative demondration operate through three terms and two
premisses, but whereas the former assumes only that something is, the latter
assumes both that something is and that something else is not, and thus operating
through more kinds of premissisinferior.

(2) It has been proved that no conclusion follows if both premisses are negetive,
but that one must be negative, the other affirmative. So we are compelled to lay
down the following additiond rule: as the demondration expands, the affirmative
premisses mugt increase in number, but there cannot be more than one negative
premissin each complete proof. Thus, supposeno B isA, and dl CisB. Thenif
both the premisses are to be again expanded, a middle must be interposed. Let us
interpose D between A and B, and E between B and C. Then clearly E is
affirmatively rdated to B and C, while D is affirmatively related to B but
negatively to A; for dl B is D, but there must be no D whichisA. Thusthere
proves to be a single negative premiss, A-D. In the further prosyllogisnstoo it is
the same, because in the terms of an affirmative syllogism the middle is dways
related affirmatively to both extremes; in a negative syllogism it must be
negatively related only to one of them, and so this negation comesto beasingle
negetive premiss, the other premisses being affirmative. If, then, that through
which atruth is proved is a better known and more certain truth, and if the
negative proposition is proved through the affirmative and not vice versa,
affirmative demondtration, being prior and better known and more certain, will be
superior.

(3) The basic truth of demondrative syllogism is the universa immediate premiss,
and the universal premiss asserts in affirmative demondration and in negative
denies. and the affirmative proposition is prior to and better known than the
negative (since afirmation explains denid and is prior to denid, just asbeing is
prior to not-being). It follows that the basic premiss of affirmative demongtration
is superior to that of negative demonsgtration, and the demonstration which uses
superior basic premissesis superior.

(4) Affirmative demongtration is more of the nature of a basic form of proof,
because it isa sne qua non of negative demonstration.
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Part 26

Since affirmative demondration is superior to negative, it is clearly superior dso
to reductio ad impossibile. We must first make certain whét is the difference
between negative demonstration and reductio ad impossibile. Let us suppose that
noB isA, and that dl CisB: the concluson necessxily followsthat no CisA. If
these premisses are assumed, therefore, the negative demondtration that no CisA
isdirect. Reductio ad impossibile, on the other hand, proceeds as follows.
Supposing we are to prove that does not inhere in B, we have to assume that it
does inhere, and further that B inheresin C, with the resulting inference that A
inheresin C. Thiswe have to suppose a known and admitted impaossibility; and
we then infer that A cannot inherein B. Thusif the inherence of B in Cisnot
guestioned, A'sinherencein B isimpossible.

The order of the termsis the same in both proofs: they differ according to which
of the negative propostions is the better known, the one denying A of B or the
one denying A of C. When the fadgty of the conclusion is the better known, we
use reductio ad impossible; when the major premiss of the syllogism is the more
obvious, we use direct demongtration. All the same the proposition denying A of
B is, 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 C is A" is the conclusion, 'no B
iSA' one of its premisses. For the destructive result of reductio ad impossibileis
not a proper conclusion, nor are its antecedents proper premisses. On the contrary:
the congtituents of syllogism are premisses related to one another as whole to part
or part to whole, whereas the premisses A-C and A-B are not thus related to one
another. Now the superior demonstration is that which proceeds from better
known and prior premisses, and while both these forms depend for credence on
the not-being of something, yet the source of the oneis prior to that of the other.
Therefore negative demondration will have an unquaified superiority to reductio
ad impossibile, and affirmative demongration, being superior to negative, will
consequently be superior dso to reductio ad impossibile.

Part 27

The science which is knowledge at once of the fact and of the reasoned fact, not
of the fact by itself without the reasoned fact, is the more exact and the prior
science.

A science such as arithmetic, which is not a science of properties quainheringina
substratum, is more exact than and prior to a science like harmonics, whichisa
science of pr,operties inhering in a substratum; and amilarly a science like
arithmetic, which is condtituted of fewer basic eements, is more exact than and
prior to geometry, which requires additional €lements. What | mean by ‘additiona
edements isthis aunit is substance without position, while a point is substance
with pogtion; the latter contains an additional €ement.
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Part 28

A sngle science is one whose domain isa single genus, viz. dl the subjects
congtituted out of the primary entities of the genus-i.e. the parts of thistota
subject-and their essentia properties.

One science differs from another when their basic truths have neither a common
source nor are derived those of the one science from those the other. Thisis
verified when we reach the indemonstrable premisses of a science, for they must
be within one genus with its condusions: and this again is verified if the
conclusions proved by means of them fdl within one genus-i.e. are homogeneous.

Part 29

One can have severa demondrations of the same connexion not only by taking
from the same series of predication middlies which are other than the immediately
cohering term e.g. by taking C, D, and F severdly to prove A-B--but also by
taking a middle from another series. Thuslet A be change, D dteration of a
property, B feding pleasure, and G relaxation. We can then without falsehood
predicate D of B and A of D, for he who is pleased suffers dteration of a
property, and that which alters a property changes. Again, we can predicate A of
G without falsehood, and G of B; for to fed pleasureisto rdax, and to rlax isto
change. So the conclusion can be drawn through middles which are different, i.e.
not in the same series-yet not so that neither of these middlesis predicable of the
other, for they must both be attributable to some one subject.

A further point worth investigating is how many ways of proving the same
conclusion can be obtained by varying the figure,

Part 30

Thereis no knowledge by demondration of chance conjunctions; for chance
conjunctions exist neither by necessity nor as general connexions but comprise
what comes to be as something distinct from these. Now demondiration is
concerned only with one or other of these two; for al reasoning proceeds from
necessary or genera premisses, the conclusion being necessary if the premisses
are necessary and generd if the premisses are generd. Consequently, if chance
conjunctions are neither genera nor necessary, they are not demongtrable.

Part 31
Scientific knowledge is not possible through the act of perception. Even if
perception as afaculty is of ‘the such’ and not merely of a'this somewhat', yet one

must a any rate actualy percelve a'this somewhat', and a a definite present place
and time: but that which is commensurately universal and truein dl cases one
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cannot perceive, sinceit isnot 'this and it is not 'now’; if it were, it would not be
commensurately universd-the term we apply to what is dways and everywhere.
Seeing, therefore, that demondrations are commensurately universa and
universals imperceptible, we clearly cannot obtain scientific knowledge by the act
of perception: nay, it isobviousthat even if it were possble to perceive thet a
triangle has its angles equa to two right angles, we should il be looking for a
demonstration-we should not (as some say) possess knowledge of it; for
perception must be of a particular, whereas scientific knowledge involves the
recognition of the commensurate universal. So if we were on the moon, 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 al,
snce the act of perception is not of the commensurate universdl. | do not, of
course, deny that by watching the frequent recurrence of this event we might,
after tracking the commensurate universal, possess a demondration, for the
commensurate universd is dicited from the severd groups of angulars.

The commensurate universal is precious because it makes clear the cause; so that
in the case of factslike these which have a cause other than themselves universal
knowledge is more precious than sense-perceptions and than intuition. (As
regards primary truths thereis of course a different account to be given.) Hence it
is clear that knowledge of things demonstrable cannot be acquired by perception,
unless the term perception is applied to the possession of scientific knowledge
through demondtration. Nevertheless certain points do arise with regard to
connexions to be proved which are referred for their explanation to afailurein
sense-perception: there are cases when an act of vision would terminate our
inquiry, not because in seeing we should be knowing, but because we should have
elicited the universd from seeing; if, for example, we saw the poresin the glass
and the light passing through, the reason of the kindling would be dear to us
because we should at the same time see it in each ingtance and intut that it must
be soindl ingtances.

Part 32

All syllogisms cannot have the same basic truths. This may be shown firg of all
by the following didecticd consderations. (1) Some syllogisms are true and
some fase: for though atrue inference is possible from false premisses, yet this
occurs once only-1 mean if A for indtance, istruly predicable of C, but B, the
middle, isfdse, both A-B and B-C being fdse;, neverthdess, if middles are taken
to prove these premisses, they will be fase because every concluson whichisa
fasehood has fase premisses, while true conclusions have true premisses, and
fdse and true differ in kind. Then again, (2) fsehoods are not al derived from a
gngleidentica sat of principles there are fa sehoods which are the contraries of
one another and cannot coexig, eg. judticeisinjustice, and ‘justice is cowardice;
'man ishorse, and 'man is ox'; ‘the equa is greater’, and 'the equal isless’ From
established principles we may argue the case as follows, confining-ourselves
therefore to true conclusons. Not even dl these are inferred from the same basic
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truths, many of them in fact have basic truths which differ genericadly and are not
transferable; units, for instance, which are without position, cannot take the place
of points, which have postion. The transferred terms could only fit in as middle
terms or as mgjor or minor terms, or else have some of the other terms between
them, others outside them.

Nor can any of the common axioms-such, | mean, asthe law of excluded middle-
serve as premisses for the proof of al conclusons. For the kinds of being are
different, and some attributes attach to quanta and some to qudia only; and proof
is achieved by means of the common axioms taken in conjunction with these
severd kinds and ther attributes.

Again, it is not true that the basic truths are much fewer than the conclusions, for
the basic truths are the premisses, and the premisses are formed by the gpposition
of afresh extreme term or the interposition of afresh middle. Moreover, the
number of conclusonsis indefinite, though the number of middle termsis finite;
and lastly some of the basic truths are necessary, others varigble.

Looking at it in this way we see that, Snce the number of conclusonsis

indefinite, the basic truths cannot beidentica or limited in number. If, on the

other hand, identity is used in another sense, and it is said, e.g. ‘these and no other
are the fundamentd truths of geometry, these the fundamenta's of caculation,
these again of medicine; would the statement mean anything except that the
sciences have basic truths? To call them identical because they are sdf-identicd is
absurd, since everything can be identified with everything in that sense of

identity. Nor again can the contention that al conclusions have the same basic
truths mean that from the mass of al possible premisses any concluson may be
drawn. That would be exceedingly naive, for it is not the case in the clearly
evident mathematical sciences, nor isit possblein andyds snceitisthe
immediate premisses which are the basic truths, and a fresh concluson is only
formed by the addition of a new immediate premiss. but if it be admitted thet it is
these primary immediate premisses which are basic truths, each subject-genus
will provide one basic truth. If, however, it is not argued that from the mass of all
possible premisses any conclusion may be proved, nor yet admitted that basic
truths differ s0 asto be genericdly different for each science, it remainsto
consder the possibility that, while the basic truths of al knowledge are within one
genus, specid premisses are required to prove specia conclusions. But that this
cannot be the case has been shown by our proof that the basic truths of things
genericaly different themsdlves differ genericaly. For fundamenta truths are of
two kinds, those which are premisses of demonstration and the subject-genus; and
though the former are common, the latter-number, for ingance, and magnitude-

are peculiar.
Part 33

Scientific knowledge and its object differ from opinion and the object of opinion
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in that scientific knowledge is commensurately universal and proceeds by
necessary connexions, and that which is necessary cannot be otherwise. So though
there are things which are true and real and yet can be otherwise, scientific
knowledge clearly does not concern them: if it did, things which can be otherwise
would be incapable of being otherwise. Nor are they any concern of rationa
intuition-by rationd intuition | mean an originative source of scientific
knowledge-nor of indemonstrable knowledge, which isthe grasping of the
immediate premiss. Since then rationd intuition, science, and opinion, and what is
revealed by these terms, are the only things that can be 'true, it followsthat it is
opinion that is concerned with that which may be true or false, and can be
otherwise: opinion in fact is the grasp of a premiss which isimmediate but not
necessary. Thisview aso fits the observed facts, for opinion isunstable, and so is
the kind of being we have described asiits object. Besides, when aman thinks a
truth incapable of being otherwise he aways thinks that he knows it, never that he
opinesit. He thinks that he opines when he thinks that a connexion, though
actudly so, may quite easily be otherwise; for he beieves that such is the proper
object of opinion, while the necessary is the object of knowledge.

In what sense, then, can the same thing be the object of both opinion and
knowledge? And if any one choosesto maintain that al that he knows he can aso
opine, why should not opinion be knowledge? For he that knows and he that
opineswill follow the same train of thought through the same middle terms until

the immediate premisses are reached; because it is possible to opine not only the
fact but also the reasoned fact, and the reason is the middle term; so that, Since the
former knows, he that opines aso has knowledge.

The truth perhapsis that if aman grasp truths that cannot be other than they are,
in the way in which he grasps the definitions through which demongtrations take
place, he will have not opinion but knowledge: if on the other hand he gpprehends
these attributes as inhering in their subjects, but not in virtue of the subjects
substance and essential nature possesses opinion and not genuine knowledge; and
his opinion, if obtained through immediate premisses, will be both of the fact and
of the reasoned fact; if not so obtained, of the fact alone. The object of opinion
and knowledge is not quite identicdl; it isonly in asense identicd, just asthe
object of true and fse opinion isin asense identicd. The sense in which some
maintain that true and false opinion can have the same object leads them to
embrace many strange doctrines, particularly the doctrine that what a man opines
fdsaly he does not opine a dl. There are redly many senses of ‘identicd’, and in
one sense the object of true and false opinion can be the same, in another it
cannot. Thus, to have atrue opinion that the diagond is commensurate with the
side would be absurd: but because the diagona with which they are both
concerned is the same, the two opinions have objects so far the same: on the other
hand, as regards their essentia definable nature these objects differ. The identity
of the objects of knowledge and opinion issmilar. Knowledge isthe
goprehension of, e.q. the attribute 'anima’ as incapable of being otherwise,
opinion the apprehension of 'anima’ as capable of being otherwise-e.g. the
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apprehension that animd is an dement in the essentid nature of man is
knowledge; the apprehension of animal as predicable of man but not asan
element in man's essentia nature is opinion: man is the subject in both
judgements, but the mode of inherence differs.

This aso shows that one cannot opine and know the same thing smultaneoudy;
for then one would apprehend the same thing as both capable and incapable of
being otherwise-an impossibility. Knowledge and opinion of the same thing can
co-exig in two different people in the sense we have explained, but not
smultaneoudy in the same person. That would involve aman's smultaneoudy
apprenending, eg. (1) that man is essentialy animal-i.e. cannot be other than
anima-and (2) that man is not essentidly animd, thet is, we may assume, may be
other than animd.

Further consderation of modes of thinking and their distribution under the heads
of discurdve thought, intuition, science, art, practica wisdom, and metaphysica
thinking, belongs rather partly to natural science, partly to mora philosophy.

Part 34

Quick wit isafaculty of hitting upon the middle term instantaneoudy. It would be
exemplified by aman who saw that the moon has her bright side dways turned
towards the sun, and quickly grasped the cause of this, namely that she borrows
her light from him; or observed somebody in conversation with aman of wedth
and divined that he was borrowing money, or that the friendship of these people
gprang from a common enmity. In al these instances he has seen the mgjor and
minor terms and then grasped the causes, the middle terms.

Let A represent bright side turned sunward', B 'lighted from the sun', C the moon.
Then B, 'lighted from the sun' is predicable of C, the moon, and A, ‘having her
bright side towards the source of her light', is predicable of B. So A is predicable
of C through B.

Book 2

Part 1

The kinds of question we ask are as many as the kinds of things which we know.
They arein fact four:- (1) whether the connexion of an attribute with athingisa
fact, (2) what isthe reason of the connexion, (3) whether athing exigts, (4) What
isthe nature of the thing. Thus, when our question concerns a complex of thing
and dtribute and we ask whether the thing is thus or otherwise qudified-whether,
e.g. the sun suffers eclipse or not-then we are asking as to the fact of a connexion.
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That our inquiry ceases with the discovery that the sun does suffer eclipseisan
indication of this; and if we know from the sart 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 example, when we know that the sun is being eclipsed
and that an earthquake isin progress, it isthe reason of eclipse or earthquake into
which we inquire.

Where a complex is concerned, then, those are the two questions we ask; but for
some objects of inquiry we have a different kind of question to ask, such as
whether thereis or is not a centaur or a God. (By ‘isor isnot' | mean ‘isor is not,
without further quadification’; as opposed to ‘isor is not [e.g.] whit€.) On the other
hand, when we have ascertained the thing's existence, we inquire asto its nature,
asking, for instance, ‘what, then, is God? or ‘what is man?.

Part 2

These, then, are the four kinds of question we ask, and it isin the answers to these
questions that our knowledge conssts.

Now when we ask whether a connexion is afact, or whether athing without
qudification is, we are redly asking whether the connexion or the thing hasa
'middl€; and when we have ascertained ether that the connexion isafact or that
thething is-i.e. ascertained dther the partia or the unquaified 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 'middl€' is.

(By digtinguishing the fact of the connexion and the existence of the thing as
repectively the partid and the unquaified being of the thing, | mean that if we
ask 'does the moon suffer eclipse?, or 'does the moon wax?, the question
concerns apart of the thing's being; for what we are asking in such questionsis
whether athing isthis or that, i.e. has or has not this or that attribute: wheress, if
we ask whether the moon or night exigts, the question concerns the unqudified
being of athing.)

We conclude that in dl our inquiries we are asking ether whether thereisa
'middl€ or what the 'middi€ is. for the 'middle hereis precisdy the cause, and it
isthe cause that we seek in dl our inquiries. Thus, 'Does the moon suffer eclipse?
means'Is there or is there not a cause producing eclipse of the moon?, and when
we have learnt that there is, our next question is, "What, then, is this cause? for the
cause through which athing is-not isthis or that, i.e. has this or that attribute, but
without qudification is-and the cause through which it is-not is without
qudification, but isthis or that as having some essentid attribute or some
accident-are both dike the middl€. By that which iswithout qudification | mean
the subject, eg. moon or earth or sun or triangle; by that which asubject is (in the
partia sense) | mean a property, e.g. eclipse, equaity or inequadity, interpogition
or non-interpogtion. For in al these examplesit is dear that the nature of the
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thing and the reason of the fact are identical: the question 'What is eclipse? and its
answer The privation of the moon's light by the interpogtion of the earth’ are
identical with the question 'What is the reason of eclipse? or "'Why does the moon
auffer eclipse? and the reply ‘Because of the failure of light through the earth's
shutting it out'. Again, for What is a concord? A commensurate numerica ratio of
ahigh and alow note, we may subgtitute "Whét retio makes a high and alow note
concordant? Their relation according to a commensurate numerica ratio.' ‘Are the
high and the low note concordant? is equivaent to 'Isther ratio commensurate?;
and when we find that it is commensurate, we ask 'Wheét, then, istherr ratio?.

Casesin which the 'middl€ is sengble show that the object of our inquiry is
adways the 'middle: we inquire, because we have not percaeived it, whether thereis
or isnot a'middl€ causing, e.g. an eclipse. On the other hand, if we were on the
moon we should not be inquiring ether asto the fact or the reason, but both fact
and reason would be obvious smultaneoudy. For the act of perception would
have enabled us to know the universal too; since, the present fact of an eclipse
being evident, perception would then at the same time give us the present fact of
the earth's screening the sun's light, and from this would arise the universdl.

Thus, as we maintain, to know athing's nature isto know the reason why it is, and
thisisequdly true of thingsin so far asthey are said without qudification to he as
opposed to being possessed of some attribute, and in so far asthey are said to be
possessed of some attribute such as equal to right angles, or greater or less.,

Part 3

It is clear, then, that dl questions are a search for a'middl€. Let us now state how
essentia natureis reveded and in what way it can be reduced to demondtration;
what definition is, and what things are definable. And let usfirgt discuss certain
difficulties which these questions raise, beginning what we have to say with a
point mogt intimately connected with our immediately preceding remarks, namely
the doubt that might be felt as to whether or not it is possible to know the same
thing in the same rdation, both by definition and by demondtration. It might, |
mean, be urged that definition is held to concern essentid nature and isin every
case universd and affirmative; whereas, on the other hand, some conclusons are
negative and some are not universd; eg. dl in the second figure are negetive,
none in the third are universa. And again, not even dl affirmative condlusonsin
thefirg figure are definable, e.g. 'every triangle has its angles equd to two right
angles. An argument proving this difference between demongtration and
definition is that to have scientific knowledge of the demongtrableisidentica

with possessing a demondration of it: hence if demongtration of such conclusions
astheseis possble, there cearly cannot aso be definition of them. If there could,
one might know such a condusion dso in virtue of its definition without
possessing the demondgtration of it; for there is nothing to stop our having the one
without the other.
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Induction too will sufficently convince us of this difference; for never yet by
defining anything-essentid attribute or accident-did we get knowledge of it.
Again, if to defineisto acquire knowledge of a substance, at any rate such
attributes are not substances.

It is evident, then, that not everything demonsirable can be defined. What then?
Can everything definable be demonstrated, or not? There is one of our previous
arguments which coversthistoo. Of asingle thing qua sngle thereisasngle
scientific knowledge. Hence, since to know the demonstrable scientificaly isto
possess the demondration of it, an impossible consequence will follow:-
possession of its definition without its demongtration will give knowledge of the
demongtrable.

Moreover, the basic premisses of demondrations are definitions, and it has
aready been shown that these will be found indemonsirable; either the basic
premisses will be demonstrable and will depend on prior premisses, and the
regresswill be endless; or the primary truths will be indemongtrable definitions.

But if the definable and the demongtrable are not wholly the same, may they yet
be partidly the same? Or is that impossible, because there can be no
demongtration of the definable? There can be none, because definition is of the
essentid nature or being of something, and al demondtrations evidently posit and
assume the essentid nature-mathematical demondtrations, for example, the nature
of unity and the odd, and al the other sciences likewise. Moreover, every
demongtration 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
animal of biped nor biped of animd, nor yet figure of plane-plane not being figure
nor figure plane. Again, to prove essentid nature is not the same as to prove the
fact of aconnexion. Now definition reveds essentid nature, demongtration
reveds that a given attribute attaches or does not attach to a given subject; but
different things require different demongtrations- unless the one demongtration is
related to the other as part to whole. | add this because if dl triangles have been
proved to possess angles equal to two right angles, then this attribute has been
proved to atach to isosceles; for isosceesis a part of which dl triangles
congtitute the whole. But in the case before us the fact and the essential nature are
not so related to one another, Snce the oneis not a part of the other.

So it emerges that not al the definable is demongtrable nor dl the demondrable
definable; and we may draw the genera conclusion thet thereis no identical
object of which it is possible to possess both a definition and ademondtration. It
follows obvioudy that definition and demongtration are neither identical nor
contained either within the other: if they were, their objects would be related
ether asidentical or aswhole and part.

Part 4
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So much, then, for the first stage of our problem. The next sep isto raise the
question whether syllogismi.e. demongtration-of the definable natureis possble
or, as our recent argument assumed, impossible,

We might argue it impossible on the following grounds-(a) syllogism provesan
attribute of a subject through the middle term; on the other hand (b) its definable
nature is both "peculiar’ to a subject and predicated of it as belonging to its
essence. But in that case (1) the subject, its definition, and the middle term
connecting them must be reciprocally predicable of one another; for if A isto C,
obvioudy A is'peculiar' to B and B to C-infact dl three terms are "peculiar' to
one ancther: and further (2) if A inheresinthe essenceof dl B and B is
predicated universaly of al C asbeonging to C's essence, A a'so must 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 B is not of the essence of the subjects of whichiitis
predicated-A will not necessarily be predicated of C as belonging to its essence.
S0 both premisses will predicate essence, and consequently B dso will be
predicated of C asits essence. Since, therefore, both premisses do predicate
essence-i.e. definable form-C's definable form will gppear in the middle term
before the conclusion is drawn.

We may generdize by supposing that it is possible to prove the essentia nature of
man. Let C be man, A man's essentid nature--two-footed animal, or aught else it
may be. Then, if we areto syllogize, A must be predicated of dl B. But this
premiss will be mediated by a fresh definition, which consequently will dso be
the essentid nature of man. Therefore the argument assumes what it has to prove,
sgnce B too isthe essentia nature of man. It is, however, the case in which there
are only the two premisses-i.e. in which the premisses are primary and immediate-
which we ought to investigate, because it best illustrates the point under
discusson.

Thus they who prove the essential nature of soul or man or anything e se through
reciprocating terms beg the question. It would be begging the question, for
example, to contend that the soul isthat which causes its own life, and that what
causssitsown life is a saf-moving number; for one would have to posiulate that
the soul is a sdlf-moving number in the sense of being identicd with it. For if A is
predicable as a mere consequent of B and B of C, A will not on that account be
the definable form of C: A will merdly bewhat it was true to say of C. Evenif A
ispredicated of dl B inasmuch as B isidentica with aspecies of A, ill it will
not follow: being an animd is predicated of being amansnceitistruethat in dl
instancesto be human isto be animd, just asit isaso true that every manisan
animd-but not asidentica with being man.

We conclude, then, that unless one takes both the premisses as predicating
essance, one cannot infer that A is the definable form and essence of C: but if one
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does so take them, in assuming B one will have assumed, before drawing the
conclusion, what the definable form of C is; so that there has been no inference,
for one has begged the question.

Part 5

Nor, aswas sad in my formad logic, isthe method of divison a process of
inference a dl, snce a no point does the characterization of the subject follow
necessarily from the premising of certain other facts: divison demondtrates as
little as does induction. For in a genuine demongtration the conclusion must not be
put as a question nor depend on a concession, but must follow necessarily from its
premisses, even if the respondent deny it. The definer asks'ls man animd or
inanimate? and then assumes- he has not inferred-that man isanima. Next, when
presented with an exhaudtive division of anima into terrestria and aquatic, he
assumes that man is terrestrial. Moreover, that man is the complete formula,
terrestria-anima, does not follow necessarily from the premisses: thistoo isan
assumption, and equaly an assumption whether the division comprises many
differentiae or few. (Indeed as this method of divison is used by those who
proceed by it, even truths that can be inferred actudly fail to appear as such.) For
why should not the whole of this formula be true of man, and yet not exhibit his
essentia nature or definable form? Again, what guarantee is there againg an
unessentid addition, or againgt the omisson of the find or of an intermediate
determinant of the substantia being?

The champion of divison might here urge that though these |apses do occur, yet
we can solve that difficulty if al the attributes we assume are congtituents of the
definable form, and if, postulating the genus, we produce by division the requisite
uninterrupted sequence of terms, and omit nothing; and that indeed we cannot fall
to fulfil these conditionsif what isto be divided falswhole into the divison &t
each stage, and none of it is omitted; and that this-the dividendum-must without
further question be (ultimately) incgpable of fresh specific divison. Neverthe ess,
we reply, divison does not involve inference; if it gives knowledge, it givesitin
another way. Nor isthere any absurdity in this: induction, perhaps, is not
demondtration any more than is division, et it does make evident some truth. Y et
to state a definition reached by divison is not to state a conclusion: as, when
conclusions are drawn without their gppropriate middles, the aleged necessity by
which the inference follows from the premissesis open to a question asto the
reason for it, so definitions reached by divison invite the same question.

Thus to the question 'What is the essentid nature of man? the divider replies
'‘Animal, mortal, footed, biped, wingless; and when at each step he is asked
'Why?, hewill say, and, as he thinks, proves by divison, that dl anima is morta
or immortd: but such aformula taken in its entirety is not definition; so thet even
if divison does demongtrate its formula, definition a any rate does not turn out to
be a conclusion of inference.
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Part 6

Can we nevertheless actudly demongtrate what a thing essentialy and
subgtantidly is, but hypotheticdly, i.e. by premising (1) thet its definable form is
condtituted by the 'peculiar’ attributes of its essentid nature; (2) that such and such
arethe only attributes of its essentia nature, and that the complete synthesis of
them is peculiar to the thing; and thus-since in this synthesi's cong s the being of
the thing-obtaining our concluson? Or isthe truth that, since proof must be
through the middle term, the definable form is once more assumed in this minor
premiss too?

Further, just asin syllogizing we do not premise what syllogigtic inferenceis
(since the premisses from which we conclude must be related as whole and part),
S0 the definable form must not fal within the syllogism but remain outside the
premisses posited. It is only againgt a doubt asto its having been a syllogigtic
inference a dl that we have to defend our argument as conforming to the
definition of syllogiam. It is only when some one doubts whether the conclusion
proved is the definable form that we have to defend it as conforming to the
definition of definable form which we assumed. Hence syllogitic inference must
be possible even without the express stlatement of what syllogism is or what
definable formis.

Thefollowing type of hypothetica proof aso begs the question. If evil is
definable as the divisible, and the definition of athing's contrary-if it has one the
contrary of the thing's definition; then, if good isthe contrary of evil and the
indivishle of the divishle, we conclude that to be good is essentidly to be
indivishle. The question is begged because definable form is assumed asa
premiss, and as a premiss which is to prove definable form. '‘But not the same
definable form', you may object. That | admit, for in demongrations also we
premise that 'this is predicable of ‘that’; but in this premiss the term we assert of
the minor is neither the mgor itsalf nor aterm identica in definition, or
convertible, with the mgor.

Again, both proof by divison and the syllogism just described are open to the
question why man should be animd- biped- terrestrid and not merdy animd and
terrestrial, snce what they premise does not ensure that the predicates shdll
condtitute a genuine unity and not merely belong to a single subject as do musicd
and grammatical when predicated of the same man.

Part 7

How then by definition shal we prove substance or essentia nature? We cannot
show it as afresh fact necessarily following from the assumption of premisses
admitted to be facts-the method of demonstration: we may not proceed as by
induction to establish a universal on the evidence of groups of particulars which
offer no exception, because induction proves not what the essential nature of a

Get any book for freeon:  www.Abika.com



POSTERIOR ANALYTICS

thing is but that it has or has not some attribute. Therefore, since presumably one
cannot prove essential nature by an gpped to sense perception or by pointing with
the finger, what other method remains?

To put it another way: how shdl we by definition prove essentid nature? He who
knows what human+or any other-nature is, must know aso that man exigts; for no
one knows the nature of what does not exist-one can know the meaning of the
phrase or name 'goat-stag' but not what the essentid nature of a goat-tag is. But
further, if definition can prove what is the essentid nature of athing, canit lso
prove that it exists? And how will it prove them both by the same process, snce
definition exhibits one single thing and demongtration another single thing, and
what human nature is and the fact that man exists are not the same thing? Then
too we hold that it is by demongration that the being of everything must be
proved- unless indeed to be were its essence; and, sSince being isnot agenus, it is
not the essence of anything. Hence the being of anything as fact is matter for
demondiration; and thisis the actual procedure of the sciences, for the geometer
assumes the meaning of the word triangle, but that it is possessed of some
atribute he proves. What isit, then, that we shdl prove in defining essentid
nature? Triangle? In that case aman will know by definition what athing's nature
iswithout knowing whether it exigts. But that isimpossble.

Moreover it is clear, if we consder the methods of defining actudly in use, that
definition does not prove that the thing defined exisis: Since even if there does
actudly exigt something which is equidigtant from a centre, yet why should the
thing named in the definition exist? Why, in other words, should thisbe the
formula defining cirde? One might equally well call it the definition of mountain
copper. For definitions do not carry afurther guarantee that the thing defined can
exig or that it iswhat they cdlam to define: one can dways ask why.

Since, therefore, to defineisto prove ether athing's essentia nature or the
meaning of its name, we may conclude that definition, if it in no sense proves
essentid nature, is a set of words sgnifying precisaly what a name dgnifies. But
that were a strange consequence; for (1) both what is not substance and what does
not exigt at al would be definable, Snce even non-exigtents can be signified by a
name (2) dl sets of words or sentences would be definitions, snce any kind of
sentence could be given aname; S0 that we should dl be talking in definitions,

and even the lliad would be a definition: (3) no demondtration can prove that any
particular name means any particular thing: neither, therefore, do definitions, in
addition to reveding the meaning of aname, dso reved that the name hasthis
meaning. It appears then from these consderations that neither definition and
syllogism nor their objects are identica, and further that definition neither
demondtrates nor proves anything, and that knowledge of essentia nature is not to
be obtained ether by definition or by demondgiration.

Part 8
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We must now gtart afresh and consider which of these conclusions are sound and
which are not, and what is the nature of definition, and whether essentid natureis
in any sense demongtrable 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 athing must have a
cause. Moreover, this cause is ether identical with the essentid nature of the

thing or digtinct from it; and if its cause is diginct from it, the essentid nature of

the thing is elther demongtrable or indemonstrable. Consequently, if the causeis
digtinct from the thing's essentia nature and demondtration is possible, the cause
must be the middle term, and, the conclusion proved being universal and
affirmative, the proof isin the first figure. So the method just examined of

proving it through another essentid nature would be one way of proving essentia
nature, because a conclusion containing essential nature must be inferred through
amiddle which is an essentid nature just as a'peculiar' property must be inferred
through amiddle which isa'peculiar’ property; so that of the two definable
natures of asingle thing this method will prove one and not the other.

Now it was said before that this method could not amount to demonsiration of
essentia nature-it is actudly adidectica proof of it-so let us begin again and
explain by what method it can be demongrated. When we are aware of afact we
seek its reason, and though sometimes the fact and the reason dawn on us
smultaneoudly, yet we cannot apprehend the reason a moment sooner than the
fact; and clearly in just the same way we cannot gpprehend athing's definable
form without gpprehending that it exists, snce while we are ignorant whether it
exists we cannot know its essential nature. Moreover we are aware whether a
thing exigts or not sometimes through apprehending an dement in its character,
and sometimes accidentdly, as, for example, when we are aware of thunder asa
noisein the clouds, of eclipse as aprivation of light, or of man as some species of
animd, or of the soul as a sdf-moving thing. As often as we have accidenta
knowledge that the thing exists, we must be in awholly negetive sate as regards
awareness of its essentia nature; for we have not got genuine knowledge even of
its existence, and to search for athing's essentia nature when we are unaware that
it exigtsisto search for nothing. On the other hand, whenever we apprehend an
element in the thing's character there is less difficulty. Thus it follows thet the
degree of our knowledge of athing's essentia nature is determined by the sensein
which we are aware thet it exists. Let us then take the following as our first
instance of being aware of an dement in the essentid nature. Let A be edlipse, C
the moon, B the earth's acting as a screen. Now to ask whether the moon is
eclipsed or not isto ask whether or not B has occurred. But that is precisdy the
same as asking whether A has a defining condition; and if this condition actualy
exigs, we assart that A adso actudly exists. Or again we may ask which sde of a
contradiction the defining condition necessitates: does it make the angles of a
triangle equa or not equd to two right angles? When we have found the answer,
if the premisses are immediate, we know fact and reason together; if they are not
immediate, we know the fact without the reason, asin the following example: let
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C be the moon, A edlipse, B the fact that the moon fails to produce shadows
though sheis full and though no visble body intervenes between us and her. Then
if B, falure to produce shadows in pite of the absence of an intervening bodly, is
attributable A to C, and eclipse, is atributable to B, it is clear that the moon is
eclipsed, but the reason why is not yet clear, and we know that eclipse exigts, but
we do not know what its essential nature is. But whenitisclear that A is
attributable to C and we proceed to ask the reason of thisfact, we areinquiring
what is the nature of B: isit the earth's acting as a screen, or the moon's rotation or
her extinction? But B isthe definition of the other term, viz. in these examples, of
the mgor term A; for eclipse is condtituted by the earth acting as a screen. Thus,
(1) 'Wheat is thunder? "The quenching of firein cloud, and (2) 'Why doesiit
thunder? '‘Because fire is quenched in the cloud', are equivaent. Let C be cloud,
A thunder, B the quenching of fire. Then B is attributable to C, cloud, sincefireis
guenched init; and A, noise, is atributable to B; and B is assuredly the definition
of the mgor term A. If there be afurther mediating cause of B, it will be one of
the remaining partid definitions of A.

We have gtated then how essentia nature is discovered and becomes known, and
we see that, while there is no syllogism-i.e. no demondtrative syllogism-of

essentid nature, yet it isthrough syllogism, viz. demondrative syllogism, thet
esentia nature is exhibited. So we conclude that neither can the essentid nature
of anything which has a cause ditinct from itsdf be known without

demondtration, nor can it be demonstrated; and thisis what we contended in our
preliminary discussons.

Part 9

Now while some things have a cause digtinct from themselves, others have not.
Hence it is evident that there are essentid natures which areimmediate, thet isare
basic premisses; and of these not only that they are but also what they are must be
assumed or reveded in some other way. Thistoo isthe actuad procedure of the
arithmetician, who assumes both the nature and the existence of unit. On the other
hand, it is possible (in the manner explained) to exhibit through demondration the
essentid nature of things which have a'middl€, i.e. a cause of their substantia
being other than that being itself; but we do not thereby demondrateit.

Part 10

Since definition is said to be the statement of athing's nature, obvioudy one kind
of definition will be astatement of the meaning of the name, or of an equivaent
nomind formula. A definition in this sensetels you, eg. the meaning of the
phrase 'triangular character'. When we are aware that triangle exists, we inquire
the reason why it exigts. But it is difficult thus to learn the definition of things the
exigtence of which we do not genuindy know-the cause of this difficulty being, as
we sad before, that we only know accidentdly whether or not the thing exigts.
Moreover, a Satement may be aunity in ether of two ways, by conjunction, like
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the lliad, or because it exhibits a sngle predicate as inhering not accidentdly in a
sngle subject.

Thet then is one way of defining definition. Another kind of definitionisa
formulaexhibiting the cause of athing's exisgence. Thus the former Sgnifies
without proving, but the latter will clearly be a quas-demondration of essentia
nature, differing from demondration in the arrangement of itsterms. For thereisa
difference between stating why it thunders, and stating whét is the essentid nature
of thunder; snce the first statement will be 'Because fire is quenched in the
clouds, while the statement of wheat the nature of thunder iswill be The noise of
fire being quenched in the clouds. Thus the same statement takes a different
form: in one form it is continuous demondration, in the other definition. Again,
thunder can be defined as noise in the clouds, which isthe conclusion of the
demondtration embodying essentiad nature. On the other hand the definition of
immediatesis an indemonstrable positing of essentid nature.

We conclude then that definition is (a) an indemongtrable statement of essentid
nature, or (b) asyllogism of essentia nature differing from demongration in
grammatica form, or (c) the concluson of ademondration giving essentia
nature.

Our discussion has therefore made plain (1) in what sense and of what things the
essentid nature is demongrable, and in what sense and of what thingsit is not; (2)
what are the various meanings of the term definition, and in what sense and of
what things it proves the essentid nature, and in what sense and of what things it
does nat; (3) what isthe relation of definition to demonstration, and how far the
same thing is both definable and demongtrable and how far it is not.

Part 11

We think we have scientific knowledge when we know the cause, and there are
four causes: (1) the definable form, (2) an antecedent which necesstates a
consequent, (3) the efficient cause, (4) the find cause. Hence each of these can be
the middle term of a proof, for (a) though the inference from antecedent to
necessary consequent does not hold if only one premissis assumed-two isthe
minmum-gtill when there are two it holds on condition that they have asingle
common middle term. So it is from the assumption of this sngle middlie term that
the conclusion follows necessarily. The following example will dso show this
Why isthe anglein asemicirde aright angle?-or from what assumption does it
follow thet it isaright angle? Thus, let A beright angle, B the hdf of two right
angles, Ctheanglein asemicirde. Then B isthe cause in virtue of which A, right
angle, is atributable to C, the anglein asemicircle, snce B=A and the other, viz.
C,=B, for Cishdf of two right angles. Therefore it is the assumption of B, the
haf of two right angles, from which it followsthat A isdtributableto C, i.e. that
the anglein asemicircleis aright angle. Moreover, B isidenticd with (b) the
defining form of A, Snceitiswhat A's definition sgnifies. Moreover, the formd
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cause has dready been shown to be the middle. (c) 'Why did the Athenians
become involved in the Persan war? means 'What cause originated the waging of
war agang the Athenians? and the answer is, 'Because they raided Sardiswith
the Eretrians, since this originated the war. Let A be war, B unprovoked raiding,
C the Athenians. Then B, unprovoked raiding, istrue of C, the Athenians, and A
istrue of B, snce men make war on the unjust aggressor. So A, having war
waged upon them, istrue of B, theinitid aggressors, and B istrue of C, the
Athenians, who were the aggressors. Hence here too the cause-in this case the
efficient cause-isthe middle term. (d) Thisis no less true where the causeisthe
final cause. E.g. why does one take awalk after supper? For the sake of one's
hedlth. Why does a house exit? For the preservation of one's goods. Theend in
view isin the one case hedlth, in the other preservation. To ask the reason why
one must walk after supper is precisaly to ask to what end onemust doit. Let C
be walking after supper, B the non-regurgitation of food, A hedth. Then let
walking after supper possess the property of preventing food from rising to the
orifice of the somach, and let this condition be hedlthy; sinceit ssemsthat B, the
non-regurgitation of food, is attributable to C, taking awalk, and that A, hedlth, is
atributable to B. What, then, is the cause through which A, the fina cause,
inheresin C? 1t is B, the non-regurgitation of food; but B isakind of definition of
A, for A will be explained by it. Why is B the cause of A's belonging to C?
Because to be in a condition such as B isto be in hedth. The definitions must be
transposed, and then the detail will become clearer. Incidentaly, here the order of
coming to beisthereverse of what it isin proof through the efficient cause: in the
efficient order the middle term must come to be first, whereas in the teleological
order the minor, C, must firg take place, and the end in view comeslagt intime.

The same thing may exigt for an end and be necessitated as well. For example,
light shines through alantern (1) because that which consgts of rdatively smal
particles necessarily passes through pores larger than those particles-assuming
that light does issue by penetration and (2) for an end, namely to save us from
sumbling. If then, athing can exigt through two causes, can it come to be through
two causes-as for ingtance if thunder be a hiss and aroar necessarily produced by
the quenching of fire, and also designed, as the Pythagoreans say, for athreat to
terrify those that lie in Tartarus? Indeed, there are very many such cases, mostly
among the processes and products of the naturd 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 athing's natural
tendency, or by congtraint and in oppostion to it; as, for instance, by necessity a
stone is borne both upwards and downwards, but not by the same necessity.

Of the products of man's intelligence some are never due to chance or necessity
but dwaysto an end, as for example ahouse or a statue; others, such as hedlth or
safety, may result from chance as well.

It is mostly in cases where the issue is indeterminate (though only where the
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production does not originate in chance, and the end is consequently good), that a
result is due to an end, and thisistrue aike in nature or in art. By chance, on the
other hand, nothing comesto be for an end.

Part 12 The effect may be till coming to be, or its occurrence may be past or
future, yet the cause will be the same as when it is actudly exigtent-for it isthe
middle which is the cause-except that if the effect actudly exigsthe causeis
actudly exigent, if it iscoming to be so isthe causg, if its occurrenceis past the
causeis pad, if future the cause is future. For example, the moon was eclipsed
because the earth intervened, is becoming eclipsed because the earth isin process
of intervening, will be eclipsed because the earth will intervene, is edlipsed
because the earth intervenes.

To take a second example: assuming thet the definition of ice is solidified water,
let C be water, A solidified, B the middle, which isthe cause, namdly totd failure
of heet. Then B isdtributed to C, and A, solidification, to B: icewhen B is
occurring, has formed when B has occurred, and will form when B shal occur.

This sort of cause, then, and its effect come to be smultaneoudy when they arein
process of becoming, and exist Smultaneoudy when they actudly exist; and the
same holds good when they are past and when they are future. But what of cases
where they are not smultaneous? Can causes and effects different from one
another form, as they seem to us to form, a continuous successon, a past effect
resulting from a past cause different from itself, afuture effect from a future cause
different from it, and an effect which is coming-to-be from a cause different from
and prior to it? Now on thistheory it is from the posterior event that we reason
(and this though these later events actudly have their source of origin in previous
events--afact which shows that aso when the effect is coming-to-be we still
reason from the pogterior event), and from the event we cannot reason (we cannot
argue that because an event A has occurred, therefore an event B has occurred
subsequently to A but il in the past-and the same holds good if the occurrenceis
future)- cannot reason because, be the time interva definite or indefinite, it will
never be possible to infer that because it istrue to say that A occurred, therefore it
istrue to say that B, the subsequent event, occurred; for in the interval between
the events, though A has dready occurred, the latter statement will be fdse. And
the same argument applies dso to future events; i.e. one cannot infer from an

event which occurred in the past that a future event will occur. The reason of this
isthat the middle must be homogeneous, past when the extremes are past, future
when they are future, coming to be when they are coming-to-be, actudly existent
when they are actualy exigtent; and there cannot be a middle term homogeneous
with extremes respectively past and future. And it isa further difficulty in this
theory that the time interval can be neither indefinite nor definite, snce during it

the inference will be fase. We have dso to inquire what it is that holds events
together so that the coming-to-be now occurring in actua things follows 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
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events are limits and aomic; so just as points are not ‘contiguous neither are past
events, since both are indivisible. For the same reason a past event and a present
process cannot be ‘contiguous, for the processis divisible, the event indivisible.
Thus the relation of present process to past event is analogous to that of lineto
point, since a process contains an infinity of past events. These questions,
however, must recelve a more explicit trestment in our generd theory of change.

The following must suffice as an account of the manner in which the middle
would be identica with the cause on the supposition that coming-to-be isa series
of consecutive events: for in the terms of such a series too the middle and mgor
terms must form an immediate premiss; e.g. we argue that, since C has occurred,
therefore A occurred: and C's occurrence was posterior, A's prior; but C isthe
source of the inference because it is nearer to the present moment, and the
darting-point of time is the present. We next argue that, snce D has occurred,
therefore C occurred. Then we conclude that, since D has occurred, therefore A
must have occurred; and the cause is C, for since D has occurred C must have
occurred, and since C has occurred A must previoudy have occurred.

If we get our middle term in thisway, will the series terminate in an immediate
premiss, or Snce, aswe said, no two events are 'contiguous, will afresh middle
term dways intervene because there is an infinity of middles? No: though no two
events are ‘contiguous, yet we must start from a premiss consagting of amiddle
and the present event as mgjor. The likeistrue of future eventstoo, sinceif it is
true to say that D will exig, it must be a prior truth to say that A will exigt, and the
cause of thisconduson is C; for if D will exist, C will exist prior to D, and if C
will exigt, A will exigt prior to it. And here too the same infinite divigbility might

be urged, since future events are not ‘contiguous. But here too an immediate basic
premiss must be assumed. And in the world of fact thisis so: if ahouse has been
built, then blocks must have been quarried and shaped. The reason is that a house
having been built necessitates a foundation having been laid, and if afoundation
has been laid blocks must have been shaped beforehand. Again, if a house will be
built, blocks will smilarly be shaped beforehand; and proof is through the middle
in the same way, for the foundation will exist before the house.

Now we observe in Nature a certain kind of circular process of coming-to-be; and
thisispossble only if the middie and extreme terms are reciproca, Snce
converson is conditioned by reciprocity in the terms of the proof. This-the
convertibility of conclusons and premisses-has been proved in our early chapters,
and the circular processis an ingance of this. In actud fact it is exemplified thus
when the earth had been moistened an exhaation was bound to rise, and when an
exhdation had risen cloud was bound to form, and from the formation of cloud
ran necessarily resulted and by the fal of rain the earth was necessarily
moistened: but this was the starting-point, so that a circle is completed; for posit
any one of the terms and another follows from it, and from that another, and from
that again thefirs.
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Some occurrences are universa (for they are, or come-to-be what they are, dways
and in ever case); others again are not dways what they are but only as agenerd
rule: for instance, not every man can grow a beard, but it is the generd rule. In the
case of such connexions the middle term too must be agenerd rule. For if A is
predicated universaly of B and B of C, A too must be predicated dwaysand in
every ingtance of C, snceto hold in every ingtance and awaysis of the nature of
the universd. But we have assumed a connexion which isagenerd rule;
consequently the middle term B must al'so be agenerd rule. So connexions which
embody agenerd rule-i.e. which exist or come to be as agenera rule-will dso
derive from immediate basic premisses.

Part 13

We have dready explained how essentid natureis set out in theterms of a
demondtration, and the sense in which it is or is not demonstrable or definable; so
let us now discuss the method to be adopted in tracing the e ements predicated as
condlituting the definable form.

Now of the atributes which inhere dways in each severd thing there are some
which are wider in extent than it but not wider than its genus (by attributes of
wider extent mean dl such as are universd atributes of each severa subject, but
in their application are not confined to that subject). while an attribute may inhere
in every triad, yet aso in asubject not atriad-as being inheresin triad but dso in
subjects not numbers at dl-odd on the other hand is an attribute inhering in every
triad and of wider gpplication (inhering asit does aso in pentad), but which does
not extend beyond the genus of triad; for pentad is a number, but nothing outside
number is odd. It is such attributes which we have to select, up to the exact point
a which they are severdly of wider extent than the subject but collectively
coextensve with it; for this synthess must be the substance of the thing. For
example every triad possesses the attributes number, odd, and prime in both
Senses, i.e. not only as possessing no divisors, but dso as not being a sum of
numbers. This, then, is precisely what triad is, viz. anumber, odd, and primein
the former and aso the latter sense of the term: for these attributes taken severaly
apply, thefirgt two to dl odd numbers, the last to the dyad also aswell asto the
triad, but, taken collectively, to no other subject. Now since we have shown
above that attributes predicated as belonging to the essentid nature are necessary
and that universals are necessary, and since the attributes which we sdect as
inhering in triad, or in any other subject whose attributes we sdect in thisway, are
predicated as belonging to its essential nature, triad will thus possess these
attributes necessarily. Further, that the synthesis of them congtitutes the substance
of triad is shown by the following argument. If it is not identica with the being of
triad, it must be related to triad as a genus named or nameless. It will then be of
wider extent than triad-assuming that wider potentia extent isthe character of a
genus. If on the other hand this synthesisis applicable to no subject other than the
individud triads, it will be identical with the being of triad, because we make the
further assumption that the substance of each subject is the predication of
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edementsin its essentid nature down to the lagt differentia characterizing the
individuds. It follows that any other synthesis thus exhibited will likewise be
identica with the being of the subject.

The author of a hand-book on a subject that is a generic whole should divide the
genusinto itsfirg infimae species-number e.g. into triad and dyad-and then
endeavour to seize their definitions by the method we have described-the
definition, for example, of Sraight line or circle or right angle. After that, having
established what the category is to which the subaltern genus belongs-quantity or
quality, for insgtance- he should examine the properties 'peculiar' to the species,
working through the proximate common differentiae. He should proceed thus
because the attributes of the genera compounded of the infimae species will be
clearly given by the definitions of the species, snce the basic dement of them dl
isthe definition, i.e. the smple infirma species, and the atributes inhere
essentidly in the smple infimae species, in the genera only in virtue of these.

Divisons according to differentiae are a useful accessory to this method. What
force they have as proofs we did, indeed, explain above, but that merdly towards
collecting the essentid nature they may be of use we will proceed to show. They
might, indeed, seem to be of no use a dl, but rather to assume everything at the
gart and to be no better than an initid assumption made without divison. But, in
fact, the order in which the attributes are predicated does make a difference--it
meatters whether we say animal-tame-biped, or biped-anima-tame. For if every
definable thing congsts of two dements and ‘animd-tame forms a unity, and
again out of thisand the further differentia man (or whatever eseisthe unity
under congiruction) is congtituted, then the € ements we assume have necessarily
been reached by divison. Again, divison isthe only possible method of avoiding
the omission of any dement of the essentid nature. Thus, if the primary genusis
assumed and we then take one of the lower divisons, the dividendum will not fall
wholeinto thisdivison: eg. it isnat al animd which is @ther whole-winged or
split-winged but dl winged animd, for it iswinged animd to whichthis
differentiation belongs. The primary differentiation of animd is that within which
dl animd fdls. Thelikeistrue of every other genus, whether outside anima or a
subdtern genus of animd; e.g. the primary differentiation of bird is that within
which fdls every bird, of fish that within which fdls every fish. So, if we proceed
in this way, we can be sure that nothing has been omitted: by any other method
oneis bound to omit something without knowing it.

To define and divide one need not know the whole of existence. Y et some hold it
impossible to know the differentiae digtinguishing each thing from every single
other thing without knowing every single other thing; and one cannat, they say,
know each thing without knowing its differentiae, Snce everything isidentica

with that from which it does not differ, and other than that from which it differs.
Now firg of dl thisisafalacy: not every differentia precludes identity, snce
many differentiae inhere in things specificdly identical, though not in the
substance of these nor essentialy. Secondly, when one has taken onée's differing
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pair of opposites and assumed 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 dl the other subjects of which the differentiae are aso 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. Moreover, to
postulate that the divison exhausts the genusis not illegitimate if the opposites
excdude amiddle snceif it isthe differentia of that genus, anything contained in
the genus must lie on one of the two Sdes.

In establishing a definition by division one should keep three objects in view: (1)
the admission only of eementsin the definable form, (2) the arrangement of these
in the right order, (3) the omission of no such dements. Thefirg isfeasble
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. Theright order will be achieved if the right term is assumed as primary,
and thiswill be ensured if the term sdected is predicable of dl the others but not
al they of it; ance there must be one such term. Having assumed this we at once
proceed in the same way with the lower terms; for our second term will be the
firg of the remainder, our third the first of those which follow the second in a
‘contiguous series, snce when the higher term is excluded, that term of the
remainder which is'contiguous to it will be primary, and so on. Our procedure
mekesit clear that no dements in the definable form have been omitted: we have
taken the differentia that comes first in the order of divison, pointing out that
animd, eg. isdivisble exhaudtively into A and B, and that the subject accepts
one of the two as its predicate. Next we have taken the differentia of the whole
thus reached, and shown that the whole we findly reach is not further divisible-
i.e. that as soon as we have taken the lagt differentia to form the concrete totdity,
this totaity admits of no divison into species. For it is clear that thereisno
superfluous addition, since al these terms we have sdected are dementsin the
definable form; and nothing lacking, sSince any omisson would have to be a genus
or adifferentia. Now the primary term isagenus, and thisterm taken in
conjunction with its differentiae is a genus: moreover the differentiae are dl
included, because there is now no further differentia; if there were, thefind
concrete would admit of divison into species, which, we said, is not the case.

To resume our account of the right method of investigation: We must start by
obsarving aset of amilar-i.e. specificdly identicd-individuds, and congder what
element they have in common. We must then gpply the same process to another
set of individuals which belong to one species and are generically but not
specificdly identica with the former sat. When we have established what the
common dement isin al members of this second species, and likewisein
members of further species, we should again consder whether the results
edtablished possess any identity, and persevere until we reach asingle formula,
gnce thiswill be the definition of the thing. But if we reach not one formula but
two or more, evidently the definiendum cannot be one thing but must be more
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than one. | may illugtrate my meaning as follows. If we were inquiring what the
essential nature of prideis, we should examine instances of proud men we know
of to see what, as such, they have in common; eg. if Alcibiadeswas proud, or
Achilles and Ajax were proud, we should find on inquiring what they dl had in
common, that it was intolerance of insult; it was this which drove Alcibiadesto
war, Achilleswrath, and Ajax to suicide. We should next examine other cases,
Lysander, for example, or Socrates, and then if these have in common
indifference dike to good and ill fortune, | take these two results and inquire what
common eement have equanimity amid the vicissitudes of life and impatience of
dishonour. If they have none, there will be two genera of pride. Besides, every
definition is dways universa and commensurate: the physician does not prescribe
what is hedthy for asngle eye, but for al eyes or for adeterminate species of
eye. It isaso easer by thismethod to define the Sngle species than the universd,
and that iswhy our procedure should be from the severd speciesto the universal
genera-thisfor the further reason too that equivocation is less readily detected in
generathan in infimae species. Indeed, perspicuity is essentid in definitions, just
asinferentid movement is the minimum required in demongrations, and we shall
atan perspicuity if we can collect separately the definition of each pecies
through the group of singulars which we have established e.g. the definition of
amilarity not unqudified but redtricted to colours and to figures; the definition of
acuteness, but only of sound-and so proceed to the common universa with a
careful avoidance of equivocation. We may add that if didectica dioutation must
not employ metaphors, clearly metaphors and metaphorica expressons are
precluded in definition: otherwise diadectic would involve metaphors.

Part 14

In order to formulate the connexions we wish to prove we have to salect our
analyses and divisons. The method of sdlection consstsin laying down the
common genus of dl our subjects of investigation-if eg. they are animads, we lay
down what the properties are which inhere in every animd. These established, we
next lay down the properties essentialy connected with the first of the remaining
classes-eg. if thisfirgt subgenusisbird, the essentid properties of every bird-and
S0 on, dways characterizing the proximate subgenus. Thiswill clearly a once
enable usto say in virtue of what character the subgenera-man, e.g. or horse-
possess their properties. Let A be animd, B the properties of every animal, CD E
various species of animd. Then it is clear in virtue of what character B inheresin
D-namdy A-and that it inheresin C and E for the same reason: and throughout
the remaining subgenera dways the same rule gpplies.

We are now taking our examples from the traditional class-names, but we must
not confine oursalves to considering these. We must collect any other common
character which we observe, and then consider with what speciesit is connected
and what.properties belong to it. For example, as the common properties of
horned animals we collect the possession of athird ssomach and only one row of
teeth. Then snceit isclear in virtue of what character they possessthese
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attributes-namely their horned character-the next question is, to what species does
the possession of horns attach?

Y et afurther method of selection is by anadogy: for we cannot find asingle
identical name to give to a squid's pounce, afish's spine, and an anima's bone,
athough these too possess common properties asif there were a Single osseous
nature.

Part 15

Some connexions that require proof are identical in that they possess an identica
'middl€’ e.g. awhole group might be proved through 'reciproca replacement’-and
of these one dass areidenticd in genus, namely al those whose difference
conggtsin their concerning different subjects or in their mode of manifestation.
This latter class may be exemplified by the questions as to the causes respectively
of echo, of reflection, and of the rainbow: the connexions to be proved which
these questions embody are identical genericaly, because dl three are forms of
repercusson; but specificdly they are different.

Other connexions that require proof only differ in that the 'middi€ of the oneis
subordinate to the 'middl€e of the other. For example: Why doesthe Nilerise
towards the end of the month? Because towards its close the month is more
sormy. Why is the month more stormy towards its close? Because the moon is
waning. Here the one cause is subordinate to the other.

Part 16

The question might be raised with regard to cause and effect whether when the
effect is present the cause d o is present; whether, for instance, if a plant shedsits
leaves or the moon is eclipsed, there is present aso the cause of the eclipse or of
the fal of the leaves-the possession of broad leaves, let us say, in the latter case,
in the former the earth's interposition. For, one might argue, if this causeis not
present, these phenomenawill have some other cause: if it is present, its effect

will be a once implied by it-the eclipse by the earth'sinterposition, the fal of the
leaves by the possession of broad leaves, but if so, they will belogicdly

coincident and each capable of proof through the other. Let meilludtrate: Let A be
deciduous character, B the possession of broad leaves, C vine. Now if A inheres
in B (for every broad-leaved plant is deciduous), and B in C (every vine
possessing broad leaves); then A inheresin C (every vineis deciduous), and the
middle term B is the cause. But we can aso demondirate that the vine has broad
leaves because it is deciduous. Thus, let D be broad-leaved, E deciduous, F vine.
Then E inheresin F (3nce every vineis deciduous), and D in E (for every
deciduous plant has broad |leaves): therefore every vine has broad leaves, and the
causeisits deciduous character. If, however, they cannot each be the cause of the
other (for causeis prior to effect, and the earth's interpogition is the cause of the
moon's eclipse and not the eclipse of the interposition)-if, then, demondration
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through the cause is of the reasoned fact and demongtration not through the cause
isof the bare fact, one who knowsit through the eclipse knows the fact of the
earth's interposition but not the reasoned fact. Moreover, that the eclipse is not the
cause of the interposition, but the interposition of the eclipse, is obvious because
the interpogition is an dement in the definition of eclipse, which shows that the
eclipse is known through the interposition and not vice versa

On the other hand, can a single effect have more than one cause? One might argue
asfollows: if the same dtribute is predicable of more than one thing asits primary
subject, let B be a primary subject in which A inheres, and C another primary
subject of A, and D and E primary subjects of B and C respectively. A will then
inherein D and E, and B will be the cause of A'sinherencein D, C of A's
inherence in E. The presence of the cause thus necessitates that of the effect, but
the presence of the effect necessitates the presence not of al that may causeit but
only of acause which yet need not be the whole cause. We may, however, suggest
that if the connexion to be proved is dways universa and commensurate, not only
will the cause be awhole but dso the effect will be universal and commensurate.
For instance, deciduous character will belong exclusvely to asubject whichisa
whole, and, if thiswhole has species, universdly and commensurately to those
species-i.e. ether to al species of plant or to asingle species. So in these
universa and commensurate connexions the 'middl€’ and its effect must
reciprocate, i.e. be convertible. Supposing, for example, that the reason why trees
are deciduous is the coagulation of sap, then if atree is deciduous, coagulation
must be present, and if coagulation is present-not in any subject but in a tree-then
that tree must be deciduous.

Part 17

Can the cause of an identical effect be not identica in every instance of the effect
but different? Or is that impossible? Perhgpsit isimpossibleif the effect is
demondtrated as essentia and not as inhering in virtue of asymptom or an
accident- because the middle is then the definition of the mgor term-though
possible if the demondiration is not essential. Now it is possible to consider the
effect and its subject as an accidenta conjunction, though such conjunctions
would not be regarded as connexions demanding scientific proof. But if they are
accepted as such, the middle will correspond to the extremes, and be equivoca if
they are equivoca, genericdly oneif they are genericaly one. Take the question
why proportionals dternate. The cause when they are lines, and when they are
numbers, is both different and identicdl; different in o far aslines are linesand
not numbers, identica asinvolving agiven determinate increment. In all
proportiondsthisis so. Again, the cause of likeness between colour and colour is
other than that between figure and figure; for likeness here is equivoca, meaning
perhapsin the latter case equdity of the ratios of the sides and equdity of the
angles, in the case of colours identity of the act of percaiving them, or something
else of the sort. Again, connexions requiring proof which areidentical by andogy
middles aso anaogous.
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Thetruth isthat cause, effect, and subject are reciprocaly predicablein the
following way. If the species are taken severdly, the effect iswider than the
subject (e.g. the possession of externa angles equa to four right anglesis an
attribute wider than triangle or are), but it is coextensve with the species taken
collectively (in thisingance with al figures whose external angles are equd to
four right angles). And the middle likewise reciprocates, for the middieisa
definition of the mgor; which isincidentaly the reeson why al the sciences are
built up through definition.

We may illudrate as follows. Deciduousis auniversd atribute of vine, and is a
the same time of wider extent than vine; and of fig, and is of wider extent than fig:
but it is not wider than but coextensive with the totdlity of the species. Then if you
take the middle which is proximate, it is a definition of deciduous. | say that,
because you will first reach amiddle next the subject, and a premiss asserting it of
the whole subject, and after that a middle-the coagulation of sap or something of
the sort-proving the connexion of the firg middle with the mgor: but it isthe
coagulation of sap at the junction of leaf-gtalk and stem which defines deciduous.

If an explanation in forma terms of the inter-relation of cause and effect is
demanded, we shdll offer thefollowing. Let A be an attribute of dl 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 auniversal atribute of each speciesof D (since |l cal
such an atribute universal even if it is not commensurate, and | call an attribute
primary universd if it is commensurate, not with each species severdly but with
their totaity), and it extends beyond each of them taken separately.

Thus, B isthe cause of A'sinherencein the species of D: consequently A must be
of wider extent than B; otherwise why should B be the cause of A'sinherencein

D any more than A the cause of B'sinherencein D? Now if A isan attribute of dl
the species of E, al the species of E will be united by possessing some common
cause other than B: otherwise how shdl we be able to say that A is predicable of
al of which E is predicable, while E isnot predicable of dl of which A can be
predicated? | mean how can there fail to be some specid cause of A'sinherencein
E, astherewas of A'sinherencein dl the species of D? Then are the species of E,
too, united by possessing some common cause? This cause we must look for. Let
uscdl it C.

We conclude, then, that the same effect may have more than one cause, but not in
subjects specificaly identica. For instance, the cause of longevity in quadrupeds
islack of bile, in birds a dry condtitution-or certainly something different.

Part 18

If immediate premisses are not reached at once, and there is not merely one
middle but several middles, i.e. severd causes, is the cause of the property's

Get any book for freeon:  www.Abika.com



POSTERIOR ANALYTICS

inherence in the severd species the middle which is proximate to the primary
universd, or the middle which is proximate to the species? Clearly the cause is
that nearest to each species severdly in which it is manifested, for thet isthe
cause of the subject's fdling under the universal. To illugrate formdly: Cisthe
cause of B'sinherencein D; hence C isthe cause of A'sinherencein D, B of A's
inherencein C, while the cause of A'sinherencein B isB itsdf.

Part 19

Asregards syllogism and demondration, the definition of, and the conditions
required to produce each of them, are now clear, and with that aso the definition
of, and the conditions required to produce, demongtrative knowledge, snceitis
the same as demondtration. As to the basic premisses, how they become known
and what is the developed state of knowledge of them is made clear by raising
some preliminary problems.

We have dready said that scientific knowledge through demondration is

imposs ble unless a man knows the primary immediate premisses. But there are
questions which might be raised in respect of the apprehension of these immediate
premisses. one might not only ask whether it is of the same kind asthe
apprehenson of the conclusons, but dso whether there is or is not scientific
knowledge of both; or scientific knowledge of the latter, and of the former a
different kind of knowledge; and, further, whether the devel oped states of
knowledge are not innate but come to be in us, or are innate but at first unnoticed.
Now it is strange if we possess them from birth; for it means that we possess
apprehensions more accurate than demongtration and fail to notice them. If on the
other hand we acquire them and do not previoudy possess them, how could we
gpprehend and learn without a basis of pre-existent knowledge? For that is
impossible, as we usad to find in the case of demondiration. So it emerges that
neither can we possess them from birth, nor can they cometo be in usif we are
without knowledge of them to the extent of having no such developed date a dll.
Therefore we must possess a capacity of some sort, but not such asto rank higher
in accuracy than these developed states. And this at least is an obvious
characteridtic of dl animals, for they possess a congenitd discriminative capacity
which is caled sense-perception. But though sense-perception isinnatein dl
animals, in some the sense-impression comes to perss, in othersit does not. So
animasin which this persistence does not come to be have either no knowledge at
al outsde the act of perceiving, or no knowledge of objects of which no
impression perssts, animasin which it does come into being have perception and
can continue to retain the sense-impression in the soul: and when such persstence
is frequently repeated a further distinction at once arises between those which out
of the persastence of such sense-impressions develop a power of systematizing
them and those which do not. So out of sense-perception comes to be what we call
memory, and out of frequently repested memories of the same thing develops
experience; for anumber of memories condtitute a single experience. From
experience again-i.e. from the universa now sabilized in its entirety within the
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soul, the one beside the many which is asngle identity within them al-originate
the skill of the craftsman and the knowledge of the man of science, kill in the
gphere of coming to be and science in the sphere of being.

We conclude that these states of knowledge are neither innate in a determinate
form, nor developed from other higher states of knowledge, but from sense-
perception. It islike arout in battle stopped by first one man making a stand and
then ancther, until the origind formation has been restored. The soul isso
constituted as to be capable of this process.

Let us now restate the account given dready, though with insufficient clearness.
When one of anumber of logicaly indiscriminable particulars has made a stand,
the earliest universa is present in the soul: for though the act of sense-perception
isof the particular, its content is universa-is man, for example, not the man
Cdlias. A fresh gand is made among these rudimentary universals, and the
process does not cease until the indivisible concepts, the true universds, are
edtablished: e.g. such and such a species of animd is a step towards the genus
anima, which by the same processis a sep towards a further generdization.

Thusit is clear that we must get to know the primary premisses by induction; for
the method by which even sense- perception implants the universd isinductive.
Now of the thinking states by which we grasp truth, some are unfailingly true,
others admit of error-opinion, for instance, and ca culaion, whereas scientific
knowing and intuition are dways true: further, no other kind of thought except
intuition is more accurate than scientific knowledge, whereas primary premisses
are more knowable than demondirations, and al scientific knowledge is
discursve. From these congderations it follows that there will be no scientific
knowledge of the primary premisses, and since except intuition nothing can be
truer than scientific knowledge, it will be intuition that gpprehends the primary
premisses-a result which aso follows from the fact that demondration cannot be
the originative source of demongtration, nor, consequently, scientific knowledge
of scientific knowledgellf, therefore, it isthe only other kind of true thinking
except scientific knowing, intuition will be the originative source of scientific
knowledge. And the originative source of science graspsthe origind basic
premiss, while science as awhole is smilarly related as originative source to the
whole body of fact.

THE END
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