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PREFACE.

THERE is a pretty general agreement among those who have
devoted any attention to Logic, that the Logical works of
Aristotle would repay the labour of a perusal. In spite, how-
ever, of this opinion, it does not appear that the pages of the
Organon are often turned over by very diligent hands. Nor is
this very difficult to be accounted for, if we consider their
obscurity—a quality, indeed, which they share with most of
Aristotle’s productions. It was to facilitate the study of the
original that this translation of a portion of it was undertaken :
and the Posterior Analytics was the portion selected, both
because it is intrinsically the most valuable, as affording the
greatest insight into Aristotle’s views, and bringing him on to
the same ground with modern writers on the Philosophy of
Science ; and because the remaining parts are already tolerably

well known through the works of the Scholastic logicians,
while this, though far more interesting to a student of the

Baconian Logic, has been comparatively neglected. In the
Introduction a sketch has been given of the whole of the
Organon.
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INTRODUCTION.

SKETCH OF THE ORGANON.

§ 1. In every Science may be found some general problem,
to the complete solution of which all its inquiries converge ; some
central idea that unites all its members in an organic whole,
however great their variety. It is by the Idea alone that we
can determine into how many branches an inquiry should be
divided, and what is the relative importance of these branches;
. what investigation is essential to the science, and what is nuga-
tory or extraneous.

The development of a particular Idea, curiosity to solve a par-
ticular problem, is not a matter of accident in the history of in-
dividuals or of nations. At one period the possession of a
sciencé becomes a want, its problems force themselves on the
mind, and are importunate in their demands for a solution.. At
other times and under other circumstances the interest may be
unfelt, and it may be almost impossible even to conceive the
problem. This may be seen in the history of Theology, Philo-
sophy, Political Science, Political Economy. In times unpropi-
tious to a given study, a great and perhaps insoluble difficulty
will be to determine what end it proposes, and what is its proper
province. In more propitious times its questions will present
themselves unbidden,and its old doctrines, if forgotten, will be re-
discovered. This has been exemplified in the history of Logic.
Its problem, the Conditions of Science, can only be a matter of
curiosity to a scientific age: that is, either an age that actually

B



2 MODERN WRITERS.

possesses many sciences; or an age that is strongly possessed by
the Idea, and feels a restless aspiration to reduce it to a reality.

The Logical problem at a certain period forced itself on the
Greeks: it was attempted by Parmenides and others, and re-
ceived a provisional solution at the hands of Plato and Aristotle.
Some time had to elapse before the inadequacy of this solution
could be felt: for a time the interest ceased ; the idea was no
longer a portion of the world’s thought: if the old treatises
existed, the life that once animated them was extinct; and from
various causes men did not begin to demand a revision of the old
solution till about the time of Bacon. Educated Europe then
felt the same want that had been felt by Aristotle and Parmeni-
des; and the New Organon was produced by the same idea, by
the same desire, that had before produced the Old. The men of
one age, however, are not all moulded by the same influences, and
there are numerous writers since this time whose treatises have
not much beside their name in common with the works of Aristotle
or Bacon. Not that there is any want of writers, who, with Bacon,
felt the necessity of determining the Method of scientific inquiry;
or who, living later, when so many sciences had been actually
constructed, and thereby so many new and glorious pheeno-
mena introduced into the world, were desirous to study the laws
of these pheenomena, and to trace the processes by which they
had arisen.

That the reader may understand the nature of the following
work, an account should be premised of the scope and drift of
the general inquiry of which it forms a part. What this is hag
already been briefly intimated; but that the reader may become
more familiarized with the conception, it may be expedient not
to dismiss the question at once; and as Aristotle’s works are
incomplete and contain no such plan or definition, we may take a
rapid survey of some of the independent writers on the same
subject in modern times, whose view of the problem is essentially
the same, however they may differ in its treatment. Hereby we
shall gain the authority of their names for the view we take, and,
by noticing any questions which some of them may have handled
and others neglected, may have an opportunity of bringing out
into relief the main branches into which the inquiry is subdivided.

§.2. In the Introduction to his System of Logic, Mr. Mill
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announces that he is going to expound the Science of Evidencé;
and points out the limits that divide it from Metaphysics. Logie,
according to his view, is not the science of Belief, but of Belief so
far as it professes to be founded upon Proof. To determine what
facts are ultimate, and what are resolvable into others, what are
the propositions for the establishment of which Evidence is not re-
quired, is the office not of Logic, but of the sister science of Me-
taphysics, His definition is unobjectionable; but his limitation,
which is adopted to avoid certain matters of controversy, appears
to be erroneous. Relatives and Opposites, if we may be allowed
to assume an Aristotelian maxim, fall under the same science:
the scientific explanation of one Relative or Opposite is at the
same time an explanation of its correlative. Now derivative
truths and underived truths, concluded and unconcluded, pri-
mary and secondary, are both Opposites and Correlatives, the
one being the evidence and ultimate ground of the other. Logic
then, if we admit the soundness of this principle, as it treats of
the former, must also treat of the latter; as it treats of the nature
of conclusions, must also treat of the nature of original premisses.
Again, it is a reasonable maxim !that the same theory should
treat of the whole of a class. If then Logic examines Science,
it must not separate it into two parts, examine the one and ne-
glect the other, examine the superstructure, and neglect the basis
or foundation. In other words, the same science which treats
of one Criterion or truth-organ, must treat of all the Criteria or
truth-organs: that which investigates the faculty of Inferences
must also investigate the faculty of Intuitions: that which
examines the instrument of Mediate must examine the instrument
of Immediate truth-apprehension. Or, to use Mr. Mill's own
term, the science of Evidence must not content itself with exa-
mining the nature of derivative or borrowed evidence, but must
also ascertain the conditions of underived or unborrowed
evidence.

Mr. Mill allows that Logic and Metaphysics, according to his
conception of them, will form the two halves of one whole body
of truth; but his practice shows a closer connexion between them
than he allows in theory. His own treatise is an instance of the

1 Post. Anal. 1. 28,
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impossibility of going far into the conditions of Inference with-
out entering into the question of truths unsusceptible of inference:
for though he seems to have intended to avoid the topic, and in-
deed announces that his theory will be such as the disciples of
Hartley and Reid, of Locke and Kant, can equally accept; yet
the topic i broached, and he himself clearly appears as an ad-
herent of what is called the Sensational school.

In Mr. Whewell’s Philosophy of the Inductive Sciences the
nature of Logic is described with great precision. It is a com-
plete insight into the essence and conditions of all real know-
ledge, and an exposition of the best methods for the discovery
of new truths. Its province is to determine the difference be-
tween true knowledge and its precarious or illusory semblances,
and the conditions under which it is obtained. 8till shorter, it
is the theory which explains the nature of knowledge, and the
process, of discovery. These definitions are not so general as
that given by Mr. Mill;which proposes for discussion all evidence
whether scientific or unscientific; nor do they profess to apply
o more than one branch of Logic. Another branch investigates
the conditions of legitimate and illegitimate Opinion. 1Yet, as
the highest element of an object chiefly constitutes its essence,
and should be given in its definition, and the investigation of
Science is of higher rank and value than the investigation of
Opinion, the above formulee would not be inadmissible as
definitions of the whole genus, Logic. ,

The discrimination between Scientific and Unscientific method
has ever been the leading aim and inspiration of the genuine
logician. We have traces of this antithesis in the fragments of
Parmenides where he compares Reason and Opinion; in the Pla.
tonic contrast of Dialectical and Rhetorical reasoning; and Ari-
stotle’s distinctions between Science and Dialectics. The writers
hardly deserve the name of logicians who confine themselves to
examining the conditions of all reasoning, that is, the laws which
are common both to Scientific and Unscientific or Dialectical me-
thod, without going on to the inquiry to which this is merely

1'Exdorod yap o Pékriorov v rfj —Topies vi. 12,
obolg pd\wra, .. .. bore Tovro xal ‘Pyréov odv §) rd Békriorov 7 1o
Tdv Spropdy e pEov onpaivew. Egxarov.—Topics vi. 8.
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preparatory, what are the peculiarities which constitute the
superiority of the former.

This inquiry is the end proposed by the author of the Novum
Organum. We have here indeed but the undeveloped germ, the
rudimentary idea of the new method: but it is the idea, the germ,
in its full vigour and power, safe to strike deep root in all minds
fitted to receive it, and realize its mighty destiny. It may be
doubted whether the spirit of the method may not even now be
better caught from the original work of Bacon, rough and inarti-
culate as it is, than from the more finished treatises that have ap-
peared after the instrument had been perfected and polished by
practice. This work is an instance how much less a degree of
precision is required for practical purposes than is demanded in
speculation. It cannot be disputed, that, by acting on men like
Newton, Bacon was to a certain degree the creator of the modern
sciences. Yet how little is there in his works but the reiterated
doctrine, a thousand ways illustrated and enforced, that if any
thing like science was to be obtained, the preliminary observa.
tions must be more exact, and more numerous! That which
chiefly displays the greatness of Bacon’s mind, and most im-
presses the reader with admiration, is the strong faith he places
in the powers of the new method, and the almost prophetic insight
with which he hails the regeneration of the sciences that would
ensue. And yet there were plausible objections to be urged
against its success. There is printed among his works an in-
structive letter from a certain Thomas Bodley ; which might afford
consolation to any one who finds scepticism where he looks for
encouragement. Bodley, though in a friendly manner, attempts,
and that with great plausibility, to throw cold water on Bacon’s
hopes ; giving him credit for ingenuity, &c., but quoting old pro-
verbs to the effect that there is nothing new under the sun, and
insinuating that there was nothing new in his method; that, if
different, at most it was but different in degree: that philosophic
creeds were destined to revolve, and that he was now merely re-
viving what had long ago been exploded: that before Bacon
many ardent enthusiasts had arisen, who had hoped by more per-
fect methods to increage the store of human knowledge, whose
attempts had proved abortive, &c. &c. This was from a person
whose judgment he respected. But he felt that the difference of
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degree was a difference of kind, and continued to urge the world
to adopt the new plan, and time has verified his anticipations.

The Critic of Pure Reason, or Transcendental Logic, of Kant
interests us so far as it is engaged with the same problem of ex-
hibiting the structure of science: so far as it calls in question our
knowledge of a spiritual world, it is beside our purpose. He
divides the truths that compose the body of science into twe
classes: material truths that are derived from experience; and
those of a formative and organizing character, that are furnished
a priors by the mind. The object of the Critic is to specify the
latter, and the progress of the discussion discloses his views of
the constitution of philosophy. He divides formal principles
into four classes, as contributed by Sense, Understanding, Judg-
ment, and Reason. The pure or a priors Sense supplies the per-
ception of Space and Time, creating the mathematical sciences,
whose laws penetrate the future structure of truth in all directions.

The Understanding furnishes certain generic conceptions and
axioms, under which experiences must fall, and by which they
must be governed.

The Judgment, in what he calls its Reflective office, gives the
precept of Generalization, or the command to look for Unity in
Plurality, with the expectation of ultimately completing the pro-
cess. In its Determining faculty it issues the precept of Specifi-
cation, or the command to look for Plurality in Unity, whethet
in dividing and particularizing the above-named axioms and
conceptions of the Understanding, or in subdividing the orders
and laws discovered by Induction.

The Speculative Reason furnishes certain supreme Ideas, ne-
cessary to complete the systematizing process, and to cement the
whole of thought together in absolute unity.

Practical Reason, besides supplying to Speculation its supreme
Idea, creates itself the whole science of Morality.

Thus we have the outline and framework of the whole of
philosophy, and of one portion of it something more. The re-
mainder, the materials to fill up this outline, to fit into this frame-
work, must be supplied by Sense and Induction. We see, then,
that the purpose of Kant, as well as of the above-mentioned
writers, was to exhibit the outlines and lineaments of Philosophy.
‘We might quote others who have been engaged on the same
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subject, but that we have already quoted enough. As these
writers have been adduced to throw light on the views of Ari-
stotle, we may further compare them on certain points suggested
by his writings.

‘We shall find that one problem of his Logic is the determina.
tion of the formative truths or Axioms; or principles indepen-
dent of Experience, and common to all the sciences. (A.)

" Another problem is the nature of the Theses, or principles
characteristic of their appropriate science; their relation to the
conclusions; and the shape and constitution of the whole body
of truth in which they are incorporated. (B.)

A third problem is the method of Induction, or the process by
which principles are discovered. (C.)

Kant’s Critic of Pure Reason discusses A, which is indeed its
great object ; throws light incidentally on B; and omits C, which
is foreign to his plan.

It did not belong to Bacon to recognize A ; he will not antici-
pate a very definite solution of B ; and is chiefly employed on C.

Mr. Whewell treats of B and C, and apparently of A ; but it
is not clear where he draws the line between a priors and a pos-
teriors conceptions: his Axioms are not similar to those of Ari-
stotle, and contain what is characteristic of particular sciences.

Mr. Mill investigates B and C, but does not recognize A ; al-
though he seems unsuccessful in explaining the principle of Uni-
formity by Experience, and his account of the Canons of Induc-
tion assumes the principle of Causation.

By this time it may be hoped that we have a tolerably clear
conception of a certain subject matter which many writers have
considered worthy of scientific investigation. To give however
such a definition of Logic as shall clearly show the limits that
part it from Metaphysics, is by no means easy. If, for instance,
Logic is the science of Knowledge, there are some questions
about Knowledge which Logic does not consider. The relation
of Subject and Object, of the Mind and the World, of our con-
ceptions of the world, and that which the world is in itself inde-
pendently of our conceptions, are questions which must be as-
signed to Metaphysics. These may be excluded, by ascribing to
Logic the theory of the internal, not the external relations of
Knowledge. What is the final shape and organization of human
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Belief, what the relation of affiliation or interdependency between
two portions of thought, whatever may be their relation to out-
ward existences, will then constitute the problems of Logic.

§3. We may next give a rapid sketch of the contents of the
Organon, in order to render more intelligible that portion of it
which is here translated. If we assume that Logic has to deter-
mine what is the perfection of the intellectual faculties, and what
are the measures to be taken for this end, it will inquire what is
the nature of Science, and how it is to be pursued; and what is
Opinion, for this is often the utmost we can obtain, and how se-
curable, as far as may be, from error. The formation of Science
and of Opinion, by which we mean any unscientific belief, is
partly similar, partly dissimilar. Logic, then, will naturally fall
into three divisions :— '

(A.) The generic branch, which treats of reasoning in general,
whether the result is Opinion or Science.

(B.) The specific branch, which treats of reasoning the result
of which is Science, Inductive or Deductive.

(C.) The specific branch, which treats of Dialectical reasoning,
the result of which is Opinion.

(A.) This branch is contained in the Prior Analytics, to which
we may append the Hermenia and Categories. The first of these
treats of Syllogism, the second of Propositions, the third of
Terms. Their contents are well known, having been transfused
into the works of the scholastic logicians, whose only fault was
that they did not sufficiently perceive that these were merely
prel.iminary inquiries. The principle involved in all Syllogism
is the dictum de omni et nullo,! which it will appear is identical
with the Axiom, or the principle of Contradiction. When
Dugald Stewart observes that the whole of the science of Syllo-
gism is comprised or implied in the terms of one single Axiom,
his assertion is quite correct; the doctrine of Syllogism merely
determining, on the authority of the Axiom itself, under what
conditions the Axiom is applicable.

His assertion, however, (Philosophy of the Human Mind,
part 2, chapter 3,) that the object of Aristotle is to demonstrate
by abstract reasoning the conclusiveness of demonstration, to

! 8ee Appendix, (A.)
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demonstrate by the syllogistic theory the validity of the syllo-
gistic theory, is totally unfounded. No doctrine is enforced
with more emphasis by Aristotle than this, that some truths are
indemonstrable : and the very proposition he instances as being
plainly indemonstrable, both as possessing already the highest
possible evidence, and as required for the demonstration of other
truths, is the Axiom or principle of Syllogism.! To show the
limits of its application, he employs the principle itself, because
it is supreme, and there was no higher authority to which he
could appeal.

The laws of Modality are investigated in an inquiry that
is preliminary to the theory of Science, as a certain modality
of premisses and conclusions is an essential characteristic of
science. Modality is sometimes called Matter, and it is a com-
mon doctrine that matter is extralogical, and this would seem
to exclude modality from the consideration of Logic. Now the
expression, that matter is extralogical, may mean, that, though
Logic examines Science, Astronomy for instance, yet it teaches
nothing about the stars, the subject-matter of Astronomy.
For every science has its own subject-matter or province with
which no other science interferes. But though Logic teaches
nothing about the matter of Astronomy, yet, as a science, Logic
has its own subject-matter, to which Astronomy is equally a
stranger. So the matter of Chemistry is extralogical, and the
matter of Logic is extrachemical. However, it ig too evident a
fallacy to infer, that because the matter (of other sciences) is
extralogical, therefore Modality, sometimes called Matter, is
extralogical. But it may perhaps be urged, that none but the
professor of a particular science can know the modality of a par-
ticular proposition; and therefore it cannot be treated of by
Logic. But Logic is equally ignorant of the quantity and quality
of the proposition arising from the connection of two terms, and
yet it investigates the laws of quantity and quality: it will
therefore investigate Modality as it does quantity and quality,
that is, hypothetically.

If the words Matter and Form are used in the Kantian sense,
then it must be remembered that the notions of necessity and

! 8ee Appendix, (A.)
c
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contingency compose, according to Kant, part of the formal
furniture of the mind, and in this view Modality would fall
under the province of Logic.

Another subject discussed in the Prior Analytics is the fact,
that false premisses may give a true conclusion, i.e. that an
hypothesis is not sufficiently established by showing that its con-
sequences agree with pheenomena : and the mode in which pre-
misses and conclusions may reciprocate : inquiries which seem
to be a preparation for explaining the nature of Analytical and
Synthetical reasoning,! and the method of testing Hypotheses.
Also a slight and inadequate account of Induction is given. In
general it must be confessed of these treatises, that the investi-
gations are carried out with a minuteness that may be curious,
but is not otherwise either interesting or valuable.

§ 4. Having concluded the. generic theory of Syllogism, we
proceed to its specific peculiarities.

B. We treat at first of Deductive Science: and this division
leads us naturally to inquire, to which class does Logic itself
belong, Deductive or Inductive? Aristotle treats it deductively,
for he begins 2 by defining Science to be the reference of the
laws of phmnomena to their causes. We must not suppose
however that he was entitled to assume a definition, as in the
simplest mathematical sciences, without any justificatory inquiry.
Logic, like Politics, is a practical science ; its reasoning is Ana-
lytical, and the basis of its reasoning the conception of an end
to be attained. As the end of Politics is happiness, or some-
thing similar, and its problem the measures and machinery by
which it may be promoted; so the end of Logic is science, and
its problem the process of discovery : and the justification of the
principle it assumes, that is, of the end it proposes, would ap-
pear to consist in the proof of two propositions: these proposi-
tions are: that no higher end is practicable, and that there is no
insurmountable obstacle to the attainment of the end proposed.
‘When these are proved, we may assume that the end is rightly
selected, and that the theory rests on its appropriate basis.

! For an exﬁlanation of these pro-  sophy of the Human Mind, part ii.
cesses see Dugald Stewart’s Philo- chap. 4. 2 Post. Anal. i, 2.
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Now with regard to the former point, there are none who
maintain that the aim selected is not sufficiently high : for the
dissentient school contends that it is only too ambitious, insist-
ing that science must renounce the hope of discovering Causes,
and content itself with a humbler aim, the knowledge of Laws.
The legitimacy of the hypothesis then depends on the other
point, the truth of the suppositions analytically involved, or the
feasibility of the steps demanded: what these are we shall pre-
sently examine.

Meantime it must be observed, that the main characteristic of
Aristotle’s Logic, which is both the foundation of the rest of his
own theory, and brings him into contrast with a modern school,
is his attributing to science the investigation of Causes. Many
writers—for instance, Hobbes, Berkeley, Hume, Brown, Dugald
Stewart, Comte—deny the existence of any thing like causation,
maintaining that what is so called is merely the invariable, but,
for all we know, arbitrary, conjunction of antecedent and conse-
quent. The maintainers of this theory confess that the belief in
natural causation is an universal instinct, which has been the
great impulse to scientific research. They seem to have for-
gotten the mathematical sciences; for no one could maintain
that the attributes of figure and number—for instance, that the
interior angles of a triangle are equal to two right angles, or
that three is the cube root of twenty-seven—are merely arbitrary
and fatal; and it has not been shown why physical cause and
effect are not as naturally connected as mathematical subjects
and attributes,?

To abandon the notion of Causation is to abandon the notion
of Necessity as a characteristic of knowledge : for however con-
stant and fatal the conjunction of two terms may be, yet if we only
perceive them in juxtaposition, unless we perceive the manner
in which they are locked and linked together by their essences,
we cannot recognize the necessity of their connection.

If however we introduce the notion of Causation and intelli-
gible Necessity,2 we are inevitably led to rest science on defini-
tions: for in order to perceive the essential interpenetration of

! 8ee Whewell, Philosophy of the book xi. 16.
Inductive Sciences, Yook iii., also 2 Post. Anal. book i. 4, 6.
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any two terms, we must have a distinct conception of their
essence, and the expression of such a conception is Definition.

From this consideration some characteristics of scientific pro-
positions might be deduced, which will be found to distinguish
them from dialectical propositions. The terms of a scientific
proposition, being essentially connected, will be coextensive or
commensurate.' Again, if the diversity of sciences depends on
the diversity of the genus investigated, and Nature is heteroge-
neous, there will be a multiplicity of sciences ; 2 and as the same
predicate cannot be homogeneous to two heterogeneous subjects,
the same predicate will not enter two different sciences, but
every scientific proposition will be confined to its one appropriate
science. Whilst these are necessary, essential, coextensive,
appropriate ; dialectical predicates and propositions are contin-
gent, accidental, incommensurate, and promiscuous or indeter-
minate.

If the conclusions of science must satisfy these conditions, it
is not difficult to see what must be the nature of its foundations.

(1.) Definitions will be required, both of subject and of attri-
bute, both of the compound and of the elementary. 3The defi-
nition of the elementary will not be further analyzable; the
definition of the compound and dependent must contain its
elements and antecedents: and thus its parts will correspond to
the premisses and conclusions of a syllogism.

(2.) But we need more than Definitions : if we have merely
these, our conclusion will be merely hypothetical. To give ita
categorical character, we must be able to assert the real existence
of the subject in which the attribute inheres, or of the primary
power or elementary substance which generates the remote con-
sequence. The proposition containing this assertion is called
the Hypothesis.

(3.) If we are not sensible of wanting more than these, still
there is another principle which we always tacitly assume. In
passing from any premisses to a conclusion, we rest upon the
Axiom, or the principle of syllogism. The intuition of this
principle constitutes the reasoning faculty. It is not always

! Post. Anal. book i. 4, 5. * Post. Anal. book i. 7, 9, 27, 32.
? Post. Anal. ii. 8.
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used in its widest extent, in which it is a predication of ¥dentity: -
in mathematics it is merely regarded as a predication of equality. ~
The Topics of Dialectics and Rhetoric are mostly particular cases
of the Axiom.

These elements of knowledge, which form the basis of Deduc-
tive science, will form the conclusions of Inductive inquiry: 1for
in general the problems of all sciences may be divided into
four classes :—

(1.) Is it a fact, that a given subject possesses a given attri-
bute?

(2.) What is the reason of the fact, that a given subject pos-
sesses a given attribute !

(3.) Is a given conception of an elementary substance or
power imaginary, or real ?

(4.) What is the character of a certain primary substance or
power?

Of these the third and fourth are Hypothesis and Definition,
the result of Inductive inquiry, and the basis of Deduction.
The second problem should be answered by Demonstration, and
its answer will contain the solution of the first.

‘We may now consider the question suggested above, what
suppositions are involved analytically in the hypothesis, in the
possibility of science such as we defined. They are two: the
one may be called an ontological, the other a psychological pos-
tulate. As science? professes to explain causes and answer
every Why ?, the series of genera and differentiz that enter into
the composition of an object must be finite, for the cause of a
generic property is to be found in the definition of the genus;
and there would be no exhausting the series of possible ques-
tions, why a subject possesses a given generic property, unless
the number of genera and differentiee contained in the subject is
finite. And as the series composing the formal cause of a sub-
ject must come fo an end, in order that we may reach the formal
element that is immediately connected with the predicate; so
must the series of material, efficient, and final causation come
to an end, in order that we may exhaust the questions Why?,
when the immediate antecedent happens to be a term in the

! Post. Anal. ii. 1. ! Post. Anal. i. 16, 20, 21, 22.
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material, efficient, or final series. On these suppositions de-
pends the possibility of realizing the scientific idea. Unless we
have first Causes, and unless the series of Generalization is finite,
we have no basis of Demonstration. Both of these suppositions
—that the chain of antecedent causes to any consequent, and the
number of specific elements in any essence, are finite—are ex-
pressed by Aristotle in the assumption, that every object is
definable, for the definition includes every kind of cause; and this
may be called an Ontological hypothesis.

This supposition however that there are indemonstrable truths
is not alone sufficient to show the possibility of Demonstration:
we must further assume that we have some faculty or faculties
corresponding to these truths, and capable of apprehending
them: Aristotle asserts! that Sense and Reason are such facul-
ties: and this may be called a Psychological hypothesis. These
two hypotheses, then, are indispensable to the theory of science.
Let us first consider the Psychological hypothesis.

Upon this subject bear the controversies about the Criterion or
Organ of truth. Philosophers were divided into those who
denied and those who maintained the existence of a Criterion :
the former were the Sceptics. Those who maintained a Crite-
rion either advocated a simple or a mixed Criterion: the ad-
vocates of the former were divided into Sensationalists and
Rationalists, as they advocated Sense or Reason ; the advocates
of the latter accepted both Sense and Reason. Democritus and
Leucippus were Sensationalists: Parmenides and the Pytha-
goreans were Rationalists : Plato and Aristotle belonged to the
mixed school. Among those who advocated Reason as a Crite-
rion there was an important difference: some advocating the
common Reason, as Heraclitus and Anaxagoras: others the
scientific Reason, or the Reason as cultivated and developed by
education, as Parmenides, the Pythagoreans, Plato and Aristotle.
In the Republic,? Plato prescribes a training calculated to prepare
the Reason for the perception of higher truths. Aristotle re-
quires education for the Moral Reason. The older Greeks used

! Post. Anal. i. 3, and ii. 15. Oaiperai re xal dvalwrvpeirai.—De
2 B’y rovroic roi¢ pabipacw  Republica, vii. § 9.
tcdorog Spyavéy T Yuxijc txxa-
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the word Measure instead of Criterion: and Protagoras had said
that Man was the Measure of all truth. This Aristotle interprets
to mean that Sense and Reason are the organs of truth ;! and he
accepts the doctrine, if limited to these faculties in a healthy and
perfect condition. These names then cannot properly be ranked
among the Common Sense philosophers, where they are placed
by Sir William Hamilton.

The manner in which the Will is the Criterion of moral truth
may be left to the theory of Morality. It is where the faculty
has to be trained before it is capable of perception, as in the
fine arts and morals, that the theory of the Criterion is most
difficult, and it is here that the Sceptics find it most advan-
tageous to maintain the controversy. There is nothing on the
subject in the Organon.

‘When Reason is said to be an Organ of truth, we must include,
besides the intuitive, the syllogistic faculty., This is the in-
strument of the mediate or indirect apprehension of truth, as the
other of immediate. The examination of these instruments, in
order to discover their capabilities and right use, is Logic.
This appears to be the reason why Aristotle gave the title of
Organon to his Logic. So Epicurus called his the Canon or
Criterion. The controversy on the Criterion is to be found at
length in Sextus Empiricus De Criterio.

‘What we have denominated the Ontological hypothesis of
Deductive Logic, the finiteness of generalization, appears to be
the same as the hypothesis demanded by General Logic, the
existence of universals, and the hypothesis of Inductive Logic,
the uniformity of nature. General Logic demands the exist-
ence of universals?: for though it would be possible to reason,
as Aristotle observes, without the Platonic Ideas, it would not
without universals; for without these there could be no middle
term (which is always universal), and without a middle term no
syllogism. Inductive Logic also makes a similar hypothesis,
under the name of the Inductive principle, the belief that Na-
ture is a “ tissue of laws,” or that she is “ stable and uniform.”
These hypotheses, which are necessary for Syllogism and In-
duction, do not appear essentially distinct from the hypothesis

! Metaph. x. 2, and xi. 6. 2 Post. Anal. i. 11.



16 THERE MUST BE FIRST CAUSES.

which is necessary for Demonstration. For the same tendency
that made us reduce the number of particulars by ranging them
under universals would impel us to reduce those universals by
ranging them under others still higher; and the simplifying
process, which began by reducing the Infinite to the Many,
would not desist till it had reduced the Many to the One.

Besides the existence of universals, Deductive Logic makes
the hypothesis that every event has a cause, and that the chain
of causation is finite. As, however, the reduction of univer-
sals to the one appeared the work of the same principle that
reduced the infinite to universals, and was not the matter of a
distinct postulate, so the principle of looking for an absolute
primary may be considered the same as that of looking for an
antecedent, and does not require a separate hypothesis.

The principle of the finiteness of the chains of generalization
and causation belongs to the science of Being. In the Orga-
non the argument is led so far, and then dropped. The prin-
ciple is asserted and briefly considered in the Metaphysics. 1

These hypotheses of Deductive Logic—the necessity of
assuming an absolute termination to the generalizing series, and
an absolute beginning to the chain of antecedent and consequent,
if science is to be possible—are recognized by Kant, and ascribed
to the Reflective Judgment and Reason. The fact that laws
can thus be given to Nature by the mind, he calls its autonomy
or legislative power. He connects the law of Generalization
and Specification with the teleological principle, by which we
introduce final causes into natural science. As the organization
of objects is determined by their end or destiny, so, if the end of
Nature is to be known, she will obey any laws which are the
conditions of being known: and as the condition of her com-
prehensibility is the finiteness of the above-mentioned processes,
it follows that these processes are finite.

§ 5. The Inductive method shall be considered after we have
discussed the nature of Dialectics.

(C.) Dialectics is defined? to be the method of arguing with

! Metaph. ii. 2. adroi Néyoy vmixovrec unbiy dpov-
2 MéBodog d¢’ fic Suvnobuba ovh- pev Vwevavriov.— Topics, i. 1. A
Noyileofar wepi wavrdg Tov mpore- similar definition is given Soph.
Oévroc wpoBAnparoc ¢ ivdékwy, kai  Elench. 34, where it is called a
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probability on any given problem, and of defending a tenet
without inconsistency.

‘We cannot always, for instance in the practical affairs of life,
argue with scientific rigour, and even the scientific method by
which we discover principles must differ from that by which we
develope their consequences. Besides then the doctrine of De-
monstration and of Scientific Induction, we require a theory to
unfold all the possible kinds of argumentation and less rigorous
methods of fortifying an opinion.

The Aristotelian Dialectics must be distinguished from the
Dialectics of Plato, who included under this name his Metaphy-
sics or Philosophy, as well as the Aristotelian Dialectics. Now
his Philosophy was a determinate science with a determinate
province, whereas the latter is unscientific reasoning in any pro-
vince whatsoever. It was very natural, however, to call them by
the same name. Dialectics, as we shall see, or something like
it, must always be employed by sciences that have to establish
their first principles; for its great function is to examine hypo-
theses, and test their legitimacy by deduction of their conse-
quences. In this respect it presents an antithesis to the Mathe-
matical sciences, which rest on given principles, and have only to’
unfold them: and this is the function that, in speaking of Dia-
lectics, Plato generally has in his eye. Philosophy presents the
same contrast to the Deductive sciences; for at its outset it has
no definite principles, and to fix them must employ a Dialectical
method. There is a greater air of liberty and independence about
both Dialectics and Philosophy: the sciences have their task im-
posed them: certain principles are rigorously prescribed from
which they must not depart: whereas the office of Dialectics and
Philosophy is the determination of principles; and every thing
is subject to their criticism. Both too have an air of univer-
sality: for Philosophy, considering the supreme sources of the
systematic unity of nature, contemplates to a certain degree the
provinces of all the sciences : and Dialectics is not, like science,
divided into branches, but is opinionative argumentation in all

Faculty ; in another place it is xj wapaorcdc b‘ta)\acruc6c—-Soph
called an Art, 6 réxvy ovAoyiors- Elench. 11.
D
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provinces indiscriminately; a fact, Aristotle observes,' that ac-
counts for their confusion. Besides using Dialectics as a name
for Philosophy, Plato as well as Aristotle applied it to any rea-
soning not founded on scientific principles.

As the ancients confounded it with Metaphysics, so in modern
times it has been confounded with Logic. The popular notion
of the latter, prevalent among the lay public, though not per-
haps among professed logicians, exactly corresponds to the na-
ture of Dialectics. It therefore may be worth while to point out
their relation. Dialectics, like Science, is not Logic, but the sub-
ject-matter of Logic. Logic considers Astronomy, but is not As-
tronomy, and similarly she contemplates Dialectics, but is not
Dialectics. The stars are the subject-matter of Astronomy, and
the animal kingdom of Zoology: but the stars are not Astronomy,
nor are animals Zoology. So Dialectics is a subject-matter of
Logic; is handled, anatomized, and its conditions determined by
Logic; but for all that it is not Logic, any more than the animal
kingdom is Zoology, or the vegetable kingdom is Botany. If
Dialectics is Logic, then Ethics is Logic, and Chemistry is Logic;
for there is the same relation between Logic and Dialectics that
there is between Logic and Science.

It must be observed, however, that as Science is chiefly cha-
racterized, by its peculiar propositions or Theses, while the com-
mon principles are unimportant; so Dialectics is characterized
by its common or topical propositions, all of which may apply to
any one subject, and any one of which may apply to all subjects;
(for which reason there is but one Dialectics, while there are many
sciences : ) from which it follows, that the Logic of Dialectics, which
enumerates these topics, will go further to constitute the dialec-
tician, than the Logic of Science, which cannot enumerate the
Theses, to confer the possession of a particular science. 2 In this

1 70 adrd Vmwodbovrar oxiipa T
phoodpy: mepi piv ydp 7O adrd yi-
vog arpéperas i) iakexricr) T Piho-
copig: ot 8t %) Swakexrurr) wepa-
orucy) wepl &v N pikogopia yvwpio-
ruwc).—Metaph. iv. 2.

2 This may explain the passage in
the Rhetoric, xepi cvAAoyiapod dpoi-

wg dravrog tij¢c dwakexrixijc boriv
i0ety, ) adrijc B\n¢ ) péoove Twvde.
—Rhet. i. 1. Here Dialectics itself
is said to theorize (i3¢7»),and General
Logic seems to be called a part of
Dialectics. This latter statement
must be inaccurate : for General
Logic is a preliminary to the theory
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light the theory of Dialectics may be considered to be an inte-
gral part of Dialectics: and thus it happens that, though Dia-
lectics and Logic are related as Logic and Science, yet there is
a closer connection between the former than between the latter.

At the risk of creating confusion, we must notice that the word
Logic, as applied to the Science of Evidence, and as we have
hitherto used it, is modern. Aristotle’s term for this theory is
Analytical Science.! 'When he uses the word Logical, he uses it
as equivalent to Dialectical; and he generally uses it when he
wishes to oppose the Dialectical to the Scientific. It, or some
cognate, will occur in several of the passages we shall proceed to
quote, but to avoid confusion we shall always translate it by the
word Dialectical.

(1.) An argument is Dialectical that rests on Inappropriate
principles, that pursues an Inappropriate method.

As in Physical science the Appropriate method is Inductive,
Dialectical is often opposed to Inductive.

Democritus reasoned inductively, and is instanced as using a
Physical and Appropriate, not a Dialectical, method. Others
were great dialecticians but no observers, and therefore unsuc-
cessful in their physical theories. Great familiarity with phee-
nomena is necessary for the Physical philosopher.2

The forced and strained theories of philosophers are due to
their perverse method. They make every thing bend to certain
assumed dogmas, instead of being guided by observation.3

The more abstract a Dialectical proof is, the wider it departs
from the Appropriate principles.*

of Science, just as much as to the 3 rovrov 8 airwoy 1O p1) kaldg

theory of Dialectics: but it is possi-
ble that Dialectics is here not used
in its proper sense, but as & synonym
for Analytics or Logic.

! Rhet. i. 4; Anal. Post. i. 22.

3 ot &’ dv 7i¢ kal ix TodTWY So0v
Swapépove ol puowic xal Noywie
OKOTOVYTEC o v . .« Anpérperoc & v
pavein oixeiog xal gvowoic Néyoig
wemeiobar. Neglect of Observation
is called dwepia. — De Gen. et
Corr. i. 2.

NaBeiv rd¢ wpwrag dpydg, dAAd
wdvra BodAeobar wpéc Twag détag
dptoptvag dvayewr Ol yap lowg
rav piv aloOnrdv aloOnrag, rov
8¢ &idiwy didiovg, Tdv 0 ¢lapriv
¢0aprdc elvar Tdg dpxde, Awg O
Opoyeveic roi¢ Vmoxeuévorg. — De
Caelo, iii. 7.

4’ Amédetic Noywer) . . . bop kaBb-
Aov pdAlov woppwréipw TV olksiwy
apxdv.—De Gen. Anim. ii. 8.
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The theory of the Platonists arose from their Dialectical method,
for they were the first great dialecticians.?

Dialectical method is, however, not always opposed to Induc-
tion: it is applied to unscientific argument when the appropriate
principles are Deductive. There are two 2 examples of this in the
following treatise.

So far as a Dialectician or Rhetorician employs the appropriate
principles or appropriate method, he ceases to be a Dialectician,
and his argument becomes scientific.3

(2.) Another mode of expressing the peculiarity of Dialectics
as opposed to Science we have in the Rhetoric; that it has no
peculiar or appropriate subject genus.* Its arguments will apply
to heterogeneous subjects: 3 whereas no scientific proof can
migrate from its original science :6 for every science has a deter-
minate province, and, while there is but one Dialectics, there are
as many sciences as there are provinces. This property of
Dialectics is equivalent to the former, that it disregards the
Appropriate method.

(8.) Or we may characterize Dialectics by saying that its
treatment of any particular matter will be accidental,” whereas
scientific propositions are all essential to their subject-matter.8
This follows from the preceding: for any argument or medium

19 rdv eédov eloaywyn St iy
v roig Noyoig Eyévero oxéyur ot ydp
wpbrepor AwalexTikijc ob pereixov.—
Metaph. i. 6.

2 Anal. Post. i. 22, and 32.

3ay yap dvrixy dpxalc obxim
Awalexricr) 000t ‘Pyropucn) dAN’ Exei-
vy Eoras fi¢ xes Tdg dpxac.—Rhet.
i. 2.

Aoerar Ty pvow adbTdy dpavi-
oag r¢ peraBaivew dmoxevalwy eic
tmoripac Vrokeptvwy Tvdy Tpa-
yparwy d\Na pn pévov Aéywv.—
Rhet. i. 4.

xai p@\Nov anrépevoLxarad Tpémwoy
(xara iy olxeiay pifodov (?) ) pera-
PBaivovow ¢ avridv.—Rhet. i. 2.

4 o o Evdg Twvog yivoug dpw-
popévov.—Rhet. i. 1.

ob wepi T yévog By dpwpiopi-
vov.—Rhet. i. 2.

wepi Tob doivroc.—Ibid.

ob woujoer wepi obdty yévog -
¢pova.—Rhet. i. 4.

mépi wavrwy.—Soph. EL 11. wepi
iy yivoc.—Ibid.

5 0id kai dn’ EN\wy dpappérrovory
ol Aéyos ot ovyyeviv.—Post. An.
i. 9.

wpdg woANodg foTe pereveykeiv.—
Soph. El 11.

6 odx Zorw . GA\\ov yévoug pera-
Bavra dei¥ar.—Post. An. i. 7.

ot Eore pereveyxeiv did 0 ix rév
idiwy elvar dpx@v.—Soph. EL 11.

7 kara oupPeBnric.

® xal’ adré. xar’ oloiav kai rard
70 €l10og.—Post. An. i. 28.
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of proof essential to a subject would be commensurate with the
limits of the subject, and peculiar and appropriate to that deter-
minate genus. An accidental proof may be good Dialectically,
but if it claims to be Scientific, is Sophistical.

These three propositions then express the nature of Dialec-
tics, and they may all be considered as identical :—

(1.) That it employs an inappropriate or unscientific method.

(2.) That it has no determinate matter, but employs considera-
tions equally applicable to heterogeneous subjects.

(8.) That its statements are not essential to the subject of
discussion, but accidental.

The uses of a method thus characterized are said? to be
three :—

(1.) As an intellectual exercise.

(2.) In the common intetcourse of life: for if we would per-
suade men we must appeal to their own opinions and convictions.

(3.) As an organ of the inductive sciences, for the discovery
of Principles. To this last use we shall recur hereafter.

Tts features are most distinct in the form Pirastike, to which
its terminology originally belongs; and which we will therefore
consider.

Pirastike is the examination of the pretender to a science,
with a view to ascertaining his real knowledge, by one who
makes no similar pretensions.3 'We have celebrated examples
of this in the encounters of Socrates with the Sophists. Some

v’ of these professed universal knowledge, and gave oracular
answers on any subject to all inquirers. Socrates would
extract a dogma from them, and after eliciting further explana-
tory or justificatory statements, would put all their assertions
together, and show that they were self-contradictory, or led to
some acknowledged error. It is said that he was as dangerous

v to the incompetent statesmen of his age, as to its false teachers.

VimioracOar Tov cogioTicdy Tpd-
woy T kard ovpPeBnxéc.—Post.
An. i. 2. obmww oldev &l p1) TOV coge-
arwcdy Tpémwov.—Post. An, i. 5.

2 Topics, i. 2.

3 AwakexTicn) Tig . . . 1 Bewpel od
0y eidéra dANd Tov dyvooivra Kai

mpoowowuevov.—Soph. El 11.

Wiy 8 Exou xal pr) elddg Tig.—
Ibid.

Ot wavreg kai ot ididrar Tpdwov
rwa xpavrar v§ Hepaoricy wavreg
ydp péxpe Twdg dyxepovowv dvaxpi-
vew Todg dwayyeNhopévovg.—Ibid.
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If the examiner is himself ignorant of a science, by what
premisses can he expose the false pretensions of another who
professes to know the science?1 The propositions he employs
must be conclusions or dependent truths, which would be
known to one who was master of the science,? but which also
may be known to one who cannot deduce them from their ap-
propriate principles, without which knowledge is unscientific.

The process was finally subjected to strict rules, chiefly
calculated to secure the division of labour, by confining one
‘party to the defensive, the other to the offensive, to avoid
confusion, and prevent the dispute from becoming interminable.

The Answerer, the person who maintained the defensive,
began by enouncing some dogma or Thesis# which he was
willing to defend. This Thesis must not be confounded with
the scientific principle ; though, as the first truths of a science
were submitted to a Dialectical examination before they were
recognized, the two meanings would often coincide.

It was the office of the Questioner to show that this Thesis
led to obviously false consequences, or could not be defended
without an inconsistency. For this purpose he had not the
licence of the Orator, who may argue triumphanfly from as-
sumptions his adversary would never concede, and obtain invin-
cible data from unscrupulous witnesses, but was confined to
propositions allowed by his opponent, and extracted by ques-
tioning, which made the process a series of Questions and An-
swers. And the Question was to be such as could be answered
by a simple affirmative or negative.5 If obvious, the proposition
ought to be conceded; if otherwise, the Questioner had to adduce
examples and claim it inductively. 6 The Answerer was not

! dhwarar cuNhoyiZeoBas Yeiidog O
dyvoway ot didbvrog TOV Néyow . . .

eldvay Ty Téxvny, pg) eldora Ot
avdykn ayvoeiv.—Soph. El 11.

dore wouet dijhov & dyvoei.—Soph.
EL 8.

3ic Tdv doxodvrwy TG dmoxpi-
vopévy xal dvaykaiwy eldivar T
wpoomoovpive ixewy Ty imwori-
pnv.—Soph. El 2.

3 Sidwaty odx ék Tow iwy AN
i Ty émoptvwy, boa Toaird lo-
©rw & eldbra piv obdty xwhiew pr)

4 Topics, i. 9.

S wpdg Hy dorw dmoxpiveaOar,
val, ) ob.—Topics, viii. 2.

wpdc v N axbékpiag §) karapn-
cayri 1) dwopioavri.—Ibid.

8 duakexricr) ydp dore mpérac
wpdc iy, obrwg dmwi wOANGY Exov-
oav, u dorw Evoracig.—Ibid.
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justified in denying it unless he adduced an Enstasis, or at least
an Antisyllogism. When the Questioner considered he had
sufficient premisses, he arranged them so as to show that they
contained an Elenchus,! or refutation of his adversary’s position.
An Elenchus was considered meritorious if all its premisses
were highly probable, and also the thesis it destroyed:2 or if its
premisses and the thesis were all equally probable, for then there
would be no clue to discovering the seat of the falsehood. A
Sophistical Elenchus was skilful when it was difficult to see
whether the flaw was in the sequence or in the premisses: or
when there was no doubt as to this, but it was hard to say what
was the flaw in the sequence, or where the falsehood in the pre-
misses. When the Questioner had pointed his Elenchus, the
Answerer had to repel it if he could. His part shall be discussed
presently.

A Dialectical proposition is defined 3 to be a probable opinion,
prevalent among the many or among the philosophers, and
either universally held by the many or by the majority, or either
universally held by philosophers or by the most illustrious.

When the propositions that enter into Dialectical reasoning
are analyzed, they are found susceptible of the same division as
Scientific principles; some are limited,4 others universal in
their application.5 But while Science is chiefly characterized by
the former, its Theses, the common principles or Axioms being
scarcely perceptible, and only entering as canons of syllogism;
Dialectics, on the contrary, is not so much constituted by its
Organa,’ or specific principles, as by its common propositions or
Topics. Again, the Organa differ from the Theses of Science in
that they are not primary or original propositions, but merely
premisses of a specific character: for if they were properly prin-
ciples they would be undialectical.”

The Topics correspond to the Scientific Axioms, and proba-
bly many of them could be obtained from these by deduction.
Aristotle does not give them in the form of propositions, but

! suANoyiopudc drvripdocwg.—Soph. 410w, 8 kowvd.
Elench. 9. ¢ Topics, i. 11.
2Soph. El 83. Tay ydp dvrbxy "Apxaic obrr

3 Topics, i. 1, and 10. Awahexticy) éorai.—Rhet. i. 2.
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only specifies the category or general conception that each in-
volves. Many of them could scarcely be reduced to proposi-
tions, but are merely hints or precepts to assist us in conducting
the argumentation.

The Organa, or specific premisses, are of infinite variety, and
cannot, like the topics, be enumerated by the theory. They
should be arranged in the memory or common-place book in
their logical order.! They should be divided into genera, the
chief of which will be, Ethical, Physical, and Metaphysical.?
Definitions should occupy the first place, and then should come
the attributes: and the mames of the philosophers who origi-
nated any paradoxes should be noted.

To illustrate the division of Dialectical propositions, we may
compare it with the analogous division that takes place in Rhe-
toric. :

The Dialectical Theses correspond to the Rhetorical Issues. 3
These latter are different in the three branches of Rhetoric, and
in each branch are various, falling under the categories of Fact,
Quality, and Quantity.

The division of Rhetorical premisses is similar to that in
Dialectics and Science.

Corresponding to the Axioms of Science and the Topics of
Dialectics are the Topics or Elements of Rhetoric. The name
of Maxim, which the Schoolmen gave them, may be explained
by Aristotle’s definition of Element:4 “Any thing of great useful-
ness and great simplicity.”

The peculiar propositions of Rhetoric, that correspond to the
Scientific Theses and the Dialectical Organa, are its Specific®
propositions, whether of wider® or narrower 7 application, and its
Singular8 circumstances. These last occur in Rhetoric, which
treats of particular cases, but not in Dialectics, which, being of
a quasi-philosophical nature, is confined to universals.

! Topics, i. 12. also used in the Rhbetoric : mwepi Exa-
2 Plato, Sophistes, § 387. orov yévog @y Aéywy elknppéva 06~
3 dugroBnrodpeva.—Rhet. iii. Eau kai mpordoag.~Rhet. ii. 18.
43 Ay ¥ by rai pucpdy dwi woAka S xowd.

7 xphoyov.—Metaph. v. 3. 7w,

5 ¢15n. The word yévoc is used of 8 rd 4 dmoyviov.
the Organa, Topics, i. 12, but it is .
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As the Organa or Generic propositions of Dialectics were di-
vided into three classes, Ethical, Physical, and Metaphysical; so
the Specific propositions of Rhetoric are ranged under three
chief heads, Honour, Justice, Expediency.

It may be observed, that Aristotle always uses the same or
similar terms to express the collection of Scientific, Dialectical,
and Rhetorical propositions.!

After the enumeration of the Topics, directions are given to
the Questioner as to the order in which the questions should be
arranged, and the manner in which they should be put.? As the
Answerer will be disinclined to make any concessions, the bear-
ing of which on the Thesis he perceives, it will be an object to
conceal the drift of each particular proposition. This may be
effected by mixing the essential propositions with others irrele-
vant, and by deranging the order of the essential propositions,
that is, proposing them unconneetedly and incoherently, not in
the sequence in which they will finally enter the syllogism. The
concealment is completely successful when the Answerer does
not suspect that he has lost his cause after the fatal concessions
have been made, till his opponent extricates and rearranges
them, and shows that they involve the contradictory of the
Thesis. The character of the oppoment should be studied: some
from confidence in themselves and contempt of their adversary
will make any concessions at first, but afterwards grow more
cautious: from such the necessary propositions should be drawn
before their fit of circumspection comes on. Others are excess-
ively cautious at first, but afterwards grow ashamed of making
80 many difficulties, and become more liberal in their concessions.
The jealousy of these persons, says Aristotle, should be exer-
cised on indifferent matters, and the important propositions kept
back till they begin to suspect themselves of over-timidity.
Similar artifices are suggested, and some represented as fair,
others as Sophistical.3 One of these is, to rouse the anger of

! ixhiyew, ExhapfBavew. — Anal. wpordceg dxhexréov.—Topics,i.12.

Post. ii.13. Exew tEedeypsva.—Rhet. ii. 22,
wporaceg  dxhapBdvew. — Anal. rpémog rijg &xhoyiic Tomude (i. e.
Prior. i. 27. elducéc).—Tbid.
wpordoeg dkAsyery.—Anal. Prior. 2 Topies, viii. 1.
i. 80. 3 Soph. EL 12 and 15.

E
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your adversary by barefaced attempts at unfairness, as a dis-
putant is not so formidable when he loses his temper! These
nefarious practices are pointed out of course for our avoidance:
besides, we have scarcely a right! to speak with reprobation of
Sophistry, unless we understand its character. Some artifices,
though unjustifiable against a fair adversary, are justifiable against
one who is unscrupulous himself : ¢ but however fair, as far as he
is concerned, we must avoid them from respect for ourselves:3
and, if we follow Aristotle’s advice, instead of meeting Sophistry
with Sophistry, we shall exercise a discrimination in choosing
our adversary, and avoid engaging with those who cannot ob-
serve the laws of honourable warfare.4

We now proceed to the duty of the Answerer: for though
the original province of Dialectics was merely the offensive pro-
cess, that of assailing a given Thesis,5 it soon proceeded to in-
vestigate the art of defence, and this province accordingly is
included in its definition. The theory of Solution is contained
in the short treatise on the Sophistical Elenchus, which ought
to be regarded as the last book of the Topics.

‘We may first, however, determine what propositions the An-
swerer may be expected to concede, and what he may claim to
withhold :6 and the determination depends on the nature of the
Thesis he advocates; which must be either probable, improbable,
or indifferent, neither highly probable nor highly improbable.
If the Thesis is improbable, its contradictory, the conclusion of
the Elenchus, will be of itself probable; and as the premisses of
a syllogism ought always to be more probable than the conclu-
sion, the Answerer is not bound to grant propositions, however
probable, unless their probability is greater than that originally
possessed by the conclusion they have to establish. If the
Thesis is probable, the conclusion of the Elenchus will be the
reverse; and then the Answerer ought to allow premisses which,

1 Soph. El 16. ‘ dowep ydp 0 by dydve ddixia
2 Soph. El 17. €106 7o Exe, xal oTww ddicopayia
3 dixarov ptv obdx eboxnpov 8. — 1 obrwg % v dvrdoyig ddwopa-
Topics, viii. 12. Xia toriv tpiorch.—Soph. El 11,
o 06l ovveordvar ebyepuic mwpog 5 Soph. El 34.
rod¢ Tvxbvrag dvayen ydp mwovnpo- ¢ Topics, viii. 4.

Noyiav ovpBaivewr.—Ibid.
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though not highly probable, still possess a higher degree of pro-
bability than the conclusion. If the Thesis is neither probable
nor improbable, its contradictory is of the same character, and
propositions of but slight positive probability may be fairly
claimed. The same rule will hold, whether the probability or
improbability is absolute or relative to the creed of the particular
Answerer: and if the Thesis is not a tenet of his own, but of
some celebrated school or philosopher, reference must be had to
what was probable or improbable in that school, or in the views
of that philosopher: and if a third person succeeds to the cause
of one of the original disputants, he should govern himself by
the opinions of the person whom he superseded.

Before we proceed to Solution we will explain certain terms:
and we may observe, that there is great precision in the Dialec-
tical nomenclature.

Eristic and Sophistical reasoning are the same, but differ in
the motives from which they are employed. A fallacy is Eristic, |
if prompted by the heat of dispute and the desire of victory:
Sophistical,? when employed from mercantile motives by a
pseudo-philosopher, who makes a trade of imaginary wisdom.

A Sophistry must be distinguished from a Pseudographema:
both are fallacies, ¢ but the first is Dialectical, the second Scien-
tific. As a sound Dialectical argument differs from a sound
Scientific proof, because the latter is confined to a particular
subject-matter, while the former is indiscriminately applicable
to several; so a Pseudographema is only practicable in a parti-
cular department, while a Sophistry is of a Protean character.
A Pseudographema3 then, is defined to be a fallacy constructed
of the false principles peculiar to a particular science, and is
consequently intransferable.4

! gopiaricoi ol o&ng xdpw Tiic elg
xpnpariopéy' 1) ydp copieTich) iare
XpnparoTien Tic dmwd copiag pawwo-
pévne.—Soph. EL 11.

xai ydp 7 copiorich dore pawvopd-
v1 dopia Tig dAN’ ok oPoa.—Ibid.

éore ydp % coporicr) paopévy
copia oloa Ot ph kal & copiorig
Xpnparioric dwd pawopivng ooplag,
dA\\’ odx obong.~Soph. El. 1.

2 wapaloyiopoi.

3oi & Twy wepi Twag tmornpac
olxsiwy ywbpevor wapakoyopoi. To-
pics, i. 1. & rdv dpxdv kal Tov
oupmepaopdroy Tay Ymd T TEX-
vy Yevdoypagei.—Soph. Elench.11.
It does not appear that the name was
ever applied to any but geometrical
fallacies,

4ol for pereveykeiv S 1O i
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- A Sophistry or Dialectical fallacy is of three kinds:1 it is
either

(1.) An argument whose premisses are false:

(2.) Whose premisses are inconclusive:

* (3.)'Or an argument which, though sound Dialectically, is
deceptive and Sophistical, because it professes to be Scientific,
i. e. to conform to the Appropriate method: or which professes
to be Pirastic, i. e. to show a deficiency of the Answerer in his
particular science.

As in Seientific proof it is not enough to show the fact, but
we must also show the reason of an attribute, so in Solution it
is not enough to prove that an argument is fallacious, but we
must also point out why it is a fallacy.2 Such a Solution is by
Enstasis, which is either Rejection3 or Distinction:4 if & premiss

r@v diwy elvar dpxwv.—~Ibid. The
following appears to be a case of
pseudographema. ‘¢ Hobbes erro-
neously held that he had discovered
a means of geometrically doubling
the cube, a problem which cannot
be solved by plane geometry. He
proposed a construction for the pur-
pose: and when his critics had
proved that one of the lines in his
diagram would not meet the other
in the point which his reasoning
supposed, but in another point near
to it, he maintained in reply that
one of these points was large enough
to include the other, so that they
might be considered as the same
point.”—Philosophy of the Induc-
tive Sciences, book i. 4, § 6. Com-
pare Aristotle’s example: r¢ ydp
) rd fHuedcha weprypdgay pi) dg
3¢ty §) ypappds Twvag dyew ) o dv
ax0Oeinoay, TOv wapakoyopdy wouei-
rar.—Topics, i.1.

1 Pevdr)g Néyog kakeirar.

(") édv dud Yevdiy oupmepaivnTar

(%) brav gaivnrar ovpwepaiveofa
) cupmepavbpevog®

(®) brav ovpmepaivarar piv, pn
pévror mpdg T wpoxetpevoy

(Y) Sray wpdg TO wpoxeipevoy piv
svpmrepaivnrar, w) pévror kard Ty
oixeiay péBodoy.—Topics, viii. 10.

As the third is a case of Ignoratio
Elenchi, in the book on Fallacies
(chap. 11), it is included among the
second. The fallacy of non causa
pro causd would also fall under the
third of these heads.—Soph. El. 5.

2 As the preposition kard desig-
nates the cause of an attribute, so
the preposition wapa designates the
cause of a fallacy.

Zorwy 1) Adog dppanac Yevdoig
6vN\oyiopot map’ Omoiav dpdrneey
ovpBaive. 76 Yevdog kai 1 Tov pai-
vouévov ovANoyeopod wapd i paive-
ra. oy dpwrnpdrov.—Soph. EL 18,

By yap 1 Adow dppaviois Yevdovig
ovA\oyiopot wap' d Yevdng.—Soph.
EL 24. 3 avaipeog.

4 duaipearg. That these were the
only legitimate kinds of solution
appears from several passages, e. g.
wérepov wapd dvaipeow f) dwaipeoiy
toriv 5 Nbarg,—Soph. El. 33,
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is false, it must be pointed out and Rejected: if the premisses are
inconclusive, and there is only a semblance of syllogism, we must
point out the Distinction that separates it from a real syllogism,
and specify the flaw it contains.

If the Answerer could not solve the Elenchus by Enstasis,
his last resort was to antisyllogize, that is, produce an indepen-
dent argument against the conclusion of the Elenchus.

This was however considered insufficient; because, though it
might show the falsity of the Elenchus, it did not show how or
where it was false: and besides, it broke through the division of
labour, by which the offensive was assigned to the Questioner,
and the defensive to the Answerer.

An inconclusive Elenchus must bear some resemblance ! to a
genuine Elenchus, or else there could be no deception : its Solu-
tion therefore consisted in Distinetion,? or pointing out where
this resemblance failed. There were thirteen different heads of
these delusive resemblances, well known under the name of
Logical Fallacies, and to be found in the common books of
Logic, which we therefore need not explain.

The other kind of Enstasis is Denial, or Rejection. If the
reasoning is conclusive and the Answerer refuses to abandon his
Thesis, his only alternative is, to show reason why one of the
premisses should be Rejected: of course it would have been better
never to have made the concession, but if made, nothing is now
left but to retract it. His bare negation was insufficient: he had
to adduce an Homogeneous, Analogous, or Opposite case, or
might appeal to Authority.’ Enstasis seems to have been re-
strained to these four topics, because it was desired, as far as
possible, to confine the reasoning to the Questioner, and to place

ovpBaives Téy Noywy rodg piv
GUANeAoyiopsvovg dvekbvra Todg O
pacvoubvovg SueNbvra Nvew.—Soph.
ElL. 18.

Bmrag A dvawpotivreg 7) duaupoivreg
Adwpey.—Ibid.

A ydp dvaipei 7) darpet 6 dmord-
pevog.—Topics, viil. 12. Eporicdc
ovoyilovrar, kai ydp Yeidn Aap-
Bdvovor xai dovA\béyworel elor.—

Phys. Ausc. i. 3. See also the defi-
nition of Adorg.

! ylverar Sid Twog dpobrnrog.—
Soph. EL 1.

2 dualpeorg.

3 Anal. Prior. ii. 28. Rhet. ii. 25.
The same laxity was allowed to the
Questioner in making a direct pro-
position,—Topics, i. 8, and 12.
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the Answerer in a purely defensive attitude. Why a preference
should be given to these particular four is not inconceivable.
Authority was a topic peculiarly Dialectical, as appears from the
definition of a Dialectical proposition: Propositions relating to
Opposites are closely connected, and, mutatis mutandis, may be
considered identical: and Analogy or Induction is one of the
simplest modes of reasoning. An Homogeneous case is either
generic, or specific to the subject of discussion.

Yet there was no reason why the other topics should be abso-
lutely excluded: they were admitted, then; but this mode of
objecting to a premiss was not considered Enstasis, but Anti.
syllogism.! This latter term then is not only applied to a syllo-
gism framed by the Answerer against the conclusion of the
Elenchus, but also to a syllogism directed against a premiss,
when it falls under any topic other than the four that constitute
the Enstasis.

‘What is said of Enstasis in the Prior Analytics only applies
to Enstasis by Rejection, and only to one of the four forms of
this.

In the Rhetoric we have a similar account of Solution,® which
is divided into Enstasis and Antisyllogism:* and we have some
further observations on the mode in which the Sign, Tekmerion,
Induction, and Verisimilitude are enstatized.

Signs can be always enstatized by Distinction, as they are
always inconclusive: the Tekmerion can only be enstatized by
Rejection, as its sequence is unexceptionable. It is not a sufficient
Rejection of Inductive propositions and Verisimilitudes, to ad-
duce singular exceptions; this only shows they are not universal:
but we must also show that they are not general; for generality
is enough for the opponent.

The account that has been given of Pirastike will apply with
but slight modification to Dialectics in general : the former
employs any premisses that the Answerer chooses to grant, be-

1 This appears from the following
passage: €l ody pfiTe dyvremixepeiy
Exav pire tvioracda ob Tibnor, 0ij-
Aov 87 SvoxoAaive.—Topics, viii. 7.

2 fori 8¢ Nbew 7) dyriovA\oytod-
pevoy 7) Evoraow dveyxévra.—Rhet.

ii. 25.
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cause its object is to discover his views and to test their sound-
ness: whereas Dialectics only employs propositions of an
absolute probability,! opinions that are current in the public at
large.

As the object of the Questioner is to obtain premisses or
universals, which, when they are not obvious, must be claimed
inductively; and as the object of the Answerer is to withhold
them, which cannot be done, if they are at all probable, without
specifying his objection, or showing cause why the Induction
should not be admitted ; Dialectical power, which embraces both
of these functions, will consist of two elements;? talent of Pro-
position, and talent of Enstasis; that is, the power of descrying
Identity, or Unity in Plurality, and the power of descrying
Diversity, or Plurality in Unity.? These are the two original
gifts of the scientific faculty,* called, in the language of Kant, the
powers of Generalization and Specification ; and not only do they
constitute the antagonistic powers in all controversy, the one
attempting to construct what the other attempts to destroy, but
their harmonious action is required in all positive philosophy, the
one providing unity and system, the other multiplicity and arti-
culation. -

§6.D. We may now proceed to Dialectics as an organ of
the Inductive sciences. We have already seen that this is one
of the uses of which Aristotle considered it capable.’ Inanother
placef its power of examining hypotheses is pointed out as
making it a useful organ for philosophy, and the habit of En-
stasis is mentioned as a safeguard to the accuracy of the philoso-
pher’s Induction: the Enstasis7 in this case being limited to

! oi tx T@v WWO6kwy ouNNoytoTucol
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phenomena obtained by exact observation of the subject.in-
vestigated. .

The method of investigating first truths employed by Ari-
stotle! is to state the principal pheenomena to be accounted for,
and then examine the hypotheses that had been proposed for
their explanation, and, if none appeared tenable, to advance a
theory of his own. This examination would necessarily assume
a Dialectical form; the method of criticising all hypotheses
would find its highest employment in criticising those offered
for our acceptance as supreme scientific laws. These, according
to the Aristotelian analysis, would assume the form of defini-
tions ; and accordingly, in the following treatise, when we have
arrived at the discussion of Definitions, we shall be referred to
Dialectics as the final criterion of their correctness.?

The point we now stand on is the weak point in the Aristote-
lian Logic, the weakness that rendered the Baconian revolution
necessary before the Physical sciences could be founded on a
solid basis. It is true that the Inductive method cannot resem-
ble the Deductive, but it does not therefore follow that it is
identical with the method of Opinion. This is recognized by
Aristotle himself in the passages quoted above, where the
latter is contrasted with the Physical or Inductive procedure.
If Opinionative Logic includes all modes of reasoning not purely
Demonstrative, then Inductive Logic ought to consist of a
selection from these, rigorously excluding all that admit a
possibility of error. But no such separate theory or selection
seems to have been made by Aristotle, and in his actual inves-
tigation of scientific principles we find no rigid abstinence from
the more precarious lines of argument.

Besides the laxity of his Topics, he was infelicitous in the
objects which he proposed to accomplish by these methods.
His account of a commensurate proposition, where the presence
or absence of the subject involves the presence or absence of the
predicate, cannot but remind us of what Mr. Mill has called the

xelwy dvordoecwy dv v yéver Toiro tion of Conceptions and Colligation

& lorly ik Tob whoag reewpnxivar  of Facts, book ii.; De Ceelo, i. 10;

rdg¢ duagopdc.—De Ceelo, ii. 13. Met. i. 3; Met. iii. 1; De Anima,
! See the Philosophy of the In- i.1 and 2.

ductive Sciences: on the Explica- 2 Post. Anal. ii. 12.
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Methods of Agreement and Difference ; and if, instead of Topics
to establish the various kinds of Predicable, Aristotle had set
himself to ascertain rigorous methods for the determination of
such propositions, he might have approximated much nearer
to the perfection of the modern Logic. Although the ultimate
laws may appear in the form of Definitions, it is a great mis-
take, as Bacon often observes, to proceed too precipitately to the
discovery of these, instead of gradually advancing to them
through laws of increasing generality from the primary laws,
the immediate generalizations of phtenomena. Rules for the
ascertainment of causal connections would have been more
valuable than methods for the establishment of the Predicables:
but though a scientific definition should express the cause of the
object defined, no notice is takem of this in the Dialectical
Topics for the establishment of Definition. A proposition
expressing a Property is commensurate, but if we examine the
Topics for Property, we shall find that they rather relate to the
incidents of verbal controversy, than to the establishment of
scientific laws.

Plenty of writers have declaimed in vague terms against the .
old method of investigating principles, but none has indicated
the. exact points in which it differed from the new. And yet
our knowledge of the latter would be more complete, if we knew
its relation to the one it superseded ; and now that the true
method is so firmly established, there is no reason for exagger-
ating the defects of the old, or danger in acknowledging the
degree, whatever it was, in which it approximated to the truth.

Besides the circumstance already mentioned, the laxity of the
Topics, or methods of arguing from phenomena, and the infeli-
citous choice of the ends proposed to these Topics, another vice
in the old system was the paucity of these original pheenomena,
and the carelessness with which they were collected.

‘We have.a general recognition of the fact that the Physical
sciences must rest on induction, both in the passages already
cited, and in others that might be adduced;t for Aristotle

1 glpficacs ptv, ob cakdg 0, &N\’ rdg wepi Exacrov duwepiac fore ma-
dreporbpug Tav ovpBawdvrev.— padolvar . ... A\npbévrwy ydp ixa-
De Respir. 1. &0 rdg piv dpxds vilg Taw gpawopivey olirwg edpifn-
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stands in about the same relation to his predecessors in which
Bacon stands to himself, and the expressions he uses in criti-
cising their method often reminds us of the language of Bacon.!

Indeed the apparent similarity of Bacon’s method to that
which it proposed to supplant, was one of the greatest obstacles
to its introduction. For it appeared to have already had its
trial, and if theoretically it might contain some minute points of
difference, it was expected that these would vanish in the un-
avoidable shortcomings of practice. Still the prejudice against
Sense created by the enthusiastic declamations of the ancient
Rationalists was perhaps not completely eradicated, and the
mathematical precision with which pheenomena are now mea-
sured, and the method with which they are registered, did not
enter into the Aristotelian conception of Induction: and we
have an example how near the mind may approach to the recog-
nition of a principle, and yet remain in darkness; and how
enormous a difference results from the complete possession of a
great idea, and the half-true state of mind, that has partly given
in its adherence to the truth, and partly remains in compromise
with error.

But astill greater defect than the faultiness of its Observation
was the complete absence from the system of the idea of Ex-
periment. Observation takes cognizance of the phsnomena
which nature presents of her own accord; whereas Experiment
creates others for itself, and has the advantage, where it is ap-
plicable, of selecting the conditions under which it will view the
subject-matter, under which perhaps it is never presented by
nature; and of knowing precisely what these conditions are, as
they proceed from our own arrangement: whereas in Observation
we are often uncertain whether we have noticed all the antece-
dents and concomitants of a given phenomenon. Hence it is
that Aristotle’s success is very different in the sciences that rest
on Observation and those that rest on Experiment. In the Poli-

oav al dorpohoycal dmrodeile . . ..
el ydp pndtv xara Ty ioroplay wa-
paraglein Ta@v dhnbic dmapxévruy
Toi¢ wpdypaoct, &c.— Prior. Anal.
i. 80. :
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Néywy &Oedpnror Ty Smapxdvray
8vrec wpdc bAiya dmBAEYavreg dro-
¢aivovrar pgov, De Gen. et Cor. i.
2, with Bacon’s : Istud respicere pau-
ca et pronunciare secundum pauca
perdidit omnia.
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- tical sciences which rest on Observation, or rather on Experience,

that is, where under any tolerable state of society Nature herself
is sure to supply the sensations requisite for eliciting the ulti-
mate laws and dominant ideas, it would be difficult to find any
writer in later times by whom he has been surpassed or equalled:
-and his Zoological treatises, where Observation rather than Ex-
periment -was required, are spoken of with high praise by modern
naturalists. In Chemistry, on the other hand, of which the
beginning, middle, and end is Experiment, he was completely
unsuccessful; and an error in so elementary a science could not
fail to be widely felt in the other branches of his Philosophy.

He complains of the difficulty of discovering primary laws,
and seems to confess the unfinished state of Inductive Logic.!

So much for his Inductive Method.

The treatises contained in the Organon, though incomplete,
perhaps take us over most of the ground that should be explored
by Logic. One important deficiency is the method of the Meta-
physical sciences: for the evolution of Metaphysical ideas cannot
be inductive, as their objects do not belong to the sensible world.
Aristotle may have acquiesced in the views of Plato, who seems
to hold that the highest ideas of Reason are developed by lower
but analogous perceptions.

Some Logical doctrines might be gathered from the other
works of Aristotle, such as that which Kant calls the Maxim
of Parsimony.® The Organon is by no means all that Aristotle
wrote on the subject of Logic. In the list of his works given by
Diogenes Laertius we find about twenty other Logical treatises:
among them the Methodica, quoted in the Rhetoric, and consist-
ing, according to Laertius, of eight books; which probably con-
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tained a more systematic view of the whole of Logic than any of
those that survive.

We now conclude our sketch of the Organon, which we have
divided into four parts; General Logic, the Logic of Deduction,
the Logic of Induction, and the Logic of Opinion: the third
indeed not sufficiently articulated and disengaged from the
fourth, and hence the necessity of a Novum Organum.
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BOOK 1.
CHAPTER I. °

ON REASONING.

§ 1. All teaching and learning by way of inference proceed
from pre-existent knowledge. Of this we may be satisfied by
examination of instances: it is thus that the Mathematical
sciences and the Arts are acquired ; the Dialectician’s Induction
and Syllogism both appeal to previous knowledge, the one of
the phsenomenon, the other of the law: and the Orator per-
suades by Example and Enthymeme, the one a kind of Induc-
tion, the other of Syllogism.

§ 2. The previous knowledge is twofold : it is a Judgment,
and affirms the existence of an object : or it is a Conception, and
comprehends its nature : orit is a union of both. That one or
the other of two contradictories is necessarily true, must be
affirmed in a Judgment:' the nature of the triangle must be
comprehended in a Conception: and we must both comprehend
the nature of the Unit and affirm its existence: and these ele-
ments of knowledge have not always the same-evidence.

§ 8. When, however, implicit knowledge is rendered ex-
plicit, the universal premiss may be antecedent to the conclu-
sion, while the singular is simultaneous.? If, for instance, the
equality of the interior angles of every triangle to two right
angles is antecedently known, 3as soon as the existence of a
particular triangle in the semicircle is given by observation, (for

!'We have here the three kinds of plicit knowledge. See Prior. Anal.
scientific principle, which we shall ii. 23. and Nic, Eth. vii. 3.
presently find are Axioms, Defini- 3 The same example of immediate
tions, and Hypotheses. perception is adduced, Nic. Ethic.

3 yvwpilew, actual knowledge, is  vi. 8.
opposed to éxew iy yvdow, im-
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singular premisses are objects not of inference, but of observa-
tion,) our knowledge of the conclusion is simultaneous.

§ 4. Before the minor is observed and the syllogism con-
structed, the conclusion is in one point of view known, in
another unknown. Before we know the existence of a subject,
we cannot without qualification be said to know what attribute
it possesses: we may be said to know it implicitly, or in the
universal ; but only with such a limitation. This is the way
we must solve the dilemma in the Meno, by which it is argued
that we can learn nothing, or else only what we already know.1
The other solution (which denies that we know the universal
when ignorant of the particular) is inadmissible. If you pro-
fess to know a universal, for instance, that all Twos are even,
they refute you by producing a Two whose existence was un-
known to you, and whose evenness consequently, they argue,
you cannot have known ; maintaining, that you knew, not that
all Twos were even, but that every Two, whose existence was
known to you, was even. This is inadmissible; for your know-
ledge was derived from demonstration; and demonstration
makes no reserve of the kind, but pronounces upon all triangles
and numbers without exception. The true solution then is,
that you knew in one sense what you were ignorant of in ano-
ther. It is not inconceivable that we should learn what we
already know in a different point of view: but it would be,
that we should know and not know one and the same thing in
one and the same point of view.

1 See Meno, § 14. It was argued
that inquiry is useless, and that
nothing can be learnt: for what is
known is not an object of inquiry ;
and what is unknown it is useless to
search for, as it could not be recog-
nized even if found : and to say that
the same thing might be both known
and unknown, seemed to violate the

Axiom which asserts that no sub-
Ject is capable of contradictory pre-
dicates.

In modern times, the fact that we
have an implicit knowledge of the
conclusion when we know the pre-
misses, has brought on the syllogism

the charge of petitio principii.
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CHAPTER IIL

SCIENTIFIC PRINCIPLES.

§ 1. Absolute science, as distinct from the Bophist's! acci-
dental science, is, according to the common conception, Know-
~ ledge of the necessity and the reason of a law. Science must
be this: for both the real and the fancied possessors of absolute
science ascribe to it the investigation of necessary laws. We
may afterwards see if there is any other kind. It is certain there
is such a thing as demonstrative knowledge: demonstration
means scientific proof: and the possession of scientific proof is
science.

Assume this definition, and the premisses of demonstrative
science must be true, elementary, immediate, clearer than the
conclusion, antecedent, and causal; and then the principles will
be appropriate to the conclusion. Proof may exist without these
conditions, but not science nor demonstration.

§ 2. The premisses must be true. Science cannot be false:
we cannot know that the diameter is commensurate.

§ 8. They must be elementary, and indemonstrable; else
they will need demonstration: for the demonstrable is only es-
sentially known by demonstration.

§ 4. They must be causal of the conclusion, clearer, and
antecedent: causal, because to know the cause is the very es-
sence of science: antecedent, both as causal and as foreknown:
foreknown, not only as conceptions, but also as propositions.2

Priority and pre-evidence are of two kinds. What is naturally
prior and clearer is not prior and clearer to man: the objects
which are farther from sense are absolutely prior and clearer:
those which are nearer to sense are prior and clearer to man.

! The predicate of a scientific pro- scientific, is Sophistical.
position is Essential : the predicate 2 That is, the principles of Science
of a dialectical proposition is Acci- must include Hypotheses, or Postu-
dental : a proof founded on dialecti- lates, as well as Definitions.
cal propositions and professing to be i
G
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The latter are particulars, the former universals, so that they
are opposites to one another.

§ 5. They will be elementary because they are the appro-
priate principles: for Element and Principle are synonymous. A
demonstrative principle is an immediate or proximate proposi-
tion. A proposition is either of two enunciations, and has a
single subject and predicate : if dialectical, it offers an alternative:
if demonstrative, it determines which is true. Enunciation is
either of two contradictories. Contradiction is opposition which
excludes an intermediate: the side which conjoins subject and
predicate is affirmative; that which disjoins them is negative.

§ 6. Immediate syllogistic principles are either Theses;' that
is, are indemonstrable, but not the necessary antecedents of all
inference: or Axioms; that is, are indispensable for any progress
in knowledge. Such principles as the latter there are, and this
is the name we generally give to them.

A Thesis may be one side of an enunciation, and assert the
existence or non-existence of a subject; and is then called an
Hypothesis: or it makes no assertion, and is called a Definition.

The arithmetician, when he defines the Unit as an indivisible
quantity, makes a Thesis, but not an Hypothesis: for to unfold
the essence of a subject is not the same as to affirm its existence.

§ 7. Belief and knowledge of the law being grounded on de-
monstration, and this standing in the strength of elementary
laws, some or all of the elementary laws must be not only fore-
known, but with a higher knowledge than the conclusion: the
cause which imparts a predicate to a subject always possessing
that predicate in a more eminent degree: as the primary object
of affection is dearer than another object which is loved for its
sake. The primal laws, the origin of our knowledge and belief,
must be the object of higher knowledge and belief than the deri-
vative laws of which they are the vouchers. Now a truth cannot
be believed more than other truths which are known, unless
itself the object of knowledge: the grounds of demonstration are
therefore the objects of knowledge, as some or all of them must

! The Theses correspond to the or Topics of Rhetoric and Dialectics.
specific principles of Rhetoric, and For an account of the Axioms and
to the Organa of Dialectics : the Hypotheses, see Appendix A and B.
Axioms correspond to the Maxims .
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be grasped with a firmer faith than the demonstrated law. And
knowledge and faith in the primary truths must not only be
greater than that in the conclusion, but also than that in any of
the opposite principles, from whence the antagonistic errors might
be educed. For perfect science must be impregnable.

CHAPTER III

THE FIRST TRUTHS ARE KNOWABLE, BUT NOT
, DEMONSTRABLE.

- ———

§ 1. From the necessity of knowing the primary laws, some
have maintained ‘that science is impossible; others, that science
is possible and all laws demonstrable : neither of which doctrines
is necessary or true.

The impossibility of science is maintained by a dilemma:
Either there is no limit to the regression, no primary law; and
then, as we cannot traverse an illimitable series of antecedent
laws, there can be no science: or, if there is a limit to the re-
gression, as demonstration is the only source of science, the
primary indemonstrable laws must be unknown, and the conclu-
sion merely hypothetical, not categorical and scientific.

The others, though they hold, with these, that demonstration
is the only source of science, contend that all laws are demon-
strable by a reciprocal and circulating evidence.

‘We maintain that demonstration is not the sole source of

i science; that the science of immediate truths is not demonstra-
! tive. If we demonstrate by prior and more elementary laws,
! the immediate laws, where regression ceases, must be indemon-

; strable.l Further, we assert that, besides science, man possesses

: ' 8  faculty that begins science, the faculty of Ideas.

§ 2. Absolute demonstration cannot be circular, for these
reasons. Firstly, the ground of demonstration is prior and
more evident than the conclusion; and one and the same law
cannot be both prior and more evident, and posterior and less
evident. It may possess the one character absolutely, and the

! This question is resumed chap. xix—xxii.
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other relatively to man: and it is its relative character which
determines its position in Induction. But our definition of
absolute science need not be enlarged; for that which is
merely prior to man cannot be the ground of absolute demon-
stration.! Secondly, circular demonstration only proves that a
theorem is true, if it is true: in which manuner any theorem may
be established. Assume three terms (for it is immaterial
how many or few terms compose the circle). In regular proof,
when theorem A establishes theorem B, and this again theorem
C, we have theorem A in warrant for theorem C. In circular
proof, A recurs instead of C; so that theorem A is warrant for
theorem A. Any theorem may be thus warranted. Thirdly,
even this proof is impossible except for reciprocals, such as pro-
perties. One term or premiss gives no conclusion: two pre-
misses make an elementary syllogism. We showed, when
speaking of syllogism, that if the terms A, B, C, reciprocate, all
their possible conjunctions are capable of circular proof in the
first figure : and we also showed that it could not-be constructed
in the other figures. Only propositions that are simply con-
vertible are capable of circular praof; and as these are rare, it
is an idle and untenable assertion that demonstration is circular,
and all truths demonstrable.2

CHAPTER 1V.
UNIVERSAL, ESSENTIAL, COMMENSURATE.

§ 1. The conclusions of absolute science are necessary: the
premisses of demonstration therefore are necessary. In order
to examine their character, let us define Universal, Essential and
Commensurate.

§ 2. An attribute is universal that is possessed by a class,
without exception of individuals or of times. Animal is a uni-
versal predicate of Man: and wheresoever and whensoever we
can predicate Man, we can also predicate Animal. Point is a

! Knowledge is not Science till it * See, however, book ii. 11.
has reached the deductive state.
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universal attribute of Line. For we assail a universal propositien
by adducing an individual of which, or a time when, the predi-
cate is not true,

§ 3. An attribute is essential that enters into the concep-
tion ofthe subject:? as Line entersinto the conception of Triangle,
and Point into the conception of Line. It helps to compose the
essence of the subject, and it is found in its definition.

Or, it is an attribute in whose definition the subject is con-
tained.2 Straight and Curved are attributes of Line; and even
and odd, prime and compound, square and scalene, of number:
and we cannot define them without mentioning the subjects they
attach to, line and number. Those predicates which satisfy
neither of these conditions are accidental : as White and Musical
with reference to Animal. )

In another sense, that is essential which is not aseribed
to any subject as an attribute: as Substance, which requires
nothing else as substratum of its existence. What is thus
ascribed is accidental. White and Walking are ascribed to a
subject that is white and walks. In another sense, a concomi-
tant that is caused by an antecedent is essential. Death is an
essential concomitant of Beheading. But it is accidental that
it lightens while you walk.

In the essential propositions of absolute science, the sub-
ject is either contained in the definition of the predicate, or
contains the predicate in its own definition; the essence of the
terms is the cause of their conjunction : and their conjunction is
necessary. The subject necessarily possesses a determinate pre-
dicate, or at least the alternative of two contraries. Line must
be either Straight or Curved; Number must be either Odd or
Even. Contrariety is the privation or contradiction of a quality,
in a subject of the same kind as another which possesses the
quality. That which is not odd, and belongs to number,
the class to which oddness attaches, is even. Therefore, as

! From the force of the preposi- xe kar' oboiav ral kard ro eldog,
tion, ka6’ adrd includes the notion ch. xxxiii. ¢ ydp xad’ adrd dwdpye
of Causation. A predicate is essen- 7¢ roUro adrd avry alirwoy, ch. xxiv.
tial when the subject itself (adrd), 2 Met. vii. 5; Phys. Ausec. i. 3;
or its egsence, is the cause of its con- oY Vwdpxe dv T Aoy rTovro ¢
nection with the predicate: wdp- ovpBéBnke. Also Post. Anal. i. 22,
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one or the other of two contradictories must be true, one or the
other of such essential predicates must be true.!

§ 4. A fcommensurate attribute is universal and essential, and
belongs to the subject as it is what it is, and is therefore neces-
sary. The term, Essential, is equivalent to the term, As it is
what it is. A line Essentially, and As it is what it is, contains
a point, and is straight. A triangle Essentially, and As it is
what it is, contains angles equal to two right angles.

An attribute is commensurate to the primary or highest
genus of which it is universally predicated. The attribute of
containing angles equal in sum to two right angles is predicable
of Figure, but not universally. It is predicable of Isosceles tri-
angle, universally but not primarily. It is universally, and pri-
marily predicated of Triangle. Where it is both universally and
primarily predicable, it is commensurate. Of Triangle it is de-
monstrated primarily, commensurately, and essentially. To
Isosceles triangle it is not commensurate nor essential.

CHAPTER V.

COMMENSURATE,

§ 1. It often happens that a conclusion is not primary and
commensurate, when it seems to be. When there is no genus
of the individual or individuals ; or when there is a genus, but a
nameless one, and the individuals differ in species; or when the
predicate has been proved of a species; we are liable to this
mistake. The conclusion, though not primary and commensu-
rate, is universal. If not primary and commensurate, the de-
monstration is not essential. Perpendiculars to the same line
are parallel; but this is not an essential proposition; for not

! This principle is the Axiom. used as synonyms : and even in the

2 xafé\ov is generally translated present his practice is not uniferm,
Universal, but it was necessary to so that sometimes it is uncertain
use another word, in order to distin- how xafélov should be translated.
guish it from xard mavrée. In In book ii. 14 the definition is ex-
Aristotle’s other works they are pressly abandoned.
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only perpendiculars, but all lines that meet another at equal
angles, are parallel. Were the isosceles the only triangle, the
property of containing angles equal to two right angles would
seem essentially connected with isoscelism. The permutation
of proportionals, numbers, lines, solids, times, is not essentially
connected with number, time, dimension, but can be demon-
strated at once of the commensurate genus. It was formerly
" proved in detail. They differ in species, and there was no
name for their genus. When you prove in detail of each
species of triangle, equilateral, scalene, isosceles, the equality of
their interior angles to two right angles, you may exhaust the
possible cases, but your predicate is not essential and com-
mensurate, and you have only a sophistical science. Your Uni-
versal, though numerical, is not Essential.!

§ 2. What is the criterion of a scientific and commensurate
conclusion? If Triangle is essential to the predicate, and the
essence of Isosceles is the same as the essence of Triangle, the
conjunction of Isosceles and the predicate is Scientific. What
subject is essential, primary, and commensurate ? The primary
or lowest genus, that cannot be eliminated without the destruc-
tion of the predicate.2 The interior angles of a brazen isosceles
triangle are equal to two right angles. Brazenness and Isoscel-
ism may be eliminated, but not Figure. But lower genera than
Figure are also ineliminable. If Triangle is the primary or lowest
ineliminable genus, it is essential and commensurate.

} Essential propositions are found-  their difference of view on this sub-

ed on definitions (see chap. iv), and
the object of definition is the ¢ldog.
See also chap. xxxiii, vwokierar
Iwdpxew xar’ oboiay kal xkard 7o
&ldoc. The knowledge, then, of the
€ldog is necessary for science, accord-
ing to Aristotle as well as Plato;

ject affects their Metaphysics, not
their Logic.

2 Commensurate propositions
should be the objects proposed for
discovery by the methods of Induc-
tion. See Mr. Mill’s System of
Logic, book ii.
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CHAPTER VI

SCIENTIFIC PRINCIPLES NECESSARY, THEREFORE
ESSENTIAL.

§ 1. Scientific conclusions are necessary, and are therefore
educed from similar premisses. This condition is not satisfied
by accidental attributes, but is by essential : for here the predi-
cate enters into the definition of the subject; or the subject
enters into the definition of the predicate, and must exhibit
one of two contraries. The premisses of demonstration are
therefore essential.

§ 2. Or we might have proved the necessity of demonstrative
premisses by assuming the necessity of the demonstrative con-
clusion. And if the premisses are necessary, not merely true,
the proof is demonstrative. 'We imply the necessity of demon-
strative premisses, when we assail a supposed demonstration by,
urging that there is no necessity in the conclusion, or none
evinced by the proof. It is therefore a great mistake to suppose
that our prineiples are rightly selected, if only probable and
true: as the Sophists assume, that to know is the possession
of knowledge.? A principle requires more than probability and
truth ; some truths are inappropriate. A principle is the ele-
mentary law appropriate to a particular subject-matter.

Another consideration will prove the necessity of the pre-
misses. You have no science of the demonstrable till you can
explain its reason. If the major term is a necessary predicate
of the minor, and the middle term of your demonstration is not
necessary, you cannot explain the reason. If your middle term
is not necessary, it cannot explain the necessity of the conclusion.

Again, if at present you have no knowledge of a truth,
which remains unaltered, while you remember your former rea-
son ; you had no knowledge before.2 If your middle term is not
necessary, it may cease to be predicable: then, remembering
your former reason, you will not know the truth, which remains
unaltered. If the middle has not actually ceased, but may pos-

! See Plato, Euthydemus, § 16.
2 This argument is taken from the Thesetetus, § 55.
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sibly cease, such a situation is possible, and such possibility is
inconsistent with science.

A conclusion may be necessary, though the middle by which
we prove it is contingent; just as it may be true, though the
premisses by which we establish it are false. But if the middle
is necessary, the conclusion must be necessary; as it must be
true, if the premisses are true. A is a necessary predicate of
G, if A is necessary to B, and B to C. If the conclusion is con-
tingent, the middle cannot be necessary. Let A be a contingent
predicate of C. If A were necessary to B, and B to C, A would
be necessary to C: which is contrary to hypothesis. In de-
monstrative science the conclusion is a necessary law; and if
your middle term is not necessary, you will not know the rea.

“ son of the necessity, nor even the necessity, of the law. Should
you indeed mistake contingent premisses for necessary, you will
believe without knowledge the necessity of the conclusion:
without this mistake, you cannot even believe in the necessity
of the law, neither knowing the fact from mediate, nor the rea-
son from immediate premisses.

§ 8. Unessential attributes are not objects of demonstrative
science: they cannot be necessarily concluded. It may be
asked of what use they are as premisses in Dialectics, if they do
not necessitate the conclusion. Do we not first make some
irrelevant remarks, and then assert the conclusion, when we
argue from contingent premisses? To which we answer, that
they are not propounded as grounds of a categorically necessary
conclusion ; but because, if they are conceded, by a hypothetical
necessity the conclusion is conceded ; and if they are true, by a
hypothetical necessity the conclusion is true.

§ 4. Essential attributes, then, are necessary to their peculiar
subject-matter, and form the conclusion and premisses of scien-
tific demonstration. Accidents, not being necessary, and even if
universal, not essential, do not teach the reason of a law. This
happens in proof by signs. The conjunction may be essential,
but you do not know it as such, nor do you know its reason.
You know the reason when you know the cause ; and when the
conjunction of the terms of your syllogism, major and middle,
middle and minor, is caused by their own essence. .

H
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CHAPTER VIL

SCIENTIFIC PRINCIPLES ARE APPROPRIATE AND
INTRANSFERABLE.

§ 1. One science cannot employ proofs borrowed from
another.! Geometrical truth cannot be proved by Arithmetic.
For demonstration is analyzable into three elements ;2 the
demonstrated major, an attribute essential to a particular mat-
ter ; the axioms, or syllogistic canons ; and the subject-genus,
whose properties and essential attributes are proved. Of these
the axioms, or syllogizing powers, are common to all sciences.
But if the subject-genus of Geometry is different from the sub-
ject genus of Arithmetic, Geometrical attributes cannot be

proved by Arithmetical demonstration.

} ¢ But, in order that we may
make any real advance in the
discovery of truth, our ideas must
not only be clear; they must also
be appropriate. Each science has
for its basis a different class of
ideas; and the steps which consti-
tute the progress of one science can
never be made by employing the
ideas of another kind of science.
No genuine advance could ever be
obtained in Mechanics by applying
to the subject the ideas of space and
time merely ; no advance in Che-
mistry by the use of mere Mechani-
cal conceptions ; no discovery in
Physiology by referring facts to
mere Chemical and Mechanical
principles. Mechanics must involve
the conception of Force; Chemistry
the conception of Elementary Com-

Such transference

position ; Physiology the concep-
tion of Vital Powers. Each science
must advance by means of its appro-
priate conceptions. Each has its own
fleld, which extends as far as its
principles can be applied.””—Philo-
sophy of the Inductive Sciences,
book ii. 2.

3 &l 8t dmwodexcruc) wepl abray
tar, Senoer 7o yévog elvar Droxeips-
vov, kal Té ptv wdbn ra 8¢ dEubpara
abrdy dvdycn ydp ix rwwy eva
xai wepl 7o kai rivwy Ty dwédekuw.
Met. iil. 2. eimep wdoa drwodewrucy)
mwepl ¢ Vmwoxelpevoy Oswpel rd xab’
avrd oupPeBnxéra ix rav rowdy
Sokdy: mepl odw 1O adrd yévog Td
ovpfBeBnréra xab adrd ric abdric
tore Oewpijoas dx rdv abrav dokdy .
—Ibid. See Post. Anal. ii. 12.
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would be possible, as will be shown, if Number were the genus
of Magnitude ; for Arithmetical and all scientific demonstration
always expresses its peculiar subject ; and unless the subject is
wholly or partly the same, the demonstration is intransferable
and incommunicable to any other genus:?! for if the middle and
major are not homogeneous to the minor, they are accidental
attributes and unessential.

§ 2. Geometry, therefore, will not demonstrate that Con-
traries are simultaneously known ; nor that the product of two
cube numbers is a cube: nor will any science establish a
theorem for another, unless they stand in the relation of genus
and species, as Geometry and Optics, Arithmetic and Harmonics,
Geometry will not even investigate all attributes of Lines; not
those which are unessential, and do not derive from her pecu-
liar and appropriate principles. It will not discuss whether the
straight line is the line of beauty, or whether it is contrary to
the circular; these attributes not attaching to their particular
genus, but to something it holds in common with other genera.

CHAPTER VIIL:

SCIENTIFIC PRINCIPLES ARE ETERNAL.

. § 1. If the premisses of absolute demonstration and science
are commensurate, the conclusion must be eternal. Transient

! A dialectical proposition or proof
differs from a scientific in being ap-
plicable to several subject-matters.
The terms used by Aristotle to ex-
press this character are: peraSai-
vew (obx Eoriv 3 E\\ov yévoug pe-
rafdyvra Seifar.—Chap, vii, e pé-
Ae ) anodalig peraBaivery.—Ibid.)
peragbpay (Sud 1O perapepbuevor
Exaorov pi) opoiwg elvar SijAov.—
Soph. Elench. 82. wpd¢ moAlodg
Zore pereveyceiv—~Ibid. 11.) igap-
porrew (n° A\\wy dpappbrrovow ol
Adyor ot guyyeviv.—Post. Anal. i.
9. ol ydp &v ipnpporrey v dwbde-

&ic kal in’ @A\No yévoc.—Ibid. Erepas
7§ yéveo al dpyai xai obd’ papuér-
rovoar.—Chap. xxxii.) dpuérrey.—
(Soph. Elench. 11. Also ibid. 20,
where it is applied to Solution. r&y
ydp mwapd rabrdv Nywv 19 abry
Ao aliry 8 ody dpuboe il wdy-
Tag. SwaBaivew (ob ydp fy & d\\ov
révoug el &ANo ybvoe dwafBijvar Td
dewcvipeva.—Post. Anal. i. 28.)

? This chapter appears misplaced 3
a8 it interrupts the comnexion be-
tween chapters vii. and ix. Itmight
come before chapter vii.
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and perishable attributes, therefore, being temporary and in-
commensurate, are objects of accidental, not absolute science
and demonstration. If you prove their actual existence, your
minor premiss must be perishable and incommensurate, because
the conclusion is perishable and incommensurate. The perish-
able, if indemonstrable, is also indefinable ;! definition being
either the premiss of demonstration, or the conclusion, or the
whole demonstration dislocated. In investigating temporary
predicates, like the moon’s eclipse, your conclusion must be
particular in order to be temporary: if it were universal, it
would be eternal.

CHAPTER IX.

THERE IS NO UNIVERSAL SCIENCE.

§ 1. If demonstrated predicates are essential, and the pre-.
misses of demonstration peculiar to the subject, science is
something more than proof by true and indemonstrable and
immediate propositions. For such a proof, like Bryso’s
squaring of the circle, may conclude by a cause that is not
peculiar to the subject, but attributable to other genera, and be
transferable to a heterogeneous matter. If the essence of the
subject and not an accident is the cause of your knowledge, the
demonstration is not transferable to another genus. Our know-
ledge of a predicate is merely accidental, unless we attribute it
to its essential subject, evolving it from the elements of its sub-
ject’s essence ; as we know the attribute of containing angles
equal to two right angles from the elements of the essence of
that subject to which it is essential. That subject must again
‘be the essential predicate of an antecedent subject, and the
middle term and extremes are therefore always homogeneous.

§ 2. We know indeed Harmonic laws by Arithmetical proof,
and this knowledge is legitimate: for though the laws are
stated by an inferior and separate science, the subject-matter
being heterogeneous; the proof is given by the higher science,
with whose subject the predicate is essentially connected. Even

! Bee book ii. chap. 9.
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in this case it appears that there is no absolute demonstration
except from appropriate principles: the appropriate principles
of Harmonic theorem being generic and Arithmetical.

§ 3. The peculiar principles of each particular genus are in-
demonstrable:! else the principles of such demonstration would
be universal, and we should have one sole and universal science.
For if science is more perfect the more primary the causes from
which it deduces, a science deducing from uncaused and abso-
lutely antecedent causes would alone be perfect and absolute.
But demonstration is not transferable, except between genera
related like those of Harmonics and Arithmetic, and those of

Optics or Mechanics and Geometry.
To discriminate absolute science from unscientific belief is not
easy: for it is not easy to determine what knowledge is based

on the principles appropriate to the subject-matter.

Deduction

from true and elementary propositions passes for science: but
besides this, the principles and conclusions ought to be homoge-

neous.?

! This, and in general the doctrine
of Appropriate principles, seems di-
rected against Plato, who apparently
held that the principles of the par-
ticular sciences might be obtained
by deduction from the principles of
the primary science. See ch. xxxii.

2 We have here, apparently, the
ground on which Aristotle differed
from Plato as to the relation of
Ethics (¢pévnoig) to Metaphysics or
Natural Theology (sogia). The Su-
preme Good contemplated by the
one is heterogeneous to the Supreme
Good contemplated by the other.
That contemplated by Metaphysics
is a substance (év 7 i dorvv "Ayaldy

é Oeée, Nic. Eth. i, 6.), and self-
existent (xwptoréy ibid.), eternal and
unchangeable (&xivyrov), and the
absolute Best (rd "Apioroy v 7§
¢toer wdoy, Met. 1. 2.): whereas
the subject of Ethics, Virtue or Hap-
piness, is an attribute (dxwptorov)
producible (wpaxrdv i. e. kiwnrdv),
and merely the relative Best (7o
ray wpaxr@y dperov). As they
are thus heterogeneous, it is impos-
sible to pass by scientific deduction
from the nature of the one to the
nature of the other. Ethics there-
fore cannot be, as Plato considered
(de Repub. 6.), a deduction from
Theology.
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CHAPTER X.
HYPOTHESES.

§ 1. First principles are indemonstrable propositions. They
are either the definition of the elementary, its combinations
and attributes, as Unity, Triangle, Curve; or the affirmation of
the existence of the elementary, as unity and magnitude. The
existence of the compound and of the predicates must be esta-
blished in the conclusions.

§ 2. Of demonstrative principles some are peculiar to each
separate science ; as the definitions of Line and Curve to Geome-
try : others in an analogous, not an identical, form are common
to all sciences: as the principle, that if equals be taken from
equals, the remainders are equal. A particularized statement is
as useful as the most universal formula to a particular science.
‘We only want the specific form that refers to our own genus.
The Geometrical form of the axiom will suffice the geometrician,
the Arithmetical form the arithmetician.

§ 3. Among the peculiar principles science assumes, are
the existence and definition of the subject whose essential laws
she has to trace. Arithmetic assumes the existence and defini-
tion of Unity; Geometry of points and lines. They further
assume the definition of the essential attributes—Arithmetic of
odd and even, square and cube; Geometry of angular, inclined,
incommensurate. The existence of the attributes is demon-
strated by the axioms and former conclusions.

§ 4. The same is true in Astronomy. For in all demonstrative
science there are three elements : the Subject, whose existence is
assumed, and whose essential laws are developed ; the Axioms,
which belong alike to every science; and the Attributes, of
which we assume the definition, and demonstrate the existence.
‘When any one of these is obvious, it will be neglected : if the
existence of the subject is obvious, an Hypothesis is not needed.
It is not equally necessary in Arithmetic and Chemistry. If the
definition of a predicate is obvious, it may be omitted. The
meaning in the axiom of subtracting equals from equals is too
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plain for definition. But really there are always three elements;
the subject, the attribute, and the proving canon.

§ 5. The Axiom, being a necessary truth and necessarily be-
lieved, is distinct from Hypothesis and from Petition or Postu-
late.! I say necessarily believed, though some have attacked
the axiom; for demonstration and syllogism depend on the men-
tal, not the spoken proposition. You may always assail the
expression, but not the thought.?

§ 6. What is capable of proof, but assumed without proof, if
believed by the learner, is, relatively to the learner, though not
absolutely, an Hypothesis ; if the learner has no belief or a
disbelief, it is a Petition : and this is the difference. Petition is
an assumption opposed to the belief of the learner: or, still
wider, a demonstrable proposition assumed without demon-

stration.

§ 7. Definition is distinct from Hypothesis, for it affirms no

existence.

Tt (rd dBiwpa) dpxn) dyuméOerog
v ydp dvaykaiov Ixew Tov drwovy
Evvibyra Ty Syrwy roiiro obx vwé-
@eorc.—Met. iv. 3. From the in-
ferior evidence of the existential pro-
position some have said that all de-
monstrative science is hypothetical ;
this is not Aristotle’s view, as he in-
cludes the hypothesis, or categorical
element, among the first principles
of Demonstration.

. 2 odx Eors ydp dvaykaiov, drig
Aéye ravra xai vmolapPdvew.—
Met. iv. 3. Edpuridedy 7 ovu-
Bhoerar % piv ydp yAdrra dvé-
Neykroc npiv Eoras, 1 8¢ ¢piv odx
dvéleycrog.—Thewmtetus, § 20. It
was an artifice of the Sceptics to
profess not to see the evidence of
the Axiom ; then, if a proof of any
proposition was adduced, they said,
Before we can accept this proof, we
must have a criterion of its legiti-
macy ; and before we accepta crite-

Definition needs only be understood, and this is not

rion, we must have a proof of its
authority ; and the legitimacy of
this prior proof must be guaranteed
by a prior criterion ; and so on ad
infinitum, (Sextus Empiricus.) As,
however, the perception of the Axiom
constitutes the reasoning faculty, not
to see its evidence would be not to
have the faculty of reasoning. Ari-
stotle calls the Sceptics stocks, (8uoe-
o¢ ydp ¢vry 6 Towovrog.—Met. iv. 3.)
the Stoics called them stones, (dmo-
ANibwoig ydp dore ToU vonricod Brav
Ti¢ mapareraypivoc § pn dmwebeay
roic tvapysor.—Arrian, i. 5.) if they
could not see the force of the Axiom.
It is & mistake to attempt to demon~
strate the principle of demonstra-
tion. d¥wiet 8t kai rovro dwodeucy-
var Twic 8 dradevoiar fore ydp
dradevoia 70 pi) ywdorew, rivwy
Ot Ynreiy dwédalw, xal tivwy ob
Oci.—Met. iv. 4.
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Hypothesis, unless sensation is Hypothesis; for Hypothesis is
a premiss whose existence produces a conclusion. The geo-
meter is not guilty of a false Hypothesis, as some say, when he
calls a line straight, or a foot in length, that is not straight nor
a foot in length. Not the straightness nor length of this line,
but that which it represents, is the ground of his conclusion.

Petition and Hypothesis are either universal or particular;
Definition is neither.

CHAPTER XI.
SYLLOGISM DEPENDS ON THE AXIOM OF CONTRADICTION.

§ 1. The existence of Ideas, or unities separable from many,
is not indispensable to demonstration ; which only requires the
existence of classes, or unities predicable of many. Unless one
and the same thing is predicable univocally of many, there
could be no demonstration, for there could be no commensurate
middle.

§ 2. That of two contradictory predicates one must be false,
is never expressed in demonstration, but implied in all direct
proof.!  'When we syllogize, we assume that the Major is truly
affirmed of the Middle, and not truly denied, without caring
whether the Middle can be truly denied of the Major. And so
with respect to the Middle and Minor. For if we assume that
all Man is Animal, and not not-animal; it will be true that
Callias is Animal, and not not-animal ; even though not-Callias
be also Man, and not-man be also Animal. For the conclusion
is not impaired though the Major be incommensurate to the
Middle, and the Middle incommensurate to the Minor,

§ 8. The principle that one or the other of two contradicto-
ries must be true, is assumed in indirect proof; not in its com-

! The principle of syllogism, the
‘dictum de omni et nullo, is not em-
ployed as a premiss : if, however,
the conclusiveness of an argument is
challenged, the principle may be
expressod and compared with the

argnment proposed. See Post. Anal.
ii. 6. 008 lv gvM\oyiopg NapBdve-
rar i dore 7O ovAAeloyiobar &AAd
wpdc TOv dugioBnroivra e cule-
Aéyworac §) p) rovro, dwavrav Oe,
8re roviro ydp v ovAhoyioude.

I
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mensurate form, but so far as it is applicable to a particular
matter.

§ 4. The common principles express neither the subject nor
the attribute, but are the canons of demonstration ; and are the
common property of the particular sciences, of Dialectics, and
of (Metaphysics,! or) whatever science it is which makes a
commensurate investigation of these propositions; Of two con-
tradictories one or the other must be true ; Equals, from which
equals are subtracted, have equal remainders; and the like.
Dialectics has no peculiar and definite premisses, nor a single
subject-matter, or it would not accept the opponent’s proposi-
tions.2 You cannot be indifferent to the concessions, if you
wish to demonstrate: for, when treating of syllogism, we
showed that opposite premisses will not furnish the same con-
clusion.

CHAPTER XII

PECULIARITIES OF SCIENCE.

§ 1. A syllogistic question is the proposition of a necessary
alternative, and as propositions are peculiar to each science, a
question may be inappropriate to a given science. A geome-
trician or physiologist may be asked an ungeometrical or un-
physiological question. Only the premiss of a Geometrical con-
clusion, or of a conclusion, like an Optical theorem, that is
drawn from Geometrical premisses, is Geometrical : and such a
question the geometrician is bound to solve by the principles

! Metaphysics is not mentioned in
the text, but the investigation of the
Axioms is assigned to this science,
Met. iv. 3; also Met. xi. 4. imel &8¢
6 pabnparicds xpijrar Toig KOWOIQ
lwg, kal Tdg TovTwy dpxds &v €n
Oewpijoar Tijc wpdTag Phogopiagc.

3 From this and the following
chapter it appears that Dialectics
has no definite subject-matter: (%
3t duakexrucn) odx Eoriy wpiopévwy Ti-

vav 0b¢ yévoug évég Tivog, chap. X1.)

That it has no appropriate prin-
ciples: (fpdrnua imworpuovicdy
Gy 6 xa® éxdorny olxeiog yiveras
ovAAoyopde, chap. X11.)

That it is not confined to defini-
tions, but employs accidental pre-
misses: (oddy ovpPefnxdc AapPBd-
vovos 7d pabipara, d\Aa rai roiTe
duapipovor Ty by roig duahdyo,
dA\’ dpiopotg.—Ibid.)



&8 PECULIARITIES OF SCIENCE.

and conclusions of Geometry. As geometrician, he is not
bound to answer an opponent who questions the principles of
Geometry.! The professor of a particular science is not bound
to answer all questions indiscriminately, but only those which
fall within the province of his science. In controversy with a
geometer only conclusions from Geometrical premisses are legi-
timate; or,if they refute him, they only refute him accidentally,
and not as a geometrician. A Geometrical controversy should
be conducted before a tribunal of geometers ; else an ungeome-
trical argument will pass without detection: and so in other
sciences.

§ 2. If some problems are ungeometrical and do not belong
to the geometer, what ignorance is Geometrical, and when does
it affect the pretensions of the geometer? and, in general, what
kind of ignorance affects our pretensions to any particular sci-
ence? Is that syllogism which is constructed of premisses
contradictory to the true, the 2Geometrical paralogism, ungeo-
metrical? or rather, the syllogism belonging to an extraneous
science—for instance, Music? The answer to this is, that un-
geometrical, like unrhythmical, is equivocal ; implying either the
absence or the badness of Geometrical character. To suppose
that parallel lines can meet, is in the first sense Geometrical, in
the other ungeometrical. Ignorance founded on principles un-
geometrical in the latter sense is inconsistent with pretensions
to Geometrical science.

§ 3. In Mathematics, logical fallacies are not so practicable as
elsewhere. Two terms, the minor and middle, ought to be dis-
tributed ; the major may be undistributed. In Mathematics the
fulfilment of these conditions is more obvious than in naked ar-
gument, as the diagrams submit them to ocular perception.
Is every circle a figure? Is a poem a circle? The diagram be-
trays the equivoeation.

The subject of discussion must not itself be brought as

1 7 yewpitpy odx Ert Noyog dori
wpdg TO¥ dvehdvra Tdac dpxdc, dAN
firou irépag dmeriune f) Tacdy xor-
vijc.—Phys. Ause. i. 2. dwopoed
rig &v wolag doriv imoripng v6 Sia-
mopijoar wepi Tii¢ TGV pabpparedy

UAne . . . . Nelmerar roivuy Ty wpo-
xepivny pkocopiay wepl adray iy
axéiyuw woeioBa.—Met, ii. 1.

?i. e. the Pseudographema.— See
Soph. Elench. 11.
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enstasis against an inductive proposition: for as a proposition
must be general, or it would not be commensurate, so must an
enstasis be.! For every enstasis is a proposition: every enstasis
may become a premiss in dialectical or demonstrative syllogism.

An argument is illogical when the middle is the predicate of
both terms it is intended to connect: as Czneus argues, that
fire increases in a geometrical proportion, because both fire and
this proportion augment with great rapidity. The conclusion
would follow, if fire developed in the most rapidly augmenting
proportion, and such proportion were geometrical.

§ 4. Sometimes the premisses, though inconclusive in their
original form, may be remodelled so as to furnish a legitimate
conclusion. If true conclusions never resulted from false pre-
misses, they would be reciprocally demonstrable, and it would
be easy to analyze a theorem into its principles. This recipro-
cation is more common in Science than in Dialectics, for the pre-
misses of the former are never accidents, but definitions.

§ 5. The demonstrative chain grows by apposition of terms,
not by interposition. For instance: A is predicated of B, and
B of C, and C of D, ad infinstum.2 Or it takes two directions :
if, for example, A is predicated of B and D, and these are re-
spectively predicated of C and E: A representing number finite
or infinite : B finite odd number: D finite even number: C a
particular odd number: E a particular even number: we have
two lines of predication, A, B, C, and A, D, E.

* The drift of this is obscure: it
may mean: in Geometry the subject
of discussion itself is present, and
exposes any equivocation: but in
Dialectics it is not allowed to adduce
the subject of discussion itself as an
objection against a proposition, but
we must find a similar case that falls
under the same universal. See Top.
viii. 2. dZwréov Tdg dvordeec )
in’ abrob Tob wporewouivov gépew.

3 Synthetical reasoning uses no
premisses between whose extremes a
middle can be interposed ; proof is
the interposition of middles between
the extremes of a problem. 7¢ ydp
dvrdg puBdAheobac bpoy AN ol T
wpookapBdvesfar dwodeixvvras T
amodaxyipevoy, chap. XX11. abferar
is used for the deduction of a given
conclusion, chap. X1v.
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CHAPTER XIIIL

FACT AND REASONED FACT.

§ 1. Knowledge of a fact is distinct from knowledge of its
reason; and if it belongs to the same science, presents two
varieties. Either the premisses from which we conclude are not
mmedlabe and cannot disclose the primary cause ; or, though
xmme_d'ate, they do not conclude from the cause, but from its
reciprocating and more evident effect : for an effect is often more
evident, and supplies a middle term for the demonstration of

its reciprocating cause.

§ 2. The proximity of the planets may be proved by the

absence of scintillation.t

! The following examples are
taken from Mr. Whewell’s Philoso-
phy of the Inductive Sciences. “It is
inferred that the earth is a globe,
because we find that as we travel
to the north, the apparent pole of
the heavenly motions, and the con-
stellations which are near it, seem to
mount higher, and as we proceed
southwards they descend. Again,
if we proceed from two different
points considerably to the east and
west of each other, and travel di-
rectly northwards from each, as
from the south of Spain to the north
of Scotland, and from Greece- to
Scandinavia, these two north and
south lines will be much nearer to
each other in their northern than in
their southern parts. These and
similar facts are seen to be consistent
with a convex surface of the earth,
and with no other.”—Bk, ii. ch.6,

Here, as the convergence of meri-
dians towards the north, and the

Let C represent the planets, B non-

visible descent of the north pole of
the heavens as we travel south, are
made the middle term, and the glo-
bular form of the earth the major,
the reasoning is analytical or in-
ductive, and the conclusion merely
a fact: if the middle and major
changed places, the lusion would
be a reasoned fact.

Again, from the risings and set-
tings and eclipses of the moon, it is
inferred that she moves in an ellipse,
with variable axis and eccentricity ;
and this is explained by supposing
that she is attracted by the earth
and sun inversely as the squares of
the distance.—See Inductive Table
of Astronomy.

The conclusion of the first syllo-
gism is the movement of the moon;
of the second, the forces by which
this movement is produced ; and
both are fact-conclusions. If we
started from the forces we might
deduce the movement, and from the
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scintillation, and A proximity. B is true of C, and by induc-
tion or sense we know that A is true of B, therefore A is true
of C. We have now demonstrated the fact of their proximity,
without the reason ; for non-scintillation is the effect, not the
cause, of proximity. Invert the proof, and you have a demon-
stration by the reason. Let the middle B represent proximity,
and the major A non-scintillation, then the middle, by which we
conclude A of C, is the primary cause, and we have a demon-
stration by the reason. So if, from the moon’s waxing and
waning, we conclude that her shape is spherical, we prove a
fact; if from her sphericity we infer the phenomena of her
waxing and waning, we prove by the reason ; for her spherical
shape causes the pheenomena of her waxing and waning.

§ 8. The other case of fact-conclusion occurs when the
middle and major do not reciprocate ; then, if the effect is more
notorious, the fact may be proved without the reason; and
when the middle is not intermediate, but exterior to the ex-
tremes, as in the second figure, then we can prove the fact,
though ignorant of the reason.! We do not assign the cause of
a wall’s non-respiration, when we say it is not an animal; for
the animal character is not the cause of respiration. Forif a
negative is the cause of a predicate’s absence, the affirmative is
the cause of its presence: if the distemperature of heat and
cold is the cause of sickness, then temperature is the cause of
health : and if an affirmative is the cause of a predicate’s pre-
sence, the negative must be the cause of its absence. In the
above instance this condition was wanting ; the animal charac-
ter does not involve the presence of respiration. The inference

movement the pheenomena, and these
- would be reasoned conclusions.
Again, the ebb and flow of the
tides may be made either a middle
. term to prove the attraction of the
sea by the sun and moon, or a ma-
Jjor term to be proved by this attrac-
tion.—Ibid.
¢ The doctrine which is the hypo-
thesis of the deductive reasoning is
the inference of the inductive pro-
cess. The special facts which are

the basis of the inductive inference
are the conclusion of the train of
deduction. And in this manner the
deduction establishes the induction.
The principle which we gather from
the facts is true, because the facts
can be derived from it by rigorous
demonstration. Induction moves
upwards, and deduction downwards,
on the same stair.”—Book ii. 6.

! Ew is equivalent to dvwripw.—
See chap. XXIIX.
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was made in the second figure: All that respires is animal; a
wall is not animal ; therefore a wall has no respiration. Similar
to this are far-fetched reasons, as that of Anacharsis, who said
there were no flute-players in Scythia because there were no
vines.

§ 4. Within the same science, and with reference to the posi-
tion of the middle term, the syllogism of fact and the syllogism
of reason thus differ. The fact also differs from the reason, as
belonging to a different science, having the relation of Optics to
Geometry, Mechanics to Stereometry, Harmonics to Arithmetic,
Celestial Pheenomena to Astronomy. Such sciences are not
always distinguished by name: as Mathematical and Nautical
Astronomy ; Mathematical and Esthetical Harmonics. The
fact belongs to the Asthetical, the reason to the Mathematical
branch. The professor of the latter, though he could give the
causal demonstration, is often ignorant of the fact: as we are
often ignorant of pheenomena, when we know a universal law, if
we have not traced it through all its manifestations. This hap-
pens when the specific element connected with an attribute, and
whose connexion is expressed in the law, is mixed in the phee-
nomenon with a mass of other elements: for Mathematics sepa-
rate the element they examine ; which, though insulated in the
science, perhaps never exists in nature except in combination.?
As Geometry is related to Optics, so are Optics to the theory

! On the subject-matter of Mathe-
matics see Metaph. xiii. 3; Post.
Anal. i.18. The following is a divi-
sion of the sciences: 7 dwraca did-
vowa 5 Mpaxrucy) f) Monrwen) f) Oew-
pnrch . . . . €l 88 7 doriv dxlvnroy
xal aidioy kal ywpiordy, pavepdy 87t
OcwpnTiciic TO yvdvar ob pévror Pu-
ouwiic yE, wepl kmTGY Yydp TWWY 3
dvowr), obdt Mabnparwciie, dA\Ad
wporipag dppoiv. ‘H piv ydp duv-
oue) mwepl dydpwra piv, dA\\’ odx
deivgras rijg 0t Mabnparwiic évia
wepl delvra piv, ob xwpiord 8t
Towg, dAN’ ¢ &v Ay 7 Ot Mpdry
xal wepi ywpord kal deivyra* &ore

Tpeic &y elev dooopiar Qewpnrical,
MabBnparu), Svowr), Ocohoywe od
ydp &dnloy Bri, €l mov 1O Oclov
vwdpxe, v T TolaiTy ploe dmwdp-
xee xal Ty ryuwrdryy O wepi T
Tyudraroy yévog elva.—Met. vi. 8.
See also Met. xi. 3,4, and 7. 7 8¢
MafOnparwy) Ocwpnren piv xai wepi
pévovra Tig abrn, dAN' ob xwpord:
el & dmdpye ric oboia xwpiory) Kai
dxivnrog, dwep mwepaocbueda dexvi-
vai, ivraifa &v €in mwov kai 70 Ociov,
Sijkov Toivvy b7 Tpla yévn Tév Ocw-
pnrwisy  Emornuay tori, Pvow),
Mabnparwr), Ocoloyuxcy. :
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of the Rainbow. The explanation strictly belongs to Optics:
the facts to Physical science. Many sciences not subordinate
are in particular points thus related. The fact, that circular
wounds are slow to heal, belongs to the Physician; the expla-
nation to the Geometer.

CHAPTER XIV.

THE FIRST FIGURE IS MOST SCIENTIFIC.

§ 1. Of all the figures the first is most employed in science.
It is employed by all the mathematical sciences, Arithmetic,
Geometry, Optics, for instance : and a reasoned conclusion, the
most characteristic point of science, is generally if not univer-
sally drawn in this figure.

Secondly, it is the only one adapted for establishing a defini-
tion, which is universal and affirmative, the conclusions of the
second and third being negative and particular.

Thirdly, the intercalation of more and more elementary laws,
and finally of the immediate, by which the premisses of the lat-
ter figures are deduced, must take place in the first figure.! The
first is self-sufficient, and appears on these accounts to play the
chief part in science.

! Deduction is called condensa- AllCis D.
tion, (saramuvkvoirar,) because it .~ AllCis E,
consists of the interposition of mid- And
dle terms. The proposition, all A is All Bis C.
E, is thus deduced :— AllAis B.
AllCIs E. . AllAisC.
AllAisC. The deduction is complete when
. AllAis E. all the premisses, AB, BC, CD,
Both of these premisses may be D E, are immediate propositions.
thus dedaced : — dei T pioov wukvovrar bwg ddiai-

All D is E. pera yévnrae kai v, chap. XXIII.
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CHAPTER XV.

NEGATIVE PROPOSITIONS MAY BE INDEMONSTRABLE.

The proposition, B is not A, as well as the proposition, B is
A, may be an atomic truth. A proposition is an atom or indi-
visible, whose terms are divided by no intermediate link, and
connected or disconnected by no foreign cause. '

If either A, or B, or both, have a genus, the disjunction of A
and B cannot be primary. For, if C is the genus of A, it per-
haps is not the genus of B: then, because A is C, and B is
not C, we may infer that B is not A. Or if D were a genus of
B, so0 that all B were D, and no D were A, we might infer that
no Bis A. And similarly, if both B and A have a genus. The
possibility that the genus of A should not be a genus of B, or
the genus of B not a genus of A, is clear from the contra-dis-
tinguished categories or orders. If nothing in the category A,
C, D, is predicable of any thing in the category B, E, F, and G
in the first group is genus of A, it cannot be genus of B, or the
groups would not be mutually exclusive; and similarly if B had
a genus.

If neither has a genus, and B is not A, the proposition is an
atomic negative. Were there a middle term and proof, one of
them must have a genus: for the proof must fall into the first
or second figure. If in the first, B has the genus, for the minor
premiss of this figure must be affirmative: if in the second, one
or the other must have the genus, for either premiss may be
negative, but not both.

Under these conditions a negative proposition may be indivi-
sible or atomic.

e el A




[es]

CHAPTER XVI. -

ERROR IN PRINCIPLE.

§ 1. Ignorance, that is not merely the negative but the con-
trary of knowledge, is either direct or concluded ; and either of
mediate or of immediate propositions. Ignorance of immediate
or primary propositions, whether affirmative or negative, if a

_direct belief, admits of no varieties: if a concluded error, it
may arise under several conditions.

§ 2. Let the proposition, no B is A, be an indivisible or
atomic truth. If you conclude that all B is A, by a middle
term C, you are deceived by deduction : and either both, or only
one of your premisses,

all C js A
all B is C,

may be false. Both may be false: for it is possible that the
statement, all Cis A, is false; and, as the proposition, no B is
A, is primary, and B can therefore have no genus, the state-
ment, all B is C, is also false.

Or one of the premisses may be true: but this can only be
the major, all Cis A. The minor, all B is C, must be false;
for, if the proposition, no B is A, is primary, B can have no
genus. The major, all C is A, may be true; for the propo-
sitions,! V

al C is A

no B is A,
whether mediate or immediate, are quite consistent with the
proposition, no B is C.

§ 8. This is the only manner in which we can conclude a
false affirmative, for only the first figure concludes an affirmative
universal. A false negative may be drawn either in the first or

'\ This passage and another in the where xarnyopeiocfar and dwdpyewy
following chapter ({yxwpei ydp 70 are used generically of affirmative
A mheioowy dmdpxewv & obx forw and negative propositions.
UmwdA\n\a) are the only places :

K
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in the second figure. Let us examine under how many condi-
tions a false conclusion, no B is A, may be drawn in the first
figure.

Both the premisses,

no C is A

all B is C,
may be false: for the assumption, that all Cis A, and no B is
C, does not contravene the hypothesis, that all B is A.

Or one or the other indiscriminately may be false : The major,
no C is A, may be true ; and then the minor, all B is C, must be
false : for, firstly, the propositions,

all B is A

al B is C,
would give the conclusion, some C is A, which contradicts the
major we have just assumed to be true; and, secondly, the
Ppremisses,

no C is A

all B is C,
give the conclusion, no B is A, which contradicts the hypothesis.

Or the minor, all B is C, may be true; and then the major,

no C is A, must be false : for, from the hypothesis and minor,
al B is A
al B is C,
it follows that some C is A, and therefore the major, no C is A,
is false.

In the first figure, then, a false conclusion may proceed from
either one or two false premisses.

§ 4. If the false conclusion, no B is A, iz lrawn in the
second figure, the premisses canmot both be wholly false or
contrary to the truth. If all B is A, no middle term can be
universally affirmed of one extreme, and universally denied of
the other: for the false conclusion, no B is A, must result from
such premisses. But they cannot both be contrary to the truth;
for then the contraries of both ought to be true propositions ;
but we should again have a middle term universally denied of
one extreme, and universally affirmed of the other.

§ 5. Both premisses may be partly false or contradictory to
the truth. Whether the premisses are, all A is C, and no B is
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C; or,no A is C, and no B is C; we may suppose them both
contradictory to the truth, without contravening the hypothesis,
all Bis A.
§ 6. Either premiss singly may be contrary to the truth.
Let the premisses be,
al A is C
no B is C;
then, if the major is true, we have the true propositions,
al A is C
all B is A;
80 that the minor,
no B is C,

is contrary to the truth.
Or, if the minor is true, we have the premisses,

no B is C
all B is A;
from which it follows that some A is not C; and therefore the
major, all A is C, is contradictory to the truth, and may be
contrary.
Or, let the premisses be,
no A is C
all B is C;
then, if the major is true, we have the propositions,
no A is C
o o all B is A;
from which it follows that the minor, all B is C, is contrary to
the truth.
Or, if the minor is true, then we have the propositions,
' al B is C
al B is A,
which give the conclusion, some A is C: therefore the major,
no A is C, is contradictory to the truth, and may be contrary.
An atomic or elementary error may therefore result from one
or from two erroneous premisses.
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CHAPTER XVII

ORIGIN OF ERROR IN DEMONSTRABLE PROPOSITIONS.

§ 1. With respect to mediate or deducible propositions, affirm-
ative or negative, if the middle by which they are falsely con-
cluded is appropriate, both premisses cannot be false, but only
the major. The appropriate middle is that by which the truth
might be concluded. Let the true conclusion, all B is A, be
deducible from the middle C. The minor premiss must always
be affirmative and true ; if it were negative, there would be no
conclusion : but the major may be false, for, converted into its
contrary, it gives a contrary conclusion.!

§ 2. When the true premisses are,

all D is A
~all B is D;
where the middle D is inappropriate, and taken from a
distinct category; we leave a conclusion if we change the
quality of the major, but not if we change the quality of the
minor: so that the one must always be true, the other always
false : and this case resembles that of the appropriate middle.
-§ 8. Supposing the true premisses to be,

all D is A
no B is D,

both premisses of our deduction must be false: for we must
change the quality of both in order to make a syllogism: we

must assume,
no D is A

all B is D;
both whlch propositions are false.

b a’wwrpo.pr’, here means change signifies the substitution of the con-
of quality; in Prior. Anal. {i. 8, it clusion for one of the premisses.




ORIGIN OF ERROR. 69

§ 4. In this last syllogism, if the major is true, the minor
must be false; for it leads to the conclusion, no B is A, which
is false by hypothesis.

§ 5. When the erroneous conclusion is in the second figure,
both premisses cannot be wholly false or contrary to the truth :
for, as we observed before, when all B is A, no middle can be
universally affirmed of the one extreme, and universally denied
of the other ; but either singly may be contrary to the truth.
If the true propositions are

al A is C
all B is C;

and we assume the premisses,

al A is C
no B is C;

the major premiss is true, and the minor false: if we assume
the premisses,
’ al B is .C

no A is C:

the minor is true, and the major false. -

‘When the conclusion is negative, these are the sources of
error.

§ 6. When the conclusion is affirmative, and drawn from the
appropriate middle, both premisses cannot be false, for the
minor must be affirmative to give any conclusion; so that the
error must be in the major: for this is the only premiss whose
contrary affords a conclusion.

§ 7. Similarly, if the middle be inappropriate and heteroge-
Deous, as we observed in the case of the negative conclusion,
the minor cannot be converted into its contrary, but the major
can: and the deception is the same as when the middle i is ap-
propriate and-homogeneous.

§ 8. When all D, the inappropriate middle, is A, our major
premiss, all D is A, is true, and the minor, all B is D, is false.
For it does not follow from the propositions,

al D is A
no B is A,
that all B is D.
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§ 9. If no D is A, our major premiss, being affirmative, is
false; while the minor, all B is D, may be either true or false.
‘While no B is A, it may be true that no D is A, and all B is
D: for example; music is a science, and neither music nor
science is an animal: or, it may be true that no D is A, and
no Bis D.

If, then the major premiss is negative, one or both the pre-
misses may be false.

‘We have seen in how many ways it is possible to be misled
either in demonstrable or in indemonstrable propositions.

CHAPTER XVIIL
NEGATIVE IGNORANCE.

If man has lost any sense, he has lost a corresponding science,
now unattainable. We acquire knowledge by induction or de-
monstration, the one based on phenomena, the other on laws,
which are only discoverable by induction.

Even the materials of mathematics are furnished by induc-
tion ;' which shews us throughout nature certain attributes,
which, though not self-existent and substantive, are insulable
in thought. The cognizance of phenomena belongs to sense,
not to reason. Sense, then, is indispensable to induction, and
induction to discovery of the law.

CHAPTER XIX.

ARE ANY TRUTHS IN THEIR OWN NATURE
INDEMONSTRABLE?

§ 1. All deduction involves three terms, and either connects
a predicate A with a subject C, by predicating A of B, and B of

1 ) pabnparde wepl v E dpar-
pboewg Ty Oewplay wowirar mept-
e\wy ydp wdvra Td aioBnrd Ocwpel,
olov Bdpog xai xovpéryra xal oxkn-
pérra xal todvavriov, Ire 8t ral
Oeppdrara xal Yvxpbryra rai rdc

d\\ag alobnrdg tvarriiceg” pévoy
Ot xaraksiwe TO woody kai ovvexic,
rav pty i’ ¥y rav 0 dmwi dvo TaY
& dmi rpla, xai T wdbn & Tovrwy,
¢ wood dore xai ovvexy) xai o xa6d’
¥repdy Te, Gewpet.—Met. xi. 3.
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C; or disconnects them by ascribing a predicate to the one and
withholding it from the other. Such statements are the ele-
ments and hypotheses of deduction. We conclude that A is
predicated of C by the middle B; and that A is predicated of B
by some other middle ; and that B is predicated of C by another.
Dialectics only aiming at belief, credibility, as far as circam-
stances allow, is the only requisite of its premisses. If a middle
term between A and B is credible, though not real, it is suffi-
cient for dialectical proof, but not for science.

‘When we predicate whiteness of man, the predication is es-
sential : whiteness is not ascribed to man, because man is
ascribed to any other substance.! When we predicate man of
whiteness, the predication is accidental : man is ascribed to the
whiteness, because the whiteness is ascribed to a man.

§ 2. Let C be the attribute of no subject, but the primary
subject of B, without any intermediate ; and let B be the pri-
mary subfect.of F, and F the primary subject of E: must such
a series terminate, or is it illimitable ?

§ 3. Again, if there is no essential predicate of A, and Ais a
primary predicate of H, with no antecedent intermediate ; and
H of G, and G of B; must such a series terminate, or may this
too be illimitable ?

This question differs from the former: the former asked, if
we begin from a primary subject, can we go upwards along an
illimitable series? The second, if we begin from a primary
predicate, can we go downwards along an illimitable series ?

- § 4. Again, if the extremes are fixed, can the intermediate
links be infinite? When B is intermediate between A and C,
and others between A and B, and others between these ; can
this intercalation be endless? This is to ask, is there any end
to demonstration? is everything demonstrable, or are the con-
necting intermediates finite ? |

§ 5. The same question arises in negative syllogisms and
propositions. 'When no B is A, A is either denied primarily of

! This kind of essential or proper predication mentioned in chap. rv.
predication, which occurs again at and at the end of chap. xx11. which
the beginning of chap. xX11. must is characteristic of science, and is only
not be confounded with the ‘essential one species of proper predication.
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B; or antecedently of some other term @, which is predicated
of all B; and either primarily of G, or antecedently of some
other term H. There is either an endless series of terms of
which A is antecedently denied, or there is a primary term that
ends the series.

§ 6. In a reciprocating series there can be no primary nor
ultimate term; for there is no antecedence nor subsequence,
even though both the ascending and the descending series are
limitless ; their reciprocation, however, may be dissimilar, giv-
ing sometimes an essential, and sometimes an accidental pre-
dicate.

CHAPTER XX.
INTERMEDIATES OF GIVEN EXTREMES ARE FINITE.

§ 1. If the series of ascending or more universal predicates,
and descending or more particular subjects, is limited in both
directions, the number of intermediates must be finite. If the
terms interposed between the extremes of the proposition, F is
A, were innumerable, we might start from F, and travel up an -
endless succession of predicates without reaching A ; or start
from A, and travel down an endless succession of subjects,
without reaching F. This by hypothesis is impossible : the
intervening links between F and A are therefore finite.

§ 2. Itis equally impossible that some should touch and be
undivided, and others severed by an impassable chasm. Select
any intervening term whatever, and the number of intermediates
that divide it from A and F must either be finite or infinite.
‘Where the chasm occurs is immaterial. The hypothesis is
violated, if any term is severed by an infinite series from either
extreme.

CHAPTER XXI.

NEGATIVE PROPOSITIONS.

§ 1. If the retrogression of subjects and progression of pre-
dicates is limited in the analysis of affirmative propositions, it
must be so in the analysis of negative.
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Let us examine the proof of a negative conclusion in the
three figures; and assume that, in affirmative propositions, we
cannot progress from a primary subject, nor retrogress from
an ultimate predicate, without arriving at a limit.

§ 2. If we prove the negative, no C is A, in the first figure,
by the premisses,

no B is A
all C is B,

the number of intercalated terms in the minor interval or pro-
position, C is B, is by hypothesis finite; for this interval is
always affirmative. The major may be proved by the antece-
dent premisses,

no D is A

all B is D;
and this major by the antecedent premisses,

no E is A
al D is E:

so that every antecedent proof adds a higher predicate of C;
and,! as their progression is by hypothesis limited, the subjects
of A must be also limited; and there must be some term of
which A is primarily denied.

§ 8. In the second figure, if we prove the conclusion, no C is
A, by the premisses,

all A is B
no C is B,

the minor premiss may either be proved in the first or in the
second figure: let us prove it in the second; and we require
the premisses,
al B is D
no C is D:

! Sor’ dmwel % iwl 70 dvw iorarar the line from A down to B. In the
680¢, xal 1) dari rd kdrw oroerar. 3 . Tauchnits edition the &vw and rdrw
dxl 70 dvw 0dég is the line of terms are transposed.
from B up to A; 5 émi 10 xdrw is

L
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if we again prove the minor, we require the premisses,

al D is E
no C is E:

so that every antecedent proof adds a higher predicate of A ;
and, if these are limited, the antecedent negatives are also
limited.?

§ 4. In the third figure, if we prove the conclusion, some C
is not A, by the premisses,

some B isnot C
all B is A:

the major premiss may either be proved in the former figures,
in which we saw the progression was limited ; or, if we prove it
in the third, we require the premisses, -

some D isnot C
all D is B:

and to prove this major, we require the premisses,

some E isnot C
al E is D:
so that every antecedent proof adds a lower subject of A; and
therefore, as the retrogression of affirmative subjects is as-
sumed to be limited, the retrogression of negative subjects is
also limited.
§ 5. As, then, the number of proofs in each figure is limited,
and the number of figures is limited; and as the product of
two finite numbers is finite; the number of antecedent nega-

1 The syllogisms examined are in and this major by the premisses,

Camestres ; if we examine them in
Cesare, the result is slightly differ~
ent. We may prove the negative,
no C is A, by the premisses,

noAis B

all C is B,
the major may be proved by the pre-
misses,

noBis D

allAis D;

noDis E

all B is E.
From which it appears that the de-
duction in Cesare does not always
addla higher predicate of the major
term, as in Camestres, but alternately
a higher predicate of the minor and
major.
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tives will be finite, even though the conclusion should be
drawn in every figure.

If, then, the succession of subjects and predicates is limited
in the analysis of an affirmative proposition, it is limited in the
analysis of a negative.

CHAPTER XXIIL
THE TRAINS OF PREDICATION ARE FINITE.

§ 1. First let us give a dialectical proof.

Predicates that compose the essential character must be
finite : else, as infinite elements could not be enumerated, such
character would be indefinable.

Before we can complete this proof we must make some pre-
liminary remarks.

§ 2. Predication is essential or proper, when I affirm that
wood is white, or that a man walks. Wood is the subject of
whiteness: whiteness is an attribute possessed by wood or a
species of wood, not by another subject to which wood is also
ascribed.

Predication is accidental or improper, when I affirm that the
white is wood, or that the white is musical. White is not the
subject of wood, wood is not an attribute ascribed to white or
to a species of white, but is a subject to which the attribute -
whiteness is ascribed.

‘When I affirm that the white is musical, white is not the
subject of musical; musical is not an attribute ascribed to
white nor to a species of white, but to man, a subject to which
the attribute whiteness is also ascribed.

§ 3. The predicates that enter demonstration are proper, not
accidental, and fall under the categories of substance, quality,
quantity, relation, action, passion, place, or time.

‘When substance is predicated, the subject is either the pre-
dicate or a species of the predicate, as when animal is predi-
cated of man.

‘When accident is predicated, it is neither identical with the
subject, nor its genus: as white is predicated of man.

No accident can exist but by inherence in a substance. The
Platonic Ideas are imaginary, and, even if they existed, would
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be nothing to our purpose, not being concerned in demonstra-
tion.

§ 4. If A is a quality of B, B cannot be a quality of A, and
they cannot precipitate with absolute predication.

Such predication cannot be circular or reciprocal. If the
terms reciprocate as genera; firstly, no essence would be de-
finable, for we could not exhaust an infinite series of genera;
secondly, a genus would be a species of itself.

If the terms reciprocate as substance and accident, their pre-
dication is only accidental.

§ 5. Rectilinear predication cannot proceed without a limit.!
For the predicates are either substantive genera, and this series
we know to be finite ; or they are accidents, essential or unes-
sential. Every accident inheres in some term of the substan-
tive succession : their descending or subject series, therefore, is
limited by the limit of this succession : and, as their genera are
finite like those of substance, their ascending or predicate series
is also limited. The scale, therefore, has both a basis or pri-
mary subject, and an apex or ultimate predicate.

§ 6. Another dialectical proof is as follows: antecedent pre-
dicates make a proposition demonstrable ; and the demeonstrable
cannot be apprehended better than by knowledge, and cannot
be known without demonstration. If the antecedents are nei-
ther known nor apprehended better than if they were known,
the consequents cannot be the objects of knowledge. The
number therefore of intermediate predicates must be limited, if
demonstration is categorical, and not merely hypothetical. If
the succession of higher predicates is unlimited, every truth is
demonstrable, but, as an endless preceding series has to be
passed, cannot be demonstrated ; and, as we do not apprehend
them with any thing better than knowledge, our science is not
categorical, but merely hypothetical.

§ 7. These proofs are dialectical:? a scientific and shorter

' d\\ad 97 odd’ elg O dvw dxepa
Zorair. As this chapter, though one
of the most important in the trea-
tise, as asserting the Logical Hypo-
thesis, the existence of first truths, is
also one of the most carelessly written

and most obscure, somewhat more
liberty has been taken in departing
from the letter of the original than
elsewhere.

* The first proof appears to be
Dialectical, because it applies to
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proof that the series of essential predicates (which demonstrative
science alone regards) must terminate in both directions, is as
follows :—A predicate is essential if it enters into the definition
of the subject, as divided into the definition of number: or if
the subject enters into the definition of the predicate, as num-
ber into the definition of odd.

§ 8. A succession of this latter kind of predicates must be
finite : for if there be a further predicate of odd, into whose
definition odd enters, number will be the primary subject in
the definition of that further predicate, and a limit of its de-
scending series. The terms of the ascending series must be
finite, for the whole nexus of properties must inhere in the
original subject, and the whole nexus of subjects, which is of
equal length, must enter the definition of the ultimate property :
and as no predicate can have an infinite line of such subjects,
nor any subject an infinite line of such predicates, the ascend-
ing series must also eventually terminate.

§ 9. A succession of the former kind of predicates, found in
the d finition of the subject, must be finite: else the subject
would be indefinable : so that here too the ascending, and con-

sequently the descending, series is finite.
§ 10. If so, two extremes can only have a finite number of
intermediates,! and demonstration has an absolute basis and

contingent predicates, as well as to
essential or necessary, and it leaves
us in doubt whether the second kind
of essential predicates, whose defi-
nition includes their subject, may
not extend in a lateral direction
without limit ; so that the proof is
both too extensive and too narrow.

The sécond proof is merely Hypo-
thetical ; there must be first truths
if there isscience. This is a petitio
pnmupia ; for the object of proving
the existence of first truths is to
prove the possibility of science ; the
latter, therefore, must not be as-
sumed as a proof of the former.

The third proof is Analytical, that
is, Scientific, (for the present trpatise

belongs to Analytical Science, or
Logic,) because it rests on appro-
priate principles, the definition of
essential propositions,

It is, however, not so much a
proof, as a more accurate determi-
nation of the principle that must be
postulated. This postulate, the ex-
istence of first principles, as concern-
ing the constitution of the world,
appears to belong properly to Meta-
physics, and is merely borrowed by
Logic.—8ee Metaph. ii. 2, and In-
troduction.

! Compare : ¢ Derivative laws are
such as are deducible from, and may
be resolved into, other and more ge-
neral ones. Ultimate laws are those
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point of departure; and they were mistaken who, we said,
denied the existence of indemonstrable truths. If demonstra-
tion has an absolute point of departure, all truths are not de-
monstrable, and the chain of deduction is not endless: other-
wise there would be no atomic and irreducible law, but every
law would be capable of resolution. Deduction does not add a
term, but interpose it between the extremes: and if deduetion
were endless, two extremes would be sundered by an infinite
number of intermediates; which, as we have shown by both
dialectical and logical proof, cannot be, as both the ascend-
ing and descending series of predication are determinate and
bounded.

CHAPTER XXIIIL
ULTIMATE LAWS.

§ 1. It follows, that if two terms, neither of which is univer-
sally predicable of the other, possess the same predicate, they
need not possess it in virtue of a common intermediate. The
isosceles and scalene triangles both contain angles equal to two
right angles, and in virtue of a common character : but the case
is not always similar. If a predicate A is connected with the
subjects C and D by the intermediation of B, B will require
another intermediate, and this another; and the terms sepa-

rating the extremes will be infinite. This we have shown can- .

not be; and we need not always look for a commen link to
connect a predicate with several subjects, if we recognize the
existence of immediate laws. If, however, the predicate is es-
sential, the subjects must be homogeneous, and comprise the
same individuals ; for we have seen that one and the same de-
monstrative attribute cannot attach to the matters of heteroge-
neous sciences. '

§ 2. If the proposition, B is A, has an intermediate, it is de-
monstrable ; and the elements of its deduction will equal in

which cannot. We are not sure that resolution of a derivative law into
any of the uniformities which we more general laws, brings us nearer
are yet acquainted with are ultimate to them.”—Mill, System of Logic,
laws ; but we know that there must iii. 14.

be ultimate laws, and that every
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number the intermediates, being composed of the immediate
laws, or such of them as are universal. Immediate and pri-
mary laws are incapable of deduction, and require a different
method of discovery.! The deduction of negative theorems also
depends on the existence of antecedent negations: and the an-
tecedent intermediate laws compose the elementary principles
of their deduction; so that primary and indemonstrable truths
will be negative as well as affirmative.

§ 3. We demonstrate that A attaches to B, by showing that
A attaches to C, and C to B: and thus we never introduce a
class higher than A; but continually condense the middle
terms,? till the theorem is resolved into its indivisible laws, or

the units of truth.
such is absolutely One.

! The inductive method.

* raramvevoirar xal abferar ¥wg
&v eig ra dueoca IN0y.—Chap. 14.

3 rddvi elvar 1d pbrpy evas wpd-
T ixdorov yévovg . . kal Néyerar pb-
Tpov, ¢ wpdre ¥xacrov ywdexerar
. .8 maow 81) rovrog pirpoy xai
dpx1) ¥v 1o xal ddiaiperor: imel xal
&y rdic ypappaic xpavras &g drépy
7 wodalg . . . del 8t ovyyevig ro pé-
Tpoy: peyebav piv ydp péyebog, xal
xa® Exacrov, pixovg pikog, wAd-
Tovg whdrog, pwvaw ¢wr), PBdpovg
Baépog, povadwy povic.—Met. x. 1.

¢ ydp wpory yvwpifopev roiiro
wpidTOY pitpoy éxdorov yévovg. dp-
X7 oty To¥ yvepiorov wepl ¥xaoroy
yévog 70 ¥v.—Met. v. 6.

xal tv wavri tort vo¥repov dmoxei-
pevoy: oloy &v dppovig dicog, bv 3t
peyibe ddxrviog 7) wodg, v Ot pvo-
poic Bdo 7) ovAkafB), kal tv Bdpe
orafuéc ¢ wpouévoc. — Metaph.
xiv, 1.

Measure was the word used by the
older Greeks for what was afterwards
called the Criterion. The final Cri-
terion or Measure of truth, accord-

An unit of truth is an immediate law, for

ing to Aristotle, are the immediate
propositions, the elementary percep-
tions of reason. The Measure of
truth may be illustrated by compa-
rison with analogous Measures.

It must be homogeneous to the
objects measured : the measuring
unit of dimension, weight, sound,
colour, will be a dimension, weight,
sound, or colour; and as objects
measured differ in kind, so will the
measuring units, In like manner
the measuring units of science, the
first principles, must be homoge-
neous to the conclusions, (Post.
Anal. book i. 7, 9, 27, 32,) and will
vary in different sciences. This was
urged against the Platonists, who
overrated the universality of first
principles.

The knowledge of the object mea-
sured, length for tnstance, is indi-
rect, by calculation, or reference to
the standard unit of length: the
knowledge of the unit is direct ap-
prehension by Sense or Imagination.
So the knowledge of scientific con-
clusions differs from the knowledge
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The beginning or basis of a system is simple and uncombined,
and varies in different systems: in a system of weights the unit
is a mina ; in musical sounds the unit is a semitone ; in demon-
stration the unit is an immediate law : in science and deductive
thought the unit is reason.

Affirmative deduction, as we said, assumes no class higher
than the predicate.

§ 4. A negative syllogism in the first figure assumes no term
higher than the predicate. The conclusion,no B is A, is proved
by the premisses,

no C is A
all B is C:

and this major premiss, no C is A, by the antecedent premisses,
no D is A
all C is D:
so that we never introduce a class higher than A.
§ 5. In the second figure we prove the conclusion, no E is D,
by the premisses,
al D is C
no E is C:
or the conclusion, some E is not D, by the premisses,
all D is C
some E isnot C:

so that the classes we introduce, though higher than D the
major, are not higher than E the minor.!
§ 6. In the third figure we prove that some C is not A, by
the premisses,
some B isnot A
all B is C:

80 that the middle introduced is lower both than minor and
than major.

of principles: the former is Infer- Deductive Science.

ence, the latter Reason or imme- ! The syllogisms examined are in
diate intuition. The existence of Camestres and Baroko: in Cesare
these measuring units in the mind and Festino the middle term 1is
and in nature is the hypothesis to higher than the minor, but not
which we are driven by the idea of higher than the major.



[81]

CHAPTER XXIV.
COMPARISON OF PARTICULAR AND COMMENSURATE PROOF.

§ 1. Proofs are commensurate or particular, affirmative or
negative, direct or indirect ; and their comparative merits are
disputed. Let us compare first commensurate and particular.

§ 2. Particular proof may seem to be preferable as conveying
greater knowledge : for knowledge is the end and aim of proof;
and our knowledge of a subject is greater when we know its
attributes as essential, than when we know them as accidental.
Our knowledge of the musician Coriscus is greater when we
know that Coriscus is a musician, than when we know that a
man is a musician. Commensurate proof connects the attribute
essentially with a second subject, with the original only acci-
dentally : it does not attach the attribute of containing angles
equal to two right angles to the essence of isosceles, but repre-
sents it as accidental. If essential proof deserves the prefer-
ence; as particular proof connects the subject essentially with
the predicate, particular proof is preferable.

§ 8. Secondly, whereas commensurate proof treats of unreali-
ties, and inspires us with an opinion of their reality ; leading us
to believe in the existence of a triangle, figure, and number,
distinct from individual triangles, figures, and numbers ; and in
the definition of proportional, asserting that it transcends and
is distinct from number, line, surface, and seolid ; particular
proof, being neither about unrealities nor delusory, is preferable
to commensurate.

§ 4. It may be answered, that the first consideration is rather
in favour of commensurate proof than of particular. If we
brove of isosceles an attribute essential to triangle, the predicate
is accidental. If the attribute of containing angles equal to
two right angles is demonstrable of triangle, it is essential to
triangle and accidental to isosceles. If triangle is a higher
class, and univocal, and universally possessed of the attribute,
it, and not isosceles, is essentially connected with the attribute.

M
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Commensurate proof, then, as engaged with essential predicates,
is preferable to particular.

§ 5. If the commensurate is univocal, it has more of reality
than some particulars, they being perishable, while it is im-
perishable : and its unity does not compel us to believe its se-
parate existence, any more than the separate existence of quality
or quantity, or action or passion. If we believe it, we are to
blame, and not the commensyrate.

§ 6. A demonstration is a proof exhibiting the attribute’s
cause and reason : the cause is only exhibited by commensurate
proof: for the commensurate subject is primary, and the pri-
mary is essential, and the essence of the essential subject is the
attribute’s cause. Commensurate proof, therefore, is preferable,
as exhibiting the attribute’s cause and reason.

§ 7. Our inquiry into the cause of a change or state does not
cease, and we do not consider it known, till no ulterior cause is
assignable : the explanation is not finished and complete till it
proceeds from the ultimate cause. What was A’s motive in his
departure? The receipt of money. What was his motive in
this? The payment of his debt. What was his motive in this?
The performance of his duty to his neighbour. When no ulte-
rior motive is assignable, the last motive is called the final cause
of a state or change;' and when we know this, we know the
reason of an action. This is no peculiarity of the final cause:

! An instance of reasoning from
the final cause, such as takes place
in art and practical deliberation, i8
given, Metaph. vii. 7.

amd réxyng Ot yiyveras by rd eldog
v r§ Yoxg. ylveraw ydp rd dydg
vofjeavrog, tweds) r6de vylaa, dvay-
k1, & Vyidg Eoras, Todl Ywdplas, oloy
dpakérara: €l Ot rovro, Bsppubryrar
xai olrwg del voei, ¥wg &y dydyy elc
roiiro 0 abrdg Shvarai Eoxarov woe-
€.

And again : e dywarOioerac et
opakvibijvar Ti odv dore 7O dparvy-
Oijvar; Todi* ToiTo & foral el Gep-
pavOnoeras. Tovro 8t Ti dore; rodic

Oxdpxe. 8¢ 108l Svvduee rovro &t
1109 ix’ abrg.

Compare: ot yap guA\oyeopoi roy
wpaxte vapxny Exovric elow, bxeds)
rowévde o réhog, &e.—Nic. Bth, vi.12,

Resolve, as well as Science, implies
a conception of ultimate reasons. oix
fore wavrwg Ixovrog dvBpémov %
xpoaipesic, obdd yap LovAeboacfar
0bd’ dwéhmiug Tob darl. Zore ydp
Bovkevrcdw riijg Yvxiic 10 Bewpnrie
xdv alriag rwég" 70 ydp od Fvexa
pla @y alriov dori. .. 81d olg pn-
Ocic keirar oxomwds ob BovAevrixoi.—
Ethic. Eudem. ii. 10.
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and as our knowledge of the motive is incomplete till no ulte-
rior motive is assignable, so, in general, our knowledge of a
cause is incomplete till no ulterior intermediate can be assigned.
A given figure’s exterior angles are equal to four right angles.
‘Why? Because it is an isosceles. Why has an isosceles this
property? Because it is a triangle. 'Why has a triangle? Be-
cause it is a rectilinear figure. If this reason is ultimate, it
completes our knowledge. This ultimate explanation, which
alone is adequate, is commensurate.

- § 8. Objects are knowable so far as they are determinate, and
unknowable so far as they are indeterminate : now particular
objects are infinite, while commensurate are simple and deter-
minate, being the limits and determinations of the infinite. If
then knowledge is greater, the more knowable its correlative
objects, commensurate proof, as surpassing its rival in degree of
knowledge and demonstrativeness, claims our preference.

§ 9. A proof of two propesitions is better than the proof of
one : commensurate proof, therefore, is better than particular:
for the commensurate conclusion includes the particular, but
the particular conclusion does not include the commensurate.

§ 10. In proportion as a proof is commensurate, the premiss
approaches to an elementary law :! when we have reached the
immediate premiss we have reathed the elementary law. De-
duction is perfect when it commences from the primary law: in
proportion, therefore, as our premisses approach the primary
law, our deduction approaches perfection. If the proposition,

! ¢ 1t is of importance to remark
that when a sequence of pheenomena
is thus resolved into other laws, they
are always laws more general than
itself. The law that A is followed
by C is less general than either of
the laws which connect B with C
and A with B ... . Not only are the
laws of more immediate sequence
into which the law of a remote se-
quence is resolved laws of greater
generality than that law is, but (as a
consequence of, or rather as implied
in, their greater generality) they are

more to be relied on ; there are
fewer chances of their being ulti-
mately found not to be universally
true . . . . They are more nearly un-
conditional ; they are defeated by
fower contingencies ; they are a
nearer approach to the universal
trath of nature . . . . There needs no
more to show how much more ge-
neral the elementary laws must be,
than any of the complex laws which
are derived from them.”—System of
Logic, by J. 8. Mill, book ii. 12.
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D is A, has the intermediates Cand B; if B is a lngherclass
than C, commensurate deduction will begin with B.

§ 11. S8ome of the above proofs are dialectical. The doctrine
is clear, if we consider that a man who knows the commensu-
rate virtually knows the particular. He who knows that every
triangle contains angles equal to two right angles, though igno-
rant that the isoeceles is a triangle, virtually knows the predi-
cate of the isosceles. But if he knows the particular conclu-
sion, he neither actually nor virtually knows the commensurate.

Again, the particular is an object of sense, the commen-
surate of reason.

CHAPTER XXV.

COMPARISON OF AFFIRMATIVE AND NEGATIVE PROOF.

§ 1. We have shown that commensurate proof is better than
particular : we proceed to show that affirmative is better than
negative. Assume that proof from fewer petitions, hypotheses,
or propositions, is, ceferss parsbus, preferable to a longer deduc-
tion: for if the conclusion conveyed is equally certain, the
shorter proof conveys it with greater rapidity. To prove com-
mensurately the proposition, that preference should be given to
the shorter proof, suppose that the certainty of the premisses is
equal, and that the certainty of the conclusions varies according
to their order of sequence: and let the conclusion, E is A, be
drawn either through the middles, D, C, B, or through the
middles, G, F. The proposition, E is A, as concluded in the
second deduction, is equally certain with the proposition, D is
A, as concluded in the first deduction ; but, as concluded in the
first deduction, it is not so certain as the proposition, D is A ;
for a conclusion is not so certain as its ground and antecedent.
A preference, therefore, is, cefersis partbus, due to the shorter
deduction.

Though both negative and affirmative deduction assume three
terms and two premisses, yet, as the former only asserts exist-
ence, the latter both existence and non-existence, the latter
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requires more propositions, and is therefore inferior to the
former.!

§ 2. Again, we know that one premiss must always be affirm-
ative, as two negatives produce no conclusion: hence, in de-
ducing the premisses from their ultimate laws, the affirmative
propositions increase with greater rapidity. If you wish to
demonstrate the premisses,

no B is A
all C is B,

interpose the middles D and E: the proposition, no B is A,
will follow from the premisses,

no D is A
all B is D;

and the proposition, all C is B, will follow from the premisses,

all E is B
all C is E:

thus the deduction has added one negative and three affirmative
premisses. And so in any further prosyllogisms; every affirm-
ative conclusion deriving from two affirmatives, and every ne-
gative from a single negative.

If then the ground of proof is more certain and credible than
the conclusion; and the affirmative is employed as ground of
the negative, but the negative not as ground of the affirmative;
the latter, as antecedent and more evident, claims a preference.

§ 8. The element of deduction is a commensurate immediate
proposition, and is affirmative or negative according to the con-
clusion. As existence precedes non-existence, so the affirma-
tive precedes and explains the negative. Affirmative proof,
therefore, as composed of preferable elements, is preferable to
negative proof.

§ 4. As implied in the existence of negative proof, and not
implying it reciprocally, affirmative proof has a more primordial
and elementary character.

! The commentators observe that premisses has nothing to do with
this is a fallacy, as the number of their quality,

.
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CHAPTER XXVI.
COMPARISON OF DIRECT AND INDIRECT PROOF.

§ 1. Having shown that affirmative proof is better than ne-
gative, we proceed to show that direct is better than indirect :
and first let us examine their difference.

The premisses,
no B is A

al C is B,
farnish a direct proof of the proposition, no Cis A. Indirect
proof assumes the contradictory of the proposition it wiches to
establish, and educes a confessedly false conclusion. If we
wish to establish that some B is not A, we assume the pre-
misses,

al B is A

al C is B:
from these results the confessedly false conclusion, all Cis A ;
and as the minor premiss is unquestioned, the major must be
false, and therefore some B is not A. The position of the
terms in the two syllogisms is similar ; but there is a difference
in the evidence of the propositions. In the former the propo-
sition, no B is A, is more evident than the proposition, no C is
A, and is employed in its direct proof: in the latter the propo-
sition, some C is not A, is better known than the proposition,
some B is not A, and is employed in its indirect proof.

§ 2. The proposition, no B is A, which constitutes the evidence
in the direct proof, is naturally and absolutely antecedent to the
proposition, some C is not A, which gives evidence in the indi-
rect proof; the former being ground, the latter conclusion.
The conclusion of indirect proof, some B is not A, is not a
proper conclusion,! and its evidence, some C is not A, is not
the proper ground ; the subject of the latter proposition, C, not

! The ultimate conclusion of an and the premisses (éxciva) are not

indirect proof (¢l ovpBaive: dvaipei- naturally premisses (§& &v) : for the
ofa: ri) isnot naturally a conclusion ;  former, some B is not A, is the sub-
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being related to the subject of the former, B, as a whole to a
part ; which relation constitutes the ground and conclusion of a
syllogism. As, then, direct proof employs absolutely antece-
dent and clearer premisses, it is preferable to indirect, even
when its conclusion is negative ; much more so when it is affirm-
ative.

CHAPTER XXVIL
COMPARATIVE PERFECTION OF SCIENCES.

§ 1. A science which exhibits the reason of a fact is exacter
and holds a higher rank than a science which exhibits the fact
alone.

§ 2. The science of an abstract and insulated subject is ex-
acter than a concrete science: as Arithmetic is exacter than
Harmonics.

§ 3. The science of a more elementary subject is exacter
than that which treats of several elements combined; as Arith-
metic than Geometry. There is a combination and complexity
of elements in the subject of the one compared with the subject
of the other: for points are placed, and units are placeless.

CHAPTER XXVIIL
UNITY OF SCIENCE.

§ 1. It is generically one and the same science which treats
of the whole of a genus, including the specific derivatives from
its elements, and their parts and essential attributes.! Sciences

altern of one of the premisses of de~
monstrative proof; and one of the
latter, some C is not A, is the subal-
tern of the conclusion of demon-
strative proof. 70 ¢ ol ovA\oyio-
péc, means, a natural premiss.

! wioar al imorijpar wepi Ev oo
xal yévog Tu xepiypadpevar . . obrw
ra xaf’ avrd dwdpxovra @ yéve
wepi 8 eloww dwodeviovar.—Met. vi.
1. al ixwrijpas pipog T TOU Svrog
dmorepvipevar Oewpolioy wepi TovTO
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have not this generic identity, if neither the elements of the
oune are derived from the elements of the other, nor the ele-
ments of both from the elements of the same third science.

§ 2. This must be tested by examining the indemonstrable
propositions on which they ultimately rest; for the principles
should be homogeneous to the conclusions: and this again may
be tested by examining whether the conclusions are homoge-
neous to one another.

CHAPTER XXIX.
SEVERAL PROOFS OF THE SAME CONCLUSION.

The same attribute is susceptible of several demonstrations,
not merely by a remoter term of the same series, but by a term
taken from a heterogeneous series. Pleasure may be proved to
be change because it is excitement, or because it is supervening
calm: which intermediates belong to different categories. They
must, however, be mutually attributable,! as both are attributes
of the same subject. 'We ought to examine under what condi-
tions the other figures enable us to prove the same predicate by
different intermediates.

CHAPTER XXX.
CHANCE.

The effect of chance cannot be a conclusion of demonstrative
science, for it is what remains when we exclude the necessary
or general. The premisses of deduction are always either ne-
cessary or general, and give respectively a necessary or general

70 oupBefnréc.—Met. iv. 1. dmwav- lorw imoripne v¢ yéive, 1 TE €ldy
vog Ot yévoue kai aloOnow pia évdg oy elddy.—Met. iv. 2.

xal tmoripn oloy ypapparw) pla ' There will be a syllogism in
olioa whoag Oewpel tdc pwvdg. 3  Darapti. (B. St. Hilaire.)

xai Tov bvrog Yoa €idn Oewpijoar pudc
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conclusion: the result, therefore, of chance, being neither ne.
cessary nor general, cannot form a demonstrative conclusion.

CHAPTER XXXI.

SENSATION.

§ 1. Sensation is not science. Though the correlative of
sense i8 generic, the correlative of sensation is particular, deter-
minate in time and place, and incommensurate : the demonstra-
ble is commensurate: sense perception, therefore, is unscien-
tific. If we could see with our eyes that the angles of a triangle
are equal to two right angles, we should not, as some assert,
already have scientific knowledge, but should want demonstra-
tion. A spectator on the moon, who saw the earth intervening,
would not know the cause and commensurate reason of eclipse.
Repeated sensations, however, disclose the commensurate, and
prepare the way for demonstration.

§ 2. The value of the commensurate view arises from its in-
dicating the reason. It is preferable, therefore, to sensation
and intellectual intuition only when an effect is separate from
its cause, not when an object is elementary.1

§ 3. Sense, then, is not the science of the derivative and de-
monstrable ; unless we use the word sense to mean scientific
demonstration. It would sometimes, however, put an end to
inquiry ; not as conferring knowledge, but as leading to a com-
mensurate view. If we saw light permeating the pores of glass,
we should know the cause of transparence, sense perceiving
the particular, and reason the universal.

! It is worth observing that intellectual intuition is here opposed to
universal or abstract conception.
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CHAPTER XXXII.:

MULTIPLICITY OF SCIENTIFIC PRINCIPLES.

§ 1. The principles of all deduction are not identical, as may
be shown by dialectical considerations.

1 This chapter is closely con-
nected with chaps. viI. IX. XXYIII.
The chief point in which Plato’s
Logic differed from Aristotle’s seems
to have been the closer conmection
which he made between the Primary
and Secondary sciences. He seems
to have thought that the ultimate
premisses of the secondary sciences
are deducible from propositions of
some primary science. This is op-
posed to the rule of Appropriate
principles, which guards the variety
and maultiplicity of the body of truth,
that is endangered by the exclusive
desire of unity. (ol p» ik T@v oi-
xelwy dpxv Nbyou kevoir i Ot Tav
vmapxbvrey 1@ yéver Oewpdv dv
ric paov Ndfov iy airiav. De
Gen. An. ii. 8.) This precept is the
assertion of the inductive against
the deductive tendency, and always
requires to be re-enforced when a
new department of nature is to be
explored, as the first explanations
are generally vain attempts to apply
old laws to the solution of new phee-
nomena. See Philosophy of the In-
ductive Sciences, book ii. 2. Com-
pare Cicero: Omnia hec, quee su-
pra et subter, unum esse, et und vi
atque und consensione nature con-
stricta esse dixerunt. Nullum est
enim genus rerum, quod aut avul-
sum a ceeteris per seipsum constare,

aut quo ceetera si careant, vim suam
atque seternitatem conservare pos-
sint. Est enim illa Platonis vera
vox, omnem doctrinam harum in.
genuarum et humanarum artium
uno quodam societatis vinculo con-
tineri.—De Orat. iii. 5.

The question is proposed by Mr.
Mill: ¢ Since we are continually
discovering that uniformities, not
previously known to be other than
ultimate, are derivative, and re-
solvable into more general laws;
since (in other words) we are con-
tinually discovering an explanation
of some sequence, which was pre-
viously known only as fact; it be-
comes an interesting question, whe-
ther there are any necessary limits
to this philosophical operation, or

" whether it may proceed until all the

uniform sequences in nature .are re-
solved into some one universal law.
For this seems, at first sight, to be
the ultimatum towards which the
progress of induction, by the De-
ductive method, resting on a basis
of observation and experiment, is
progressively tending.”—System of
Logic, iii. 14. He decides ‘ that
the ultimate laws of nature cannot
possibly be less numerous than the
distinguishable sensations or other
feelings of our nature.”
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Firstly, they differ like the conclusions in truth and false-
hood: for though a true conclusion may result from false pre-
misses, this is the only case in which premiss and conclusion
differ in character. The true conclusion, C is A, may result
from false premisses, C is B, B is A: but if the latter are de-
duced, the premisses of their deduction must be false ; for false
eonclusions can only derive from false premisses, as true pre-
misses involve a true conclusion. Secondly, false principles
differ among themselves, for they are inconsistent and contrary.

§ 2. The same may be evinced by an appropriate deduction.
The elementary conceptions of many departments of nature are
heterogeneous, and inapplicable beyond the limits of their ap-
propriate science. The theory of points, which are placed, can-
not introduce into its syllogisms the conception of units, which
are placeless. The transferred conceptions would have to ap-
pear as predicates of the major term of the science to which they
were transferred, or as subjects of the minor, or as interme-
diates to major and minor: or in all positions; some as supe-
rior to the major, others as inferior to the minor, and a re-
mainder as intermediate to major and minor: but they cannot
occupy any of these places.

There are no common principles from which all truth can be
deduced ; such as the canon, that either affirmative or negative
must be true.! For subjects are heterogeneous; and some pre-
dicates are peculiar to the genus of magnitude, others to the
genus of quality ; and subject and predicate must be both
defined, and then conjoined by the general canon.

§ 3. Besides, the number of principles nearly equals the
number of conclusions: and for every new conclusion a new
proposition introduces a new conception, whether inferior to
the minor, intermediate, or superior to the major.

§ 4. Again, as conclusions are infinite, and each succession of
(homogeneous) terms is finite, (there must be an infinite variety
of heterogeneous successions.?)

§ 5. Again, some principles are contingent, others necessary.

§ 6. It is plain that, if conclusions are infinite, principles can-
not be identical, as we have interpreted the expression. If it

! See Locke, as quoted in Appendix A. 2 See chap. xx1I.
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is only meant that there are principles of Geometry, principles
of Arithmetic, principles of Medicine, and principles of every
science, it is absurd to call them identical because they are what
they are, for thus every thing is identical.

§ 7. It cannot be meant that every premiss will prove every
conclusion ; for this is at once refuted by Logical theory, or by
inspection of existing sciences: for principles are immediate
propositions, and a fresh conclusion cannot be obtained without
a fresh immediate proposition. If only primary immediate pro-
positions are allowed to be principles, there is one peculiar pri-
mary proposition to every heterogeneous matter,}

§ 8. If it is neither asserted that any premiss will prove any
conclusion, nor allowed that the premisses of each science are
peculiar; it may be maintained that all principles are specifi-
cally diverse, but identical in genus. This cannot be, for we
have seen that the primary laws of heterogeneous matters are
themselves heterogeneous. There are two classes of primary
laws: the canons are common to all sciences; the subject, as
number, or magnitude, is the exclusive domain of a particular

science.

! ¢ For example ; since there is a
pheenomenon sui generis called co-
lour, which our consciousness testi-
fles to be not a particular degree of
some other pheenomenon, as heat, or
odour, or motion, but intrinsically
unlike all others, it follows that
there are ultimate laws of colour;
that though the facts of colour may
admit of explanation, they never can
be explained from laws of heat or
odour alone, or of motion alone, but
that, however far the explanation
may be carried, there will always
remain in it a law of colour. .. and
however diligent might be our scru-

tiny of the phsnomena, whatever
number of hidden links we might
detect in the chain of causation ter-
minating in the colour, the last link
would still be a law of colour, not a
law of motion, nor of any other
pheenomenon whatever . . . . White
colour can in no manner be ex-
plained exclusively by the laws of
the production of red colour. In
any attempt to explain it, we cannot
but introduce, as one element of the
explanation, the proposition, that
some antecedent or other produces
the sensation of white.”—Mill, Sys-
tem of Logic, iii. 14.



AL

s

(98]

CHAPTER XXXIII

S8CIENCE AND OPINION.

.

§ 1. Knowledge or Science and its object differ from Opinion
and its object.

Knowledge is commensurate, and rests on necessary grounds.
Contingent truths cannot be objects of knowledge, else they
would both be necessary and non-necessary: nor can they be
objects of Reason, for Reason is the beginner of Science; nor
of indemonstrative science, for this is the apprehension of im-
mediate propositions :1 and as all apprehension of truth is either
Reason, Science, or Opinion, it follows that Contingent truths
are the object of Opinion. This is confirmed by pheenomena :
the truth of Opinion is precarious : this is explained, if its object
is the mutable. When a man regards a fact as necessary, he
regards himself as possessed of Knowledge, not of Opinion:
when he regards it as actual but contingent, he regards himself
as possessed of Opinion, not of Knowledge: confirming our
position, that the contingent is the object of Opinion, the ne-
cessary of Knowledge.

§ 2. Can the same thing in any sense be an object of both
Opinion and Knowledge, and can we, without identification of
Opinion and Knowledge, maintain that every object of Know-
ledge may be an object of Opinion? For then Opinion might
follow the steps of Knowledge along the intermediates till it
arrives at the immediate, and why should the one be Knowledge
and not the other ? For the reason or intermediate law, as well

! Reason, Science, and Opinion, {mornpn, sal d6ka, xkal ¢pbymorc
are three species of intellectual ap- (»oic).—De Animé, iii. 3.
prehension : Reason apprehends first ~ duwduec ka6’ &¢ xpivoper, alofy-
principles, Science necessary conclu-  aug, d68a, voiig, émioripn.—Ibid.
sions, Opinion contingent proposi- 70 voely (ImokapBdvew) ppévno,
tions. (voiig) kai imoripn, kal d6§a.—Ibid.

eloi 8t rijc Omokipewg Sragopal,

’
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as the fact, may be the object of Opinion. Apprehension of a
necessary conclusion, based on the definitions which form the
legitimate grounds of demonstration, is Knowledge, not Opi-
nion. Apprehension of a proposition as true, but not as educi-
ble from essential and definitive theorems, is Opinion, not
Knowledge.! If based on immediate propositions, it is Opinion
both of fact and of reason: if not based on immediate proposi-
tions, it is Opinion of fact alone. ‘

§ 3. The object, then, of Science and Opinion is only iden-
tical in a manner similar to that in which the object of true and
false apprehension is identical. If the object of true and false
Opinion were identical in the way in which some explain,
among other strange results it would follow, that a false Opinion
is no Opinion. But the word Identical is equivocal : the object
of true and false Opinion is identical in one sense, and not in
another. The commensurateness of diameter and circumfer-
ence, which is an object of false belief, is not in the same man-
ner an object of true belief. While the material element, the
terms of the theorem, is the same, the formal elements are op-
posed : so that the object of true and false belief must be partly
identified and partly distinguished. The same holds with
respect to the objects of Science and Opinion. They agree in
the subject and predicate of their theorem, and agree in their
conjunction, but differ in the mode of their conjunction ; the
one connecting them necessarily and essentially, the other con-
tingently and accidentally.

§ 4. It follows, that Knowledge and Opinion of the same fact
cannot coexist in the same mind: for we cannot believe one
and the same truth to be both contingent and necessary.? The
object of Opinion and Knowledge may be identical in two dif-
ferent minds, but not in the same mind : for we cannot at the
same time entertain the two beliefs, that the conjunction of

! dwdpxew xar’ obelay kal xard
70 eldog. Science then rests on a
knowledge of the Idea according to
both Plato and Aristotle. They dif-
fered, however, as to the nature of
the Idea, though they would express
it in the same definition. & Zwxpd-

.

™ Td xaBblov ob ywpiord Emoic
oldt Todg dpiopodc: ot & ixdpoay,
xcal & roavra TEV Svrwy ’Idiag
wpoonybpevoay.—Met. xiii. 4.

* The Axiom states that nothing
can be the subject of contradictory
predicates.
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man and animal is accidental or contingent, and essential or
necessary.

§ 5. Further distinctions between Inference, Reason, Science,
Art, Wisdom, Philosophy, belong rather to Physical or Moral
Science than to the present treatise.!

CHAPTER XXXIV.

SAGACITY.

Sagacity is a talent of guessing rightly at the intermediate
when there is no time for consideration. A man observes that
the bright side of the moon always faces the sun, and quickly
divines the explanation that her light is borrowed : or observes
a man in conversation with a capitalist, and conjectures that his
object is a loan: or understands the friendship of two persons
by referring it to a common enmity. In all these cases the
extremes are observed, and at once deduced from the interme-
diate causes. The moon, C, shines with light borrowed from
the sun, B; and therefore, its luminous face is opposite the
sun, A. The conclusion, C is A, is noticed, and immediately
analysed into its premisses, C is B, B is A.

! Psychology, or at least a por- Yuwxn) xwioewg dpxs) oddt rd pépea

tion of it, belongs to Physical sci-
ence. \exriov &y iy T¢ wepi pioEwe
Ocwpnricg wepl Yuxiic paNhov §) Tijg
YAng, 8o paXkoy 1 YAy OO Exelvny
pbag doriv §) dvdwalw . . . dwopi)-
oee & &v ¢ worepoy wepi wdong
Yuyxiic Tiig pvowiic dore 1O elmeiy, 9
wepl Twvog . .. 7) obx oL wdoa %)

dmavra ... di\ov odv @¢ ol wepl
wdang Yvyiic Nexréoy. obdd ydp wa-
oa Yvx1) ptvoig, &ANG Tt pbpow adrije
2y #) xal wAeiw.—De Part. Anim. i.
1. xal mwepi Yuyxijc tviag Gewpijoar
To¥ guowod, doa p1) dvev rijc g
toriv.—Met. vi.1; Nic. Ethic. vii. 3.
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CHAPTER L
PROBLEMS OF SCIENCE.

§ 1. Problems and theorems are equal in number: problems
are four:

(1) The question of Fact: Has a given subject a certain
attribute ?

(2) The question of Reason : What is the cause that a given
subject has a certain attribute ?

(8) The question of Existence : Does a given subject exist ?

(4) The question of Essence: What is the nature of a given
subject ?1

§ 2. The word,? Whether, when we inquire Whether this or
that of certain enumerated cases is true, as when we inquire,
‘Whether or not the sun is eclipsed, generally indicates a ques-
tion of Fact: for the inquiry ceases when the Fact is known;
and, if known at first, the word Whether does not enter the
~ question.
§ 3. The inquiry into the Reason follows upon knowledge of

the Fact: when we know that the earth is subject to earth.-

quakes, and the sun to eclipse, we inquire, what is the cause of
earthquake and eclipse ?

§ 4. It is a different problem, when we inquire into the ex-
istence or non-existence of an agency or substance: as when
we ask, Is there, or is there not, a centaur? Is there, or is
there not, a God ?

! The two last of these are pro- 1i.10), so that, to a certain degree,
blems of Inductive, but first princi- the second problem also is assumed

ples of Deductive Science; the one among the principles of Demonstra-

being the hypothesis, the other the tion.
definition. The attribute, as well as ? Iy roig dvrweipévoig del Tov wo-
the subject, must be defined (book répov 1) Jryaic.—Met. x. 5.




A MIDDLE TERM THE OBJECT OF INQUIRY. 97

§ 5. When we know the Fact that an agency or substance
exists, we inquire into its Essence or nature: What is the na-
fure of man? What is the nature of a God ?

CHAPTER Il
THE OBJECT OF INQUIRY IS ALWAYS THE INTERMEDIATE.

§ 1. Problems and theorems may be classed as above. When
we inquire (1) the Fact, whether a subject possesses an attri-
bute; or (8) the simple Existence of the subject; our inquiry
is, Has it, or has it not, an Intermediate ?

§ 2. When we know (3} the Existence of a subject, or (1)
the Fact that it possesses an attribute; in other words, when
we know the simple or modified Existence of the subject; and
proceed to inquire (4) into the Essence of the subject, or (2)
the Reason of its attribute; then our inquiry becomes, What is
the determinate Intermediate ? V

§ 3. The questions (1), Does the moon wax or wane? Is the
moon eclipsed ? referring to a particular property of the moon,
are questions of modified Existence: (8), the Existence of the
moon or of night, if discussed would be a problem of simple
Existence. }

Two of the problems inquire, Is there an Intermediate? and
two, What is the Intermediate? for the object of inquiry is al-
ways a Cause, and the Cause enters as an Intermediate. To
inquire, Is the moon eclipsed? is to inquire, Is there a Cause of
the moon's eclipse? When this is settled we proceed to in-
quire, What is the Cause of the moon’s eclipse? The Cause of
a subject’s existence, or of its possessing an attribute essential
or accidental, always enters syllogism as an intermediate. By
the simply existing subject I understand the earth, the sun,
the triangle: by their modifications or attributes, equality, in-
equality, eclipse, interposition.

§ 4. The problem of Reason may be identified with the pro-
blem of Essence. The problem and solution, What is the

o
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nature of eclipse? The deprivation of the moon’s light by the
earth’s interposition ; are identical with the problem and solu-
tion, What is the Cause of eclipse? The earth interposing de-
prives the moon of light. The question, What is the Essence
of harmony? and the answer, A numerical ratio of grave and
acute, are identical with the question and answer, What is the
Reason of grave and acute harmonizing? Their having a cer-
tain numerical ratio. The question, Is it a Fact, that grave
and acute possess the attribute of harmonizing? becomes the
question, Have grave and acute a numerical ratio? and after
this is settled, ensues the question, What is the reason of their
harmonizing ? or, What is their numerical ratio ?

§ 5. Sensible intermediates show that the object of search is
always the intermediate; for semsation would render inquiry
unnecessary, by indicating the commensurate antecedent. A
gpectator on the moon would not need to inquire into the Fact
or Cause of eclipse, for sense would connect the particular
eclipse with the particular interposition; and out of this he
would elicit the commensurate conjunction.

§ 6. The knowledge of the Reason, then, is identifiable with
the knowledge of the Essence. For the Essence of the subject
is the Reason of its simple existence: and the Reason of the
attribute constitutes its Essence.

CHAPTER III

DEFINITION AND DEMONSTRATION HAVE NOT THE
SAME PROVINCE.

§ 1. The object, then, of research is always the Interme-
diate.! Let us next examine how the Essence or fundamental
character is discovered and explained, and what is the nature

! Mr. Whewell asserts (Philoso- discovery of the major extreme; but
phy of the Inductive Sciences, book he does not observe that what he
if. chap. 5.) that the discovery of calls the “ second extreme” is really
the middle is not so important a the middle of an original syllogism.
step in the progress of science, as the The phenomenon that Kepler ob-
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and the object of definition, beginning with a preliminary dis-
cussion closely allied to what has preceded ; whether the same
object under the same aspect is both demonstrable and de-
finable.

§ 2. Some matters of deduction must be indefinable, for syl-
logism in the second and third figure is negative and particu-
lar: but definition, stating what an object is, must always be
affirmative and universal.

§ 3. The objects of affirmative conclusions in the first figure
cannot all be definable : for, if all knowledge of the demonstra-
ble results from demonstration, all the demonstrable must be
indefinable ; else, possessing the definition and not the proof,
we might know the demonstrable without demonstration.

§ 4. The same may be seen by induction: there was never a
case in which an attribute, essential or unessential, was learnt
by mere definition.

§ 6. If definition is limited to the characterization of sub-
stances, attributes are indefinable.!

§ 6. We have shown that some objects of demonstration are
indefinable. To show that some objects of definition are inde-
monstrable, we may repeat one of our former arguments. Unity
of the truth implies unity of knowledge ; and to know a dedu-
cible truth is to possess its deduction: a deducible truth, there-
fore, cannot be known by definition.

-§ 7. Again, definitions are the principles and foundation of
deduction: and the principles are indemonstrable: else there
would be elements of the elementary, and foundations of the
foundation, in endless regression. The primary or limiting
truths, therefore, are definitions incapable of deduction.

served, the conclusion of the original
syllogism, was :
Mars is seen in certain positions.
After many unsuccessful attempts,
Kepler explained this by assuming :
Mars describes an ellipse about
the sun.
The elliptical motion of Mars is
here the middle; it would be the
major of a syllogism, which ex-

plained by what forces Mars was
impelled in his elliptical course, in
which the forces would be the
middle.

1 This, however, is not true. ¢a-
vepdy b1 & wpdrwe Kal anhdg dpro-
pog kal v ri iy evar Tdy odowiv
dorar ob iy dANAG kal T@v AA\wy
dpoiwg dori, i}y ol mpiTwe.—Met.
vii. 4. See Post. Anal. i. 10.
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§ 8. The objects of definition, then, and demonstration are
not always identifiable: nor are they in any case. For the
defined is the essence or fundamental character, and this is
always postulated or assumed in science, not demonstrated:! -
as the mathematician assumes, not demonstrates, the nature of
Unity, or the nature of Even.

§9. All deduction conjoins or disjoins a subject and predi-
cate: in definition there is no subject and predicate. Animal
is not attributed to Biped, nor Biped to Animal: Plain to
Figure, nor Figure to Plain.

§ 10. Again, Essence differs from Fact: the definable is an
Essence, the demonstrable a Fact: and as Essence and Fact
are not, like Triangle and Isosceles, related as part to whole,
they require a different mode of explanation.

§ 11. We have seen that neither the whole classes of the de-
finable and demonstrable can be identified, nor any of their
members :2 and the same difference that exists between the
definable and demonstrable will exist between definition and

demonstration.

! In the Greek we have Vworifé-
pevar 7 i dore: this is an inaccu-
rate exprossion: & ydp dpioudc Giaig
pby lorw, Vwéleag & otk Eori—
Book i. 2.

3 The indemonstrability of first
truths is expressed by Plato, when
he makes Socrates as teacher pro-
fees the obstetrical art. (dyovdg eipe
oopiag . . pawevesOai pe 6 Oedg dvayrd-
La, yeovviy 8t dxwexdvoey. Themt.
§20.) Ideas and principles must be
the spontaneous growth of the mind ;
they cannot be imparted from with-
out; they are not, like deductive
conclusions, implied in previous
knowledge ; they require a new per-

ceptive power, and the first genuine
perception of a great principle is, as
it were, a new birth. The only
assistance to their development that
a teacher can contribute, is the use
of the Elenchus, the rejection of un-
sound maxims and distorted views,
by deducing their false consequences,
or showing their discordance with
acknowledged truth. (Bacavilay
worepov eldwhov xal Yevdog dmwo-
ricre. Tob véov 5 dudvoa, 7) yoviudy
re xail dA\nfic.—Thest. § 20. dA\\a
pipe 81) adrd wowwf oxepwpeda, yom-
pov 7) dvepaiov Tvyxdve dv.—1bid,
§23)
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CHAPTER 1V.

CATEGORICAL PROOF OF A DEFINITION.

Beside the considerations hitherto alleged to show that
a definition cannot be deduced, we may observe that the terms
of a syllogism in which the essence is demonstrated must be
peculiar to one another and reciprocate : if A in the conclusion
is peculiar to C, A the major must be peculiar to B the inter-
mediate, and B to C the minor. Again, in order that A in the
conclusion may be essential to C, A the major must be essential
to B the intermediate, and B to C the minor. Unless we have
a pair of essential premisses, if B is not essential to C, as well
as A to B, A in the conclusion will not be essential to C. B,
then, will be the essence of C, as well as A; and B will be its
essence antecedently to A. If C is Man, and A its deducible
definition; B the intermediate will be a prior definition, and
some other intermediate prior to B. The minor premiss of the
deduction will always be a petitio principss; for when we assume
that C is B, we assume the essence of C. It will be better to
suppose that there are only two premisses to the deduction,
and these, therefore, primary and immediate ; and then it will
be clear, that proof by convertible propositions always involves
a petitio privcipss, whether Man, the Soul, or anything else is the
subject of definition. In order to prove that the soul is the ori-
ginal cause of life, because it is a self-moving number, we must
postulate that the soul in its essence is a self-moving number.
For if A is merely the predicate of B, and B of C, it does not
follow that A is the essence of C. And if A, though essential,
is only part of the essence, as animality is part of humanity,
and not identical, or the whole essence of B, and B of C; we
cannot conclude that A is the whole essence of C. If, on the
other hand, the premisses are of this character, then B is the
antecedent essence of C, and the demonstration is vitiated by a
pelitio principst.
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CHAPTER V.
ESTABLISHMENT OF DEFINITION BY DIVISION.

§ 1. Division, as we saw in the analysis of the figures, cannot
enable us to deduce a definition.! The conclusion of the pro-
cess, like the conclusion of induction, is defective in necessity.
A conclusion must not be a matter of question or concession,
but the inevitable consequence of the premisses, unaffected by
concession or denial. In establishing a definition, you ask
whether Man is animate or inanimate ; and assume, not deduce,
that he is animate. Again, after dividing Animal into terrestrial
and aquatic, you do not deduce but assume that he is terrestrial.

§ 2. At the end, you do not deduce necessarily, you ouly as-
sume, that the combination of these elements is the essence of
Man. The number of the elements is immaterial. Though the

-assumptions might warrant some conclusion, the syllogism ac-
tually drawn is incouclusive : though it might be inferred that
the combination is a predicate of Man, what necessity is there
to conclude that it is his definition ?

§ 3. Again, how can you be sure that there is no excess nor
deficiency in the elements, that none were passed over in the
division? This fault, however, though often incurred, may
be avoided, if, without pretending to deduction, ‘we assume
only essential predicates, and carry on a continuous and unin-
termittent division till all the elements are exhausted; which
must be the case when we arrive at a species no further divi-
sible.

§ 4. In this process, however, as in Induction, though some
truth may become evident, it is not by syllogism. Though you
close the process by selecting and putting together the defini-
tion, you do not conclude: you are just as liable to the ques-
tion, Why ? as if you assert the necessity of a conclusion with-
out having produced any intermediate. You assert the essence

! Prior. Anal. i. 31.
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of Man to be, wingless, biped, footed, animal :
of the process I demand a proof.

§ 5. You may prove, perhaps, that every thlng is mortal or
immortal, and continue the subdivision: but this array of sub-
divided branches is not a definition of Man: so that, though
proof enters the division, the definition of Man is not proved.!

at every stage

CHAPTER VI

HYPOTHETICAL PROOF OF DEFINITION, AND PROOF
BY DEFINITION OF THE OPPOSITE.

§ 1. Is Definition susceptible of an hypothetical proof, if we
assume as our major, that the reciprocating combination of es-
sential predicates is the definition; and as our minor, that cer-
tain predicates are essential, and when combined' reciprocate
with the subject ; and thus conclude that these predicates com-
pose its definition? Here, as in the former case, the minor
premiss is a petitio principii.

§ 2. Again, in proving we do not define Proof, for the pre-
misses are always related as whole and part: so in deducing a
definition we ought not to assume among our premisses the
definition of Definition; but as, if our proof is disallowed, we
maintain it by defining Proof ; so, if our proof of definition is
disallowed, we may answer by defining Definition.? As we
draw a conclusion independently of the definition of proof, so

! Though Division is no proof of
Deflnition, yet it is of great use in
the investigation of a Definition.
See chap. xII.

3 rovro ydp xero nuiv T Ti v
¢lvar. The past tense ixeiro sug-
gests the reason why the v, to
which it is equivalent in the formula
7i v elvay, is in the past tense. It
signifies a definition as employed in

proof; and the #» is in the past
tense, because the definition was as-
sumed before it is employed to sup-
port a conclusion. At the time of
its assumption we may suppose that
the present tense was used, as above,
where a definition professes to be
proved : rovro dp’ dori TO elvas
Exeivep.
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we ought to prove a definition independently of the definition
of Definition.!

§ 3. A hypothetical demonstration, that assumed the es-
sences of opposites to be opposite, and, as dividedness is the
essence of evil, concluded that the essence of good is undivided-
ness, would be similarly guilty of a pefitio principsi. The
conception introduced to prove an essence must be an essence,
but not identical with the essence to be proved; nor, as in the
case of opposites, must they possess the same definition, and
reciprocate. . .

§ 4. Both the proof by division and the proof by hypothesis
are liable to the objection, that they introduce in the conclusion
a unity among the elements that did not appear in the premis-
ges.? Why is Man defined to be a terrestrial biped animal, and
not rather, a terrestrial, and a biped, and an animal? Why do
these elements combine into a single essence more than the
predicates Grammatical and Musical ?

CHAPTER VIL
ESSENCE CANNOT BE PROVED.

§ 1. How does Definition unfold the essence, if it ‘neither,
like syllogism, shows that from certain assumed existences the
existence of something else necessarily follows ; nor, like induc-
tion, that a law holds because it has no exception? Both these
methods prove existence, not essence: what other method re-
mains? The definer, surely, does not point out the essence
with his finger as an object of sensation ?

§ 2. How can the Essence possibly be exhibited? For
knowledge of the essence necessarily involves a knowledge of
the existence. We cannot understand the essence of a nonen-

! Though the hypothetical proof wuseful for this purpose. See Nic. .
is not demonstrative, yet it is useful Ethic. woAdkic piv oy yvwpilerar
in investigating a deflnitivn. See % dvavria ¥ ¢ awd rijg dvavriac.
chap. X11. Also proof by the defi- Book v. 1.
nition of the opposite, though little 2 See Metaph. vii. 12.
more than a petitio principii, is
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tity, such as Goatstag, though we may understand the meaning

of the name.

How can one and the same method evince both

the essence and the existence?! For essence and existence are
distinct truths ; and the object of definition is single, like the

object of demonstration.

§ 3. Again, as no truth but essence is indemonstrable, and
existence is not essence,’ for existent is never a genus, it fol-

! The difference between Deflni-
tion and Hypothesis is pointed out
by Mr. Mill: the latter he calls a
Postulate.  “The Definition of a
thing, along with the meaning of a
name, covertly asserts a matter of
fact. This covert assertion is not a
Definition, but a Postulate. The
accompanying Postulate affirms the
real existence of things possessing
the combination of attributes set
forth in the definition; and this, if
true, may be foundation sufficient
on which to build a whole fabric of
scientific truth.” In contending,
against Stewart, that Definitions are
not the original premisses of science ;
that the conclusion follows not from
the Definition, butfrom the tacit as-
sumption of a matter of fact; he may
seem to have the concurrence of
Aristotle, who makes much the
same assertion : (o 8pot olx eiowy
vmwobiceig. . . .4AN’ ¢y Taic mwpordoe-
ow ai dmobiceg. . . .eloe ydp vmwobi-
oeg bowy Syrwv T kéiva elvae yi-
veras 10 ovpwépacpa.)—Post. Anal.
i. 10. Speaking too of premisses he
only names the hypotheses: (ai dpxai
xal al Aeybuevar vmwobiceg adrai
Post. Anal. i. 19. See also

elot.

* Prior. Anal. ii. 17, and Nic. Eth. vii.

8. dpx1), Gomep dv. Toig pabypari-
xoi¢ al dwodéoeig:) however, at other
times he only specifies the Defini-
tions, (&rt, ai dpxai rév dmwodeifewy

optapoi. . . . 7) rd mp@ra dpropol {gov-
rat dvawédexro.—Post. Anal. ii. 3,
kal dpxiv imoriune elvai Twa
papty, § rodg Bpovg yvwpilopey.—
Post. Anal. i. 3.) the truth being,
that both of these elements, as well
as the Axioms, are necessary. (viag
pévrow ixmoriuac obdiy xwhle fva
ToVTwy mapopav ... dA\N' oddly
nrrov r§ ye pvoa rpla ravra lori
Post. Anal. i. 10.) Mr. Mill indeed
says that the Postulates are the pre-
misses on which the theorems de-
pend ; and while these are retained,
it would make no difference in the
certainty of geometrical truths,
though every Definition were laid
agside ; and that the conclusions
which seem to follow from a Defi-
nition do not follow from the Defl-
nition as such, but from an implied
Postulate. (System of Logic, book
i.8.§6,7.) But, like Aristotle, he
makes the Postulate include the De-
finition ; for it is the idea or object
presented by a Deflnition which is of
importance in demonstration, not
the name by which this idea or
object is symbolized.

3 This is not accurate: only the
existence of the attribute or effect is
demonstrated : the existence of the
primary substance or cause is as-
sumed in the Postulate or Hypo-
thesis. (Post. Anal. i. 10.; also ii.
8. rd dpeoa kai Tag dpxag rai evat
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lows, that all existence is demonstrable. This is verified by the
processes of the actual sciences: the geometer assumes the
conception of Triangle, but demonstrates its existence. What,
then, does definition unfold? It cannot unfold the essence of
Triangle, for we cannot know the essence without knowing the
existence.

§ 4. The recognized definitions never prove existence. You
define a circle to be a line equidistant from a middle point.
‘What necessity is there that such an object exists? and again,
why is such an object a circle and not bronze? Definitions
neither evince the possibility of their objects’ existence, nor
that they belong to the object professedly defined, but are
always open to the question, Why ?

§ 5. As definition must unfold either the essence of a reality
or the meaning of a word, and cannot unfold the essence, is it
any sentence unfolding the signification of a word? No: else
nonentities would be definable, for their name may have a sig-
nification : and all speech would be definitions; for every sen-
tence might be named ; and the contents of the Iliad would be
a definition of the name. Besides, the signification of a word
can no more be evinced by demonstration or definition than the
essence of a reality.

§ 6. It is clear that demonstration and definition, and the
objects of each, are distinct: and that definition is not demon-

kai ri dorw vmwobécbar Jei, and
Metaph. vi. 1. pavepdy 871 odx oy
andédeadic obaiac obdt rov ri dorwy,
d\\a Tig d\\og Tpbémog Tijg Ophd-
otwg. Opoiwg & 008 &l Eorwv ) ph
dore 70 yivoe mwepl 8 mpaypareiov-
Tat, obdtv Niyovas, Sid 1 Tijg abdrijc
evar duavolag 16 re Ti dore dijhov
moiely kai el EoTe TovTO.)

The difference between Existence
and Essence, i. e. between Hypothe-
sis and Definition, is pointed out by
Plato, Themt. § 139, and § 147,
dwedexbpeda B Ta@v wpdrwy odx
&in Néyog, ¢ oy rd dA\\a obykerar,
Sbre adrd xal aird Exacrov iy

GoivBerov, kal oddt T lvar wepi
abrov 8plac Exor mwpospipovra ei-
meiv. He seems to point out the
distinction between peculiar and
common principles, i. e. between
Theses and Axioms, when he makes
some of the birds in his aviary keep
in flocks separate from the rest,
while others pass from one flock to
another, and fly about everywhere.
v ixdory Yuxj§ woujowpey wepiore-
pe@vd Tiva mwavrodawiy Spvibwy,
Tdg pdv xar’ dyilag ofoag ywpic
r&v E\wy, rdg 8¢ xar S\iyag,
tviag 0t pévag St maodv dxy av
ToxwoL meropévac.~—Ibida§ 131,
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strative ; and that essence can be discovered neither by demon-
stration nor by definition.

CHAPTER VIIIL
TWO KINDS OF DEFINITION.

§ 1. We must now reconsider whether any of the above state-
ments are inaccurate ; and again inquire what is the nature of
definition ; and whether essence in any sense is definable or
demonstrable, or absolutely indefinable and indemonstrable.
To know the essence, as we said, is the same as to know the
reason of the existence.! For every thing has a reason: and
this is either identical with the object or distinct; and if dis.
tinct, either demonstrable or indemonstrable. If one cause is
demonstrable, another indemonstrable cause must be the inter-
mediate ; and the proof is in the first figure, and the conclusion
affirmative and universal. In this mode of demonstrating the
essence, we prove one definition by another; for the interme-
diate that proves an essence or a peculiar predicate must itself
be an essence or a peculiar predicate. Of two definitions, then,
one is proved and the other assumed: and, as we said before,
this is not a demonstration, but a dialectical proof, of the es-
sence.?

§ 2. We will now start again, and show how far demonstra-
tion is concerned with the essence.

Knowledge of a cause is either subsequent to knowledge of
the fact or simultaneous, but never antecedent: in like manner
knowledge of the essence never can precede knowledge of ex-
istence. ’

§ 3. Knowledge of existence is either accidental, or implies a
partial perception of the essential character :3 as when we both
know the existence of thunder, and that it is a eertain noise in
the clouds: or the existence of eclipse, and that it is a certain

! Post. An. {i. 2. 2 Post. An. ii. 4. 3 Knowledge of
the existence is essential when simultaneous te knowledge of the essence.
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loss of light: or the existence of man, and that he is a cer-
tain animal: or the existence of the soul, and that it is a
certain self-moving power. Accidental knowledge of the ex-
istence is no advance towards knowing the essence. To inquire
into an object’s nature, without adequately knowing that it
exists, is to inquire into a nonentity. But a knowledge of its
existence, in which the object itself is partially recognized, is a
step towards a conception of its nature: so that the two kinds
of knowledge vary together in their degree of completeness.

§ 4. Suppose that the object is partially perceived: and, in
the first case, let A represent Eclipse, C the Moon, and B the
Earth’s interposition. To inquire whether C is A—whether
the moon is eclipsed—is to inquire whether C is B,—whether
she has experienced the earth’s interposition ; that is, whether
she has satisfied the definition of A :1 if this can be asserted in
a minor premiss, we assert the conclusion. Or, it is to inquire,
which of the contradictory majors, A or not-A, is defined by
the existing intermediate B: whether the conditions of con-
taining angles equal to two right angles, or the conditions of
the contradictory predicate, are satisfied by the triangle. When
the premisses are immediate truths, they furnish a simultaneous
knowledge of fact and of reason.

§ 5. Otherwise they inform us of the fact alone: if our
proving intermediate is the phenomenon, that at full moon
bodies, between which and the moon there is no intercepting
body, cast no shadow, we know the fact of eclipse without the
cause, the existence without the essence.

§ 6. When we know the fact that C is A, to inquire into its
reason, B, is to inquire into the definition of A the major: is it
the earth’s interposition, or the moon’s extinction, or rotation
on her axis? Let C represent a Cloud, A Thunder, B the ex-
tinction of fire. What is the reason that a cloud thunders ?¢
Because fire is extinguished in the cloud. We have the syl-

' That Xéyoc here means defini- dxpov: &id wdcar ai émorijpas &
tion appears from & passage below: opwopod yivovrar.
xal Zore ye Néyog td B 7ol A rob ? This definition is given by
wpérov dxpov: and from chap. XIv. Anaxagoras, and rejected by Ari-
tor. 8t 10 phoov Néyog Tob wpdrov stotle. (Meteor. ii. 9.) His own ac-
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logism, C is A, because C is B, and B is A: and the middle
term, B, is the definition of A the major: assuming that the
definition of Thunder is, the extinction of fire in a cloud. If
there is another intermediate, it will be a prior definition.?

§ 7. Such is the method by which the essence is discovered :
and it appears that the definition is not demonstrable, and yet
involves a demonstration. It is true, as appeared in the pre-
liminary discussion, that essence is indemonstrable: but it is
also true, that, when an object is distinct from its cause, its
definition involves a demonstration.

§ 8. While some objects are thus distinct from their cause,
others are identical : the essence of the latter is immediate and
elementary: and both their existence and definition must be
assumed in an hypothesis, or otherwise unfolded : as the defini-
tion and existence of the monad are assumed by the arithmeti-
cian. When objects have an intermediate and a distinct cause,
their existence and essence are unfolded in demonstration,

though their essence is not directly demonstrable.

count may be given in the words of
his scholiast, (p. 269 of Ideler’s edi-
tion,) yiverar Bpovry ik rijc Kamv-
Sovg dvabvmdoewe dv g véger dmo-
rheopévne kal, Tov vépove FEwlev

" wucvovptvov Sid Ty YoEw, ixmupn-

wopéivne Puaiwg kal vign Twa
wAnrrobong ral warayov mwowdang.
Compare his account of Wind : dve-
o 7 ramvddng dvabupiacie xal
péperar wAnoiov Tov dmoyeiov dépog,
xai mwpoowraiovea kUK Kwovpéi-
vy ocopar. xeiras kal wemhavnpévny
eic Td whdywa kivnow mousirai—
Ibid. p. 240, and of Rain: 70 mepi
T yijy Vypdy xd raw derivwy ral
vwd rijg dNAng Tijg dvwBer Bepudrn-
Tog¢ drpdoduevoy piperar dvw: Tijg
8¢ OcpubrnToc dmohimwobong tijg dva-

yovong adrd, ovwwisrarar wdlw 1)
drpile Yuyxopévn xal yiveraw Héwp,
yevbpevoy 8¢ péperar wéAw wpdc Tiiv
Yiiv—Meteor. i. 9. Many other
examples of causal definition may
be found in this treatise, which, like
that cited from Anaxagoras, though
false a8 doctrines of physical sci-
ence, may serve as models in point
of form.

! This is the case when the cause
is not only distinct, but also demon-
strable. ({07t Tt aireov, kal Tobro 9)
T abdrd ) dA\o, xdv § d\No, 1) dmo-
deaxrdy 9) dvambdexrov.—See be-
ginning of chap.) Such a demon-
stration would be the petitio prin-
cipti discussed in chap. 1v.
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CHAPTER IX.
DIFFERENT KINDS OF DEFINITION.

§ 1. Definition is an exposition or statement exhibiting the
essence : one kind exhibits the signification of a name, or of an
expression, such as, Triangular character, used instead of a
name. When we know that an object exists corresponding to
the name, we investigate its cause; a difficult investigation, be-
cause, as we said above, its very existence is hitherto unknown,
or only accident.lly known.

§ 2. The Unity of a statement is constituted by aggregation :
as the Iliad is one aggregate of many statements: or by essen-
tial unity in the subject and predicate of a proposition.

§ 3. Besides nominal definition there is real definition; a
statement exhibiting the cause of existence. The former indi-
cated without proof: the latter is a demonstration of the es-
sence without a demonstrative form. When it is asked, Why
does it thunder? the answer is, Because fire is eéxtinguished in
a cloud. When it is asked, What is thunder? the answer is,
The extinction of fire in a cloud. One and the same statement, "
disguised in form, becomes a definition, or a proximate demon-
stration.1

§ 4. Another definition is the conclusion of an essential de-
monstration :2 a8 when we define Thunder, a certain noise in
the clouds.

14, e. a demonstration by the im- a. Definitions consist of cause and

mediate caunse.

2 ol ydp pévoy 1O Bri Ol TOV
dpiorcdy Néyov dnhoty, dAAd xal
™y alriay browdpxew rai bpgai-
veoOar viv 8t dowep ovuwepdopald
ot Aéyor &y Bpwy eloiv.—De Anima,
il. 2.

Several questions may be asked
with respect to these causal defini-
tions.

effect ; they also consist of genus
and difference. What is the rela-
tion of the cause and effect to the
genus and difference? 1Is the cause
a generic or a differential element ?
Or are genus and difference only
constitutive of the formal cause, so
that the other causes are neither .
generic nor differential ?

b. This suggests another question :
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§ 5. Definition of the immediate is an indemonstrable thesis,
or position of an essence.

§ 6. Real definition, it appears, has three species :!

(1) An indemonstrable statement of the essence.

(2) A deduction of the essence without the deductive
form.

(8) A conclusion of a deduction of the essence.

§ 7. We have now inquired how far essences are demonstra-
ble or indemonstrable, and what essence is demonstrable: and
how many kinds and objects of definition there are, and how
far it proves the essence : and how far demonstration and defi-
nition are identical in object, and what is their relation.

CHAPTER X.
CAUBATION.
§ 1. Science is knowledge of a cause: there are four sorts of

cause: the formal; the material, or the necessitating antece-
dent; the efficient, or the first excitement: and the final: all of

these appear as intermediates.

What is the relation of the formal to
the other causes ? for they ought to
be contradistinguished ; and yet in
many cases it would seem to be im-
possible to give the form or essence
of an object without specifying its
material, efficient, or final cause ; as
in the definition of Eclipse, or Thun-
der, in the preceding chapter. Or
is form equivocal, in one sense ex-
cluding the other causes, in another
including the proximate, efficient,
final, or material cause ; a8 may be
implied in the words, ¢ atrdc Adéyog
O3l pty dwédedic ovvexig, @il Ot
opopée? chap. 1x.

¢. Cause and effect are essentially
connected, and two modes of essen-

tial connection are described, book i.
chap. 1v. and xx11. In which of
these ways are cause and effect re-
lated ? Is the cause a predicate of
the effect, and found in its defini-
tion, as animal in the definition of
Man? or is it a subject of the effect,
and found in its definition, as num-
ber in the deflnition of Odd ? Orare
some causes related in one way, and
others in the other, the formal and
final in the former, the efficient and
material in the latter? Or are they
related in none of these modes? for
these seem properly the relations of
species to genus and to specific pro-

1 See Post. Anal. i. 8.



112 FOUR CAUSES.

§ 2. The necessitating antecedent cannot be traced in less
than two propositions:1 their common intermediate necessitates
the conclusion. Let us take an example: Why is the angle in
a semicircle a right angle? What antecedent necessitates this
predicate? Let A represent a right angle: B the half of two
right angles: C the angle in a semicircle. From the proposi-
tions, C is B, B is A, we conclude that C is A; which means,
that the angle in a semicircle is a right angle: and B is the an-
tecedent that necessitates this conclusion. The interpretation
of symbols resembles verbal definition.

§ 8. The formal cause as intermediate has already been ex-
plained. .

§ 4. We inquire the efficient cause when we ask, What was
the origin of the Persian war? Why were the Athenians
attacked ? Because they assaulted Sardis with the Eretrians.
Let A represent war, B unjust aggression, C Athens: A is con-
joined with C, because A and B, B and C are conjoined. The
assault on Sardis, the first movement or original impulse of the
war, appears as the intermediate.

§ 5. When we ask, Why does a man take exercise? For
health: Why is a house :built? For the preservation of pro-
perty : Health and Preservation are the motive or final cause.
Suppose that exercise is the efficient cause of digestion, and
digestion the efficient cause of health: and let C represent ex-
ercise, B digestion, A health. In the efficient-cause syllogism
the intermediate that conjoins A with C is the efficient cause B,
which enters into the definition of the final cause A. In the
final-cause syllogism the existence of the fact, that C is B, is
explained by the mediation of A the motive. Thé propositions
of a syllogism should be inverted,? and then the relation of the
efficient and final causes will be clearer.

! ai ywobiceg Tob cupTEpdoparog
g 70 ¢ oV airuz iori.~—Phys. Aus.
ii. 3.

2 The inversion of a syllogism is
when the conclusion and one of the
premisses change places. For the
meaning of peralapfBdvew, see To-

pies, viii. 12. 10 ydp dyrorpipey
dori 70 perakaBévra ro ovpmwépasua
perd T@v Aowdy dpwrudrwy dve-
Asiy 2y r@y OoBévtwy. The follow-
ing is an example. The eye sees be-
cause it is of a certain structure;
here the mechanism (B) of the eye
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§ 6. The terms of the final-cause syllogism do not preserve
the order of occurrence observed in the efficient-cause syllo-

gnsm
middle term, Aggression, was

In the syllogism that exhibited the efficient cause, the

the earliest occurrence: in the

syllogism explaining the motive, the minor term, Exercise, is
the earliest occurrence : the middle term, Health, the latest.

§ 7. ‘A fact may be necessitated by the material cause, and
yet have a design:! as light issues from a lantern in conse-
quence of the material necessity that corpuscles escape through
pores too large to retain them, (if we assume that bodies are

(C) s the efficient cause of sight (A) ;
and we have the following eyllo-
gism :
all Bis A
all C is B
. all C is A,
Bat the eye is of a certain structure
in order that it may see: sight is
the final cause of the mechanism of
the eye. In the syllogism by which
this is expressed,
all Ais B
all C is A
~.all Cis B,
the minor and conclusion of the
former syllogism have changed
places.

! A lantern (A) emits light (C)
because it is of a porous material
(B), and in order to guide us in the
dark (D). The proposition, A C,
may be proved by either of the mid-
dles, B or D ; the proposition, A D,
may be proved by the middle B, and
the proposition, A B, may be proved
by the middle D. The difficulty of
reconciling the efficient and mate-
rial with the final caure, a question
which is here so briefly dismissed,
has been one of the chief points on
which the schools of philosophy
have split, some adopting the ma-
terialistic, others the spiritualistie

theory. Kant attempts a recon-
ciliation in his Critic of the Judg-
ment. 8ee Plato, Phado, § 106;
also ' Trendelenberg’s Logic. The
conclusion deducted from a final
cause indicates the neceesary con-
dition for realizing a proposed end,
and is said to possess an hypo-
thetical necessity. roiiro & loriv
Gomep 8 dmobigewg. damep ydp,
dwel 06t oxilew T weNéxer, dvdyrn
oxknpdy elvar, & 3 oxAnpdy, xak-
xody ) adnpodv, olirwg xal dmweds
19 odpa Spyavov, évexa ydp Twog,
vdyrn Towovdi elvar xai ix Towwvdl,
&l ixeivo éorar.—De Part. An. i. 1.
olov, 8ud T¢ 6 wpiwy Towadl; Brug
108l kal Bvexa rovdl. rovro pévroc
10 oV tvexa &OVvarov yevioOar &y
pn adnpoiic ¥ dvdykn dpa oln-
potv elvas, el wplwy Eorar kai 7o
tpyov abrov. & Vmobicews odv T
dvayraiov.—Phys. Ausc. ii. 9. Prac-
tical deliberation proceeds from the
final to the discovery of the efficient
cause, and is based on a definition
of the former. % dpxn dwd rob
optopot xal roU Néyov. Oproapéive
ydp 18 Epyov Tob wpiew, 87t Saipe-
o rowadi, abrn & obx orar, el p1)
#Ee d08yrac Torovadl, odroi & ob, &l
p1) adnpovg.~—Ibid. Compare Nie.
Eth. vi. 12,
Q
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transparent by the transmission of light through their pores,)
and in order to guide us in the dark. There is no reason why
the origin of a fact as well as its permanence should not be due
to two causes : as for instance, in the case of thunder: it is
quite possible that the roar and hissing may be the necessary
effect of the extinction of fire in a cloud, and that it may be
designed, as the Pythagoreans said, to strike awe into the in-
habitants of Tartarus. Cases like this are very numerous in
natural productions and processes : for there are two kinds of
nature ; one a necessary agent, the other acting with design.

§ 8. Necessity is of two kinds ; Nature, or the internal im-
pulse, and Violence, opposed to the internal impulse : a stone
is necessitated to move upwards and downwards, but not by
the same kind of necessity.

§ 9. Some productions of human intelligence, as a house or
a statue, never arise by chance or by necessity, but always by
design : others, as health or preservation from danger, may
result from chance. Contingencies, when not produced by
chance, and when the end is good, are most obviously designed
by nature or man. Chance is inconsistent with design.

CHAPTER XIIL
SUCCESSION OF CAUSE AND EFFECT.

§ 1. As existing effects are explained by existing interme-
diates, 80 past, present, and future effects are explained by past,
present, and future intermediates.! The moon will be eclipsed
because the earth will intervene; was eclipsed because the
earth did intervene ; is eclipsing because the earth is interven-
ing. Suppose that ice is water solidified : and let C be water ;
A solidified ; B the intermediate, complete departure of heat :

! Perhaps 3 should be translated xec dvoily dpfaic del rdge ywwviag
eternal; for that which is eternal flsag" dAN’ Bpwg dori T rijg didibry-
may have a cause. Anuéxpirog 8 rog rairag ¥repov alroy: Tav pbv-
Tob del obx dEwi dpxiv Ipreiv, Ni- rou dpx@v obx Ioriy ¥repov alrwoy
ywy ok 8pBig* kai ydp 1o Tplywvoy  didiwy obowy.—Phys. Ause. viii. 1.
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Ice forms while B is happening ; has formed when B has hap-
pened ; will form when B shall happen.

§ 2. Such effects and causes, whether past, present, or future,
are simultaneous both in occurrence and duration: other causes
and effects are not synchronous, but successive: past effect
succeeding past cause; present effect present cause ; and future
effect future cause.

If both events are past, the antecedent may be inferred from
the subsequent, and the intermediate will also be a past event.
But the subsequent cannot be inferred from the antecedent :
for whether the interval between them is definite or indefinite,
it is false to assert the subsequent before the interval has
elapsed.

There is the same relation between two present or two future
events.

§ 8. From a past occurrence, as minor, we cannot infer a
future occurrence, as major: for the intermediate must be
homogeneous to minor and major, whether past, present, fu-
ture, or eternal ; and the same middle cannot be homogeneous
both to past and to future. Besides, whether the interval is
definite or indefinite, before it elapses the latter cannot be
asserted.

§ 4. It should be inquired, what is the principle of continuity
between present and past events: or rather, it is clear that two
past events are limits or atoms, and resemble points in their
indivisibility and -discontinuity: and that, as lines contain an
infinite number of points, so present of past events ; and the latter
as well as the former are incapable of continuity.

This subject, however, must be treated more fully in \ the
general theory of production.

§ 5. When the rise of events is successive, the primary cause
is immediate. Let A, C, D, be successive past occurrences ; then
C, compared with A, is a principle or intermediate, as nearer to
the Now, or present moment, the beginning of time. If D has
occurred, C has occurred ; and if C has occurred, A has oc-
curred: therefore, if D has occurred, A has occurred, by the
intermediation of C. However long we proceed in this manner,
we shall never have filled up the interval with immediate links,
but there will always be room remaining for infinite intercala-
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tions ; there being, as we said, no continuity between events
that have past. Yet the Now furnishes us with a primary and
immediate point of departure. )

§ 6. The same is true of future events: if the subsequent D
takes place, the antecedent A will have taken place, as may be
proved by the intermediate C. If D takes place, C will have
taken place; and if C takes place, A will have taken place :
therefore, if D takes place, A will have taken place. This series
also is infinitely divisible, for future events are discontinuous :
yet here, too, the ultimate point of departure is immediate.

§ 7. This may be exemplified. If a house was built, the in-
termediate laying of the foundation proves that stones were
shaped :! if a house was built, the foundation was laid ; if the
foundation was laid, stones were shaped: therefore, if a house
was built, stones were shaped.

Again, if a house shall be built, the same term will serve as
intermediate to show that stones will be shaped.

§ 8. Nature presents a perpetual cycle of occurrences :2 this
may be explained in a syllogism whose middle and extremes are
convertible : then all the three propositions may be obtained by
reciprocal generation, each appearing at one time as premiss, at
another as conclusion, the reasoning proceeding in a circle.
The following phenomena furnish an example. When the
earth is wet with rain, an exhalation rises ; when an exhalation
rises, a cloud forms; when a cloud forms, rain follows, and the
‘earth is saturated : so that the same term recurs after a cycle of
transformations. Every occurrence has another for its conse-
quent; and this consequent another, and so on, till w2 are
brought round to the primary ocourrence.

§ 9. In some occurrences the attribute is commensurate to
the subject; in others, as the growth of a beard, the attribute is

! De Gen. et Corr. ii. 10.

3 r§ Nawopbvy Tpdwy ocvvERAn-
pwoe 70 8\ov & Bedg, dvdeNexij wou-
oag T}y yiveow: . . . 810 ral rd\\a,
boa peraBdAle elg dAANPAa, pipcira
i)y koK popdy: pévn yap % cixke
evvexng.—De Gen. et Corr. ii. 9.

&l dpa rwdg 3§ dviyeng anhic n

yéveag, Gvayxn mepucurhely xal drva-
kdpumwrew . . . dvriorpipay dpa dvdy-
xn éorar.—Ibid. ii. 10.

Ot 8¢ voijoar TovTOV SaWEp WoTA-
pov piovra ctrhp dvw kai kdre* kai
roir’ dvdehexic #0ike yiyveobar.—
Meteor. i. 9.
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only general, not universal: the latter results from a general
intermediate. If A were commensurate to B,and B to C, A
would be commensurate to C; that is, predicated at all times of
ell its individuals. By hypothesis, C and A are only generally
conjoined ; therefore the intermediate and extremes are only
generally conjoined: therefore there are immediate general
propositions.

CHAPTER XIIIL

ESTABLISHMENT OF DEFINITION.

§ 1. Having explained how essence is defined, and how far it
is definable or demonstrable, let us examine how its elements
must be discovered.

Some universal predicates are more extensive than the species,
though confined to the genus; entity is predicable of the triad,
and of other subjects beyond the genus Number; but Odd,
though predicable of other subjects, such as the pentad, is pre-
dicable of nothing beyond the genus Number. The primary
combination of such predicates that is not wider than the sub-
ject is its definable essence. A triad is a number, is odd, is
prime, whether as not measured by a single number, or as not
compounded of several numbers. The combination of these
elements is its essence; for though the second is common to all
odd numbers, and the last to the duad ; the whole combination
is predicable of none but the triad.

§ 2. As commensurate and essential predicates are necessary,
this combination of predicates to the triad is necessary. Ifitis
not the whole essence, it must be a genus: but then it would
be more extensive than the triad; assuming that this is the
character of a genus. Assume further that the ultimate or
lowest essential predicate, that is, an essential predicate incapa-
ble of further subdivision, is the essence;' and that combina-

! Such an assumption makes the proof Dialectical, not Demonstrative.
See thap. vI.
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tion of elements must be the definition of the triad, or any other
subject which satisfies these conditions.

§ 8. In treating of any subject-matter, such as number or
figure, we should obtain by division the lowest and indivisible
classes of its elementary members—the duad, the triad, the
straight line, the circle, the right angle; and after defining
these classified elements, and observing the category of quan-
tity, quality, or the like, to which they belong, proceed to elicit
their peculiar properties, developing them by means of the com-
mon canons or axioms.! For the attributes of what is com-
pounded of the elementary may be deduced from these defini-
tions ; for the essence of the elementary is the ultimate ground
of the attributes of the class, which are essentially connected
with the elementary alone, and thence imparted to the com-
pound.® '

§ 4. Division by differentiee is useful ; though, as said above,3
the essence cannot be deduced or demonstrated, but is finally
assumed just as much as if no division had preceded. It is im-
portant, however, to determine in what order the elements
should be arranged ; whether as animal, tame, biped, or biped,
animal, tame. Every object is the union of two elements;
animal unites with tame, and the result uniting with-a new
differentia composes the essence of Man ; and the right order in
which the new elements should be assumed, so as to unite the
right genus to the right differentia, can only be learnt by
Division.

§ 5. Again, this is the only security against omitting any
elements of the essence. After we have assumed the primary
genus, unless we subdivide by proximate differentiee, the divi-
sion cannot be exhaustive; whole-winged, for example, and
divided-winged is not an exhaustive division of animal, but of
winged animal. The primary differentia of animal, or of any
other genus—whether coordinate to animal, or, like fish and
bird, subordinate—must comprehend every individual, whether
animal or fish or bird: and then we may be sure that we
have made no omission in the elements of the essence, of which
we otherwise should have no guarantee.

! Post. Anal. i. 832. ? Eth. Eudem. ii. 6. 3 Chap. v;
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§ 6. Definition and division, some assert, suppose universal
knowledge, since an object is only known when we know its
contradistinguishing differentiee ; and its contradistinguishing
differentie cannot be known, unless we know all the objects
from which it is contradistinguished ; for, say they, objects are
distinct or identical by the presence or absence of differentice.
But it is not true that every differentia destroys identity. Ob-
jects identical in kind may possess unessential differentise. Se-
condly, if you divide by contradictory differentize, and know to
which division the object under discussion belongs, it is quite
superfluous to know what objects possess the other differentia ;
but as soon as we reach an indivisible class, the exhibition of
the essence is complete. It is no petition or mere hypothesis to
assert that every object falls under one or the other of two con-
tradictory divisions ;! for contradictory differentiee must exhaust
a genus.

§ 7. Three rules must be observed in defining : the elements
must be generically essential ; they must be arranged in order;
and they must exhaust the essence.

As there are dialectical topics for establishing an accident, so
there are for establishing a genus ;2 and these will aid us to satisfy
the first requisite.

§ 8. To determine the order, we may assume that the pri-
mary genus is that which is universally predicable of the others,
and of which the others are not universally predicated. Such
an element there will be found to exist: and the order of the
rest may be determined by the same criterion ; for when a prior
class is excluded, the next following is primary of the remainder.
Exclude the first, and the second is primary; exclude the first
and second, and the third is primary.

§ 9. The enumeration will be complete, if we divide the pri-
mary genus by exhaustive differentiee, and the successive sub-
genera in like manner, till we ultimately reach a genus which
has no further differentia ; or, till the subject’s ultimate genus,
combined with the ultimate differentia, is susceptible of no

! This assertion is the Axiom. method of Opinion, ought to be em-
2 This is the chief flaw in Aristo- ployed in establishing scientific prin-
tle’s Logic : for some more rigorous eiples.
method than the Dialectical, the
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farther division. Nothing is superfluous, for all the elements
are substantial; and nothing is omitted : if any element is left
out, it must be either a genus or a differentia : neither supposi-
tion is possible’; for the gemus is the primary class, either alone,
or in combination with the differentise: and the series of differ-
. entiee was exhausted, as the last we came to was by hypothesis
indivisible.

§ 10. To find a definition, we should first look for the point
of identity in a set of similar individuals that have no contra-
distinguishing differentia; and then examine a second set,
distinct from the former in species, but identical in genus: and
after finding the point of identity between the members of the
second set, and so of a third, compare the specific characters
thus obtained, and see if they present any higher point of iden-
tity: and if we find a single all-pervading character, this will
be the definition ; if not, the subjects examined are not one, but
several. For instance, to define magnanimity, we should ex-
amine what quality is common to a set of persons known to
possess the attribute of magnanimity. Alcibiades, Achilles, and
Ajax were magnanimous: in what did they agree? In impa-
tience of dishonour ; which made one a traitor, roused another’s
wrath, and drove another to self-slaughter. Again, in what did
a different set, Lysander and Socrates, agree ? In equanimity in
adversity and prosperity. What element is common to these
characters, equanimity in vicissitudes, and impatience under
dishonour ? If there is nothing in common, there are two dis-
tinct kinds of magnanimity.

§ 11. Definition must always be commensurate : for a physi-
cian does not prescribe for a single eye, but for a whole genus
or species. Particular definition, however, is easier, and there-
fore should precede as a preliminary. Equivocation is more
readily detected in dealing with particulars than with univer-
sals: and perspicuity is as indispensable to definition as se-
quence to demonstration. To attain this, therefore, we should
begin by defining separately the subgenera ; similarity of colour,
similarity of figure; acuteness of sound, acuteness of figure;
and afterwards proceed to similarity and acuteness in general,
with an especial jealousy of equivocations.

As metaphorical reasoning is unscientific, so is metaphorical
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definition ; whether the words we define, or the words by which
we define, are metaphorical ; for this would necessarily produce
metaphorical reasoning.

CHAPTER XIV.

EXPLANATION I8 RESOLUTION INTO HIGHER OR
ANTECEDENT LAWS.

§ 1. To solve the problems of a science, our preliminary inform-
ation should be collected and arranged as follows:! we should
divide wholes into their parts, and genera into their species;
and place first the attributes of the whole genus ; if the inquiry
is zoological, the characteristics of the whole animal kingdom ;
next the characteristics of the immediate subdivisions; of the
whole subgenus bird for instance; and the remainder in like
manner. This will enable us to deduce or explain the charac-
teristics of the subgenera. Let A represent animal, B animal
characteristics, C D E particular animals, as man or horse.
Then A will be the reason why B is predicated of C.

§ 2. We should not confine our observations to commonly
recognized genera, but endeavour to deteot other generic cha-
racters, and ascertain what predicates are attached to them,
and to what subjects they are attached. A class of animals is
horned, and characterized by a ruminating apparatus and the
absence of teeth in the upper jaw. If we know what animals
are the subject of this predicate, the possession of horns, this
character,? the possession of horns, is the cause and explanation
of their possessing the other characteristics.

§ 3. We must also observe analogies: there is no common

! The collection of premisses, whe-
ther, as here, Scientific Theses, or
Dialectical Organa, or Rhetorical
specific data, is expressed by the
word dehéyew or ExhapBévew. To-
pics, i. 12 ; Prior. Anal.i. 27 ; Rhet.
ii. 22.

* See De Part. Anim. iii. 2. and

iii. 14. The explanation here given
is, that the horns exhaust the mate-
rial that might have formed the up-
per teeth ; and, as thereby the mas-
tication is incomplete, to assist the
digestive. process, nature provides
the ruminating apparatus, a kind' of
secondary stomach..
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name for the spine of fish, the pounce of the sepia, and the
common bone, but they all have the same concomitant attn-
butes, evincing a unity of nature.

§ 4. Identity of problem is constituted by identity of the ex-
planatory intermediate ;! as several problems are explained by
the development of an opposite by its opposite ; and here the
intermediate, though the same in genus, may differ in subject
or in mode. The echo, the image in a mirror, the rainbow,
are caused by refraction, generically the same, but different in
species.

§ 5. Or problems are identical, if the explanatory middle of
the one is subordinate to the explanatory middle of the other.
The Nile swells at the close of the month, because the weather
is stormy; the weather is stormy because the moon wanes :
these causes are subordinate.

CHAPTER XIV.
RECIPROCATION OF CAUSE AND EFFECT.

§ 1. As the presence of an effect implies the presence of its
cause: for if the fall of the leaf and the moon’s eclipse do not
imply the leaf’s broadness and the earth’s interposition, their
origin must be due to other causes : and as the presence of the
cause, the broadness of the leaf, or the interposition of the
earth, implies the presence of the effect, the fall of the leaf or
the moon’s eclipse : the cause and effect are simultaneous, and
the cause is deducible from the effect as well as the effect from
the cause. Let A be the fall of the leaves, B broadness of the
leaves, C the vine. Because A is predicated of B, and B of C,
therefore A is predicated of C, and B the intermediate is the
cause. Again, the broadness of the vine-leaves is deducible
from their annual fall. Let D be broad-leaved, E shedder of
leaves, F the vine. All F is E, and all E is D, therefore all F

! See the l(eteorica, where he proposes to explain a great variety of
pheenomena by very few causes.
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is D. In this case, however, the intermediate E is mnot the
cause, for causation implies priority, and cannot be reciprocal.
As interposition is the cause of eclipse, and not eclipse of inter-
position, and a reasoned or explanatory proof employs the
cause, a deduction of the latter kind is not a reasoned proof,
but only a proof of fact. Interposition is the cause of eclipse,
and not vice versa, for it enters into the definition of eclipse,
and renders it cognizable.

§ 2. If, however, the same term may be the primary predi-
cate of several subjects, may not the same effect arise from
several causes? Let A be a primary predicate of both B and
C,and B of D, and C of E. A then is a predicate of D and E
by the respective causation of B and C. The existence, it would
appear, of the cause involves the existence of the effect; but
the existence of the effect only involves the existence of one
among several possible causes. If, however, the theorem is
commensurate, the effect will be commensurate to the cause.
The fall of leaves must be explained of its commensurate sub-
ject, whether a whole class or a species, whether the whole
vegetable kingdom or a particular province: so that the cause
or intermediate will be equal in extent and convertible with the
effect or major. If the fall of leaves is produced by coagula-
tion, wherever there is a fall there must be coagulation, and
wherever there is coagulation of sap there must be a fall of
leaves.

§ 8. There is only one cause from which an effect can be de-
duced, if the demonstration is essential ;' for then the middle is

4 “The ideal limit, therefore, of
the explanation of natural pheeno-
mena (towards which, as towards
other ideal limits, we are constantly
tending, without the prospect of
ever completely attaining it) would
be to show that each distingunishable
variety of our sensations, or other
states of consciousness, has only one
sort of canse....As long as there
are several known modes of produc-
tion of a pheenomenon, so long it is
not impossible that one of these

modes of production may be resolved
into another, or that all of them
may be resolved into some more
general mode of production not hi-
therto recognized. But when the
modes of production are reduced to
one, we cannot, in point of simplifi-
cation, go any further ... Accord-
ingly the greatest achievements in
physical. science have consisted in
resolving one observed law of the
production of motion into the laws
of other known modes of production,
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the definition of the effect or major. The same effect is sus-
ceptible of many deductions by sign or accident: both the ma-
jor and the minor premiss, both the conjunction of effect and
cause, and of cause and material, may be accidental; but such
propositions are useless in a scientific theorem.

§ 4. The premisses resemble the theorem; if it is equivocal,
the premisses are equivocal; if it is incommensurate, they are
incommensurate. The cause of the convertibility of a propor-
tion is both different and identical for proportional lines and
proportional numbers ; different so far as they are lines and
numbers ; identical so far as they receive the same increments.

§ 5. If one cause can be given why colour is similar to
colour, and figure to figure, it must be equivocal ; for similarity
of figure is analogy of sides and equality of angles ; and simi-
larity of colour is production of the same sensation, or whatever
else may be its definition.

§ 6. If effects are analogous, the intermediates by which
they are deduced are analogous.

§ 7. There is a reciprocal sequence between the major, the
middle, and the minor terms, the effect, the cause, and the ma-
terial. The major is more extensive than any particular minor,
but equal to the universal class : the equality of exterior angles
to four right angles is more extensive than triangle or square,
but equal to the whole class of plane rectilinear figures: and
the relation of the middle to the extremes is similar.

§ 8. The middle is the definition of the major; therefore
definitions are the basis of a science. The fall of the leaf is an
attribute of the vine, but more extensive; of the fig, but more
extensive : it is co-extensive to some class in which they are all
embraced. The primary intermediate defines the fall of the
leaf, the attribute or major: not Broad-leaved, the primary in-

or the laws of several such modes shown to be produced by electri-

into one more general mode ; as
when the fall of bodies to the earth,
and the motions of the planets, were
brought under the one law of the
mutual attraction of all particles of
matter ; when the motions said to
be produced by magnetism were

city ; when the motions of fluids in
a lateral direction, or even contrary
to the direction of gravity, were
shown to be produced by gravity ;
and the like.” —System of Logic,
book iii, 14.
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termediate next the subject, which is only a class including all
leaf-shedding trees: but the intermediate next the effect or
attribute—coagulation of sap, or whatever else it may happen
to be. Leaf-shedding is defined by the coagulation of the sap
at the junction of the stalk and stem.

§ 9. To examine with symbols the incommensurate sequence
of cause and effect, assume the propositions,

all B is A
all D is B:

where A the effect is universal to B the cause, but not its pri-
mary or coextensive universal: and B the cause is universal to
C the subject, but not its primary or coextensive universal.
As B is not the only cause of A, let us assume other propo-
sitions :

all C is A

all E is C;
where the terms are similarly related. If neither B nor C is
commensurate to A, they must be mutually exclusive: for any
genus that contained all the causes of A would be commensu-
rate to A, which is contrary to hypothesis.

The same effect, then, may be produced by different causes, but
only in subjects specifically different. Longevity may be due
to the absence of gall in Quadrupeds : in Birds to the predomi-
nance of solids, or whatever else the cause may be.

§ 10. If a subject does not fall at once under the term indivi-
sibly connected with the attribute, but is separated from it by
several intermediates, all these intermediates are causes of its
possessing the attribute,

§ 11. Which is properly called its cause? the intermediate
immediately adjoining the universal or attribute, or the one
immediately adjoining the subject? The one adjoining the
subject is the cause that the primary or subject falls under the
universal or attribute. If Dis C,and Cis B,and Bis A; Cis
the cause that conjoins the effect A to the subject D, because it
conjoins B to D; B is the cause that conjoins the effect A
to the subject C; and B is the cause of its own conjunction
with A.
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CHAPTER XVIL
THE ORGAN OF PRIMARY TRUTHS.

§ 1. Such is the nature and origin of syllogism and demon-
stration, and, what is the same as the latter, of demonstrative
science. :

Let us now proceed to consider the method and the faculty by
which elementary principles are recognized. Demonstrative
science, as we saw, is based on a knowledge of primary im-
mediate principles. Is the mode of knowing the immediate
identical with the mode of knowing the mediate? Is it Science,
or something different in kind? Are the appreciating faculties
acquired, or are they innate, though unobserved ?

§ 2. They cannot be innate : we can scarcely have a know-
ledge more perfect than demonstration, and yet be unconscious
of it. If they are acquired, we saw, when treating of demon-
stration, that we cannot learn and acquire knowledge without a
basis of previous knowledge. As, then, they are neither in--
nate, Yior acquirable without a basis of previous knowledge
and perceptions, some developed power must be innate of
inferior perfection and excellence to the faculties of the im-
mediate.

§ 3. Such we find in all animals: all have an innate percep-
tive power which we call Sense. In some the sensation is tran-
sient; and these have no knowledge, at least of the objects
whose impression is transitory, beyond sensation. Others retain
the sensation, and these are subdivided ; for in some of them a
number of permanent sensations developes an intellectual con-
ception.

On sensation, then, ensues memory ; and on many memories
of the same fact Experience: for many similar memories are
one Experience : on Experience, or the whole unchanging uni-
versal that has settled in the mind, the all-permeating One be-
side the Many, ensues the beginning of Art and Science; of
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Art if the end is production, of Science if the end is truth.! The
faculties, then, are neither innate and originally developed, nor
preceded by any higher cognizant power, but by Sense.

§ 4. In a battle, when an army is taking to flight, first one
man makes a stand, and then another, and another, till they re-
cover their original order :¢ the soul is adapted for undergoing
a similar process: and we may now repeat more distinctly what
we said before. So soon as an individual makes a stand in the
mind, we have the primary or lowest universal; for, though
sensation perceives Callias, the individual, sense perceives Man,
the universal: in these lowest universals, higher universals
make a stand ; and finally the indecomposable and highest uni-
versals : first a kind of animal, then animal, and then a higher
genus. Man’s knowledge of the elementary, it appears, is
inductive ; for the way that sense imparts the universal is in-
ductive.

§ 5. Our intellectual faculties are either falhble, as Opinion
and Reasoning, or infallible, as Science and Reason. As all"
science implies conclusion, principles are not objects of science.
As principles are more evident than conclusions, and no power
except Reason has greater light and insight than Science, prin-
ciples are the objects of Reason.

Again, as the basis of demonstrated truth is not demonstrated
truth, so science is not the basis of science. If Reason is the
only infallible faculty besides Science, Reason must be the

! With sjpepnioavrog rot xabBéhov
compare, rg ydp fpepijoar ral orij-
vau Ty diudvoay ixioraclar xai
ppovely Aeybueba . . . 79 ydp rabi-
oracfac Ty Yuxiy bc rijc HOwijc
aperije ¢p6m;¢61f T yiverar xal dme-
orijpoy . . . kabioraras 8t xai mn';e-
rav g rapaxm; rére piv vmd mg
¢toewg Tére & v=' d\\wy. Phys,
Ausc. vil. 8. @y dxwirwy Spwy ral
wpwrwy. Nic. Ethic. vi. 11. iorgoc
ydp 6 Néywy rijy didvoiay xai d dxod-
oag npépnoev.—De Interp. 8.

dppw xwvovow ai d6Ear, &AN' %)

piv kabbhov fpepovoa piallov, 1) 8¢
o¥.—De Anima4, iii. 11.

2 The drift of this simile is ob-
scure : it may mean, that as order
succeeds to the disorder of flight,
8o the ordering ideas succeeds to the
confusion of pheenomena; and as
the routed army could not have as-
sumed its second array but for its
former organization, so the regu-
lating ideas could not appear in the
mind, unless there were in nature
behind the confusion of pheenomena
an original order and law.
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basis or beginning of Science :3 and the beginning of Science
bears the same relation to the basis or beginning of truth, that
the whole body of science bears to the whole body of truth.

3 dpxw imeripnc drai Tom  piv pri, iv 8t pa dieong, iy S
gapiv, § reic Spowc yrupilepey.— ewMoyepy rd Iy wpéramg dpecoc,
Post. Amal.i.3. § dpxy v Pipa iv & lnwripy b vosc.—Ibid. i. 23.
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APPENDIX A.

AXIOMS.

§ 1. An Axiom is a principle not limited to any bne depart-
ment of nature, but equally applicable to every subject-matter.?
The leading Axiom is expressed under various formulee. In the
Metaphysics we have,? One of two contradictories must be true;
and, The same thing cannot be and not be. In the Prior Ana-
lytics,® The same subject cannot have contradictory predicates ;
and, Every subject must have one of two contradictory predi-
cates. In the Treatise on Fallacies,* Things which are the same
as the same are the same as one another.

§ 2. It is clear that if this principle were not true, if it were
possible that the propositions, A is B, and A is not-B, could
stand together, there could be no reasoning and no thought.
Accordingly those who denied the possibility of Knowledge or
Philosophy, in order to do their work thoroughly, selected this
principle as the object of their attack. To effect its overthrow
various doctrines of celebrated philosophers were brought to
bear.

Heraclitus, for instance, had said that all nature is in a per-
petual flux, so that nothing is in the same state for two succes-

‘sive moments.5 From this it would follow that neither of two

contradictories could be predicated with truth of any subject.

! rowwév.—Anal. Post. passim. * rd tvi kai Tadr@ radrd xal dA-
2 wdv dvayraiov 7) pavar ) dwo- Afhoig dEwovuey elvar raird.—Soph.
¢dvar, xal &dvarov dpa elvar kai Elench. 6. Perhaps the most an-
p1) elvar.—Met. iii. 2. " cient formula is the line of Parme-
3 pdoic kai awbpasig obx vwdp- nides: ob ydp ppmwore Toiro dafg,
xovow ai dvrieipevar dpa ¢ abrg.  evar pi) 6vra.—Plato, Sophistes.
.. kard wavrdg évd¢ 7 ¢dow §) 5 Met. iv. 5.
awépacic d\nBic.—Prior. An. i. 40.
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Anaxagoras held that the ultimate elements could never be
entirely separated ;! that nothing in nature was pure or simple,
or excluded opposite elements, but received its denomination
according to the predominance of particular ingredients. It
follows, that neither of two contradictories can be predicated
absolutely of any subject. He maintained also, that whatever
seems is true;? an assertion similar to that of Protagoras, who
taught that man is the measure of reality, which meant that
opinion is the criterion of truth ;3 and, as the same objects pro-
duce different sensations and opinions in different men, it was
inferred that truth may be self-contradictory.

To avoid the consequences of the doctrine of Heraclitus,*
Plato, who came from this school, maintained the existence of
immutable Ideas.

§ 8. As all the sciences alike assume the truth of the Axioms,3
it does not appear to which of them the discussion properly
belongs, and this is proposed as a question in the Metaphysics;
where it is decided, that, as they are true of all Being, they
belong to the science of Being, and accordingly they are dis-

cussed by Aristotle in the Metaphysics.6
§ 4. The Axioms are indemonstrable; for it is impossible

! opot wdvra xphpara, Wore pn-
Sty d\nbig &v dwdpyey.—Met. iv.
4. pepixOar wiv bv wavri.—Met.
iv.5. &y wavri mavric elvar poipay.
—Met. xi. 6. el\xpwic piv ydp
\ov Aevkdy i péikav odx elvar, rov
8¢ wheiorov Exagroy Exel, Tovro do-
xeéiv lvar Ty pvow Tod wpdyparoc.
—Physic. Ausc. i. 4. dre ydp oddtv
v dmwoxexpyusvoy, dijhov @¢ obdiv
v d\nlic elweiv xard tijg oboiag
dxeivng.—Met. i. 7.

3 "Avakaybpov 0t xai dwépBeypa
pynpovebeTar wpdg Taw Eraipwy Ti-
vag, 61t rowavra avroic rd dvra, ola
&y dmwordPBwoL.—Met. iv. 5.

3 Ixeivog ipn wdvrwy elvaw xpnpd-
Twv pitpov Tdv dvBpwmoys oddly
Erepoy Néyww, §) 0 doxoby ixdare
rovro Kai elvar wayivg.—Met. xi. 6 ;

aleo Met.iv.5. xai ooi, tdy re Bod)p,
tay Te i), dvexréov Sy pérpp.—
Plato, Thewt. § 64. airdprn éxa-
orov &g ¢pbvnow dmoier. — Ibid.
§ 69.

¢ dar’, eimep morhun rwoc forac
xai gppévnog, érépac Oety Tivdg ¢U-
oeg elvar wapa td¢ aloOnrac pe-
vovoac: ob yap elvar T@v pedvrwy
tmornunv.—Met. xiii. 4.

3 wdoat ydp ai dmwodewcrical xpdv-
rat roic adubpacy.—Met. iii. 2.

8 bmei dijhov bru § Svra dmdpxe
wdot, To wepi 70 Sy § dv yvwpilov-
Tog kai wepl robTwy oriv 3 Bewpia.
—Met. iv. 3. 8 piv oDy Tod gpeho-
odpov kai Tob wepi wdang Tijc odoiag
Ocwpoiivrog § wepuke xai wepi Tav
ovA\oywoTic@y Gpxdv ioriv imioxé-
\Pmﬂ.m, SifAov.—Ibid.
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that every truth should be demonstrated, as this would imply
an infinite series of demonstrations; and there is no truth that
has a higher claim than the Axiom to be received on its own
evidence.! To deny them is to deny the possibility of reason-
ing ;2 to attempt to prove them would be to make a petitio
principii, as they are involved in all proof.? Besides, all De-
monstration implies a subject of which a predicate is demon-
strated, and Axioms whereby it is demonstrated; and how can
the Axioms themselves be susceptible of this further analysis
They can only be dialectically maintained ; that is, if the oppo-
nent grants us any premisses, it would not be difficult to show
a number of absurdities that flow from his Thesis:5 and then
he is responsible for the pefitio primcipts, as the propositions are
of his own concession.6 The mode of argument should be, to
demand a verbal definition of any subject, and then to show

that it has some predicate, and excludes its contradictory.?
The doctrine of the Sceptics is self-destructive ;8 for if we

! abry & araciv dore BeBatordary
r@v "Apx@v.—Met. iv. 3.

ol ydp torw i mororipag dpxiic
adrov Tobrov mojcacfal TOV ovA-
Aoytopbéy.—Met. xi. 5.

el 0¢ Twov py) Ot InTely dwéde~
Ew, riva dEwiow elvar pa\lov roi-
abryy dpxiy, obx &v Exowy elmeiv.
Met. iv. 4. Néyov ydp Inroliow v
obx Eori Néyog' dmodeifewg ydp dpx)
obx arbdelic toriv.—Met. iv. 6.

2 dvnpnrat 10 Jdaléyeobar wpig
dAA\Aovg kard 0t Ty dAnfsay kai
wpde adréy obdty ydp dwdéxerar
voeiv punlty vootwra Ev.—Met. iv.
4.

3 8 amodeucviwy &v S6Eeew alrei-
ofac 70 tv dpxj.—Met. iv. 4.

4 &l &’ dmwodewric) wepl abrdv tor,
denoes 71 yévog elvar Umokeipevoy,
xal rd pdv wabn, rd & didpara
abray: dvaycn yap i rwwy eva,
xal wepi 11, kai Tvwy, Ty dwédedv.
—Met. iii. 2.

3 Zori 8’ dwodeifar ENeyxTikig, Ay

pévov T Néyy 6 dppioBnrav.—Met.
iv. 4.
0b pddioy drakiioa pij rifévrwy Teral

robrwy pnxéire Aéyov dratrobvrww.
pn0ty yap ribévrec dvarpoio rd dia-
AéyeoOar kal SAwg Aéyov.—Met. xi. 6.

¢ alrwog oby 6 dmwodewvidc dAN’ &
dropsvwr: dvatpdy ydp Néyo do-
pévee Néyov.—Met. iv. 4, Compare,
Alii autem negabant se pro hac evi-
dentid quidquam priores fuisse dic-
turos ; sed ad ea qum contra dice-
rentur dici oportere putabant.—
Academica Priora, ii. 6.

T dpxn) 0% mwpdg dmavrag rodrovg
8¢ dpiopot.—Met. iv. 7.

Gore tE opLopot diakexréoy.—Met.
iv. 8.

dpx1) 8¢ wpdg dwavra rd roaira
70 diwiy onpaivey yE Ti.—Met.
iv. 4.
& oupPaive 0 xal T8 BpyAhodue-
vov mwdou Toig Towovrog Néyorg® ab-
Tov¢ tavrodg dvaipeiv.—Met. iv. 8;
also Met. xi. 7.



v

134 AXIOMS.

grant that contradictories are true together, it follows that the
contradictory of this very doctrine is true, and that contradic-
tories are not true together.

Against Heraclitus it must be maintained, that all things are
not ever changing, but that in the midst of change there is
something permanent and changeless :! against Anaxagoras,
that, when a subject exchanges any predicate for its contradic-
tory, the latter did not previously exist in it actually, but only
potentially :2 against Protagoras, that only the perfect sense or
Jjudgment is the criterion of truth, not any sense or judgment
indiscriminately.3

Any doctrine can be verbally denied, but not always mentally
disbelieved ;# and, though some have maintained that contra-
dictories can be true together, yet it may be demonstrated that
they were belied by their own reason :3 for, if it be objectively
true that the same subject cannot have contradictory predicates,
then, if we take judgment as a subject and belief as a predicate,
it follows, that the same judgment cannot entertain two contra-
dictory beliefs; and the consciousness of this inability is a re-
cognition of the Axiom. Every understanding, then, recognizes
the Axioms, which thus differ from the Hypotheses,S and are
the indispensable condition of any opinion or science.”

8 &pxn) wepi iy diaevodijvar 480~
varov ... yap pi wdéixeras dpa

! Bru ydp dorwy dxivyréc Tig o
Sewcrsoy adroic xal weworéoy adrovg.

—Met. iv. 5.

3 70 déporov doixact Néyew .. . .
10 ydp Suvdper ov kai p) tvrekexeig
10 &bpioréy éori—Met. iv. 4; also
Met. i. 7.

3 p0appivwy xai AeAwBnuéivey
TdV éripwy 70 alodnTiploy kai kpiri)-
ploy, Todg érépouc piv dmoknmwriov
pérpov elvas, Todg & érépovg odx
vwoknmréov. Opoiwg 8¢ rovro Aéyw
xai ¢ml dyaBob xai xaxo? kai xakov
ral aloxpol cai TGy ENA\wy TGV TOL-
obrwyv.—Met. xi. 6.

4 det dorw voriivas wpdg ToV Ew
Aoyov, &M\ mpdg rov Eow Néyow
otk dei.—Anal. Post. i. 10.

vmépxew g abrg rd bvavria &
dori J6ka 6ty % Tije dvripdoewg,
pavepdy bre ddbvarov dpa dmolau-
Bévey oy abrdv evar xai pr) elvae
10 abré.—Met. iv. 3.

8 dpx1) dvvmwdlerog: v ydp dvay-
kaiov Ixew Tov ooty cuvibvra TV
Svrwy, Tovro obx Vmwiéfeaic.—Ibid.

obk Eore & Ymébeaic ¥ dvdyxn
elvar 8¢ adrd kai doxely dvayxn.—
Post. Anal. i. 10.

7 iv dvdyxn Exew Tov drioty pa-
Onoduevov, diiwpa.—Post. Anal. i.
2. 3 8t yvwpilew dvaykaiov 7@ ore-
oty yvwpilovrs, xal fikew Exovra
dvaykaiov.—Met. iv. 3.
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§ 5. How do the Axioms enter science, of which they are
said to be the common principles? Not as propositions or pre-
misses, but as the principle of syllogism by which we pass from
premisses to a conclusion.

We may show that the Axiom : The same thing cannot have
contradictory predicates, is equivalent to the dictum de omns
et nullo, by applying it to the two first moods of the first figure.
For in the affirmative syllogism,

all B is A
all C is B
soall C is A,

the major premiss may be considered as assigning A, one of two
contradictory predicates, to B; the minor as recognizing the
identity of B and C; and the conclusion as affirming, in virtue
of the Axiom, that C cannot possess the contradictory of A.
A negative syllogism can be analyzed in the same manner. In
the syllogism,
no B is A
all C is B
.m0 C is A,

the major premiss ascribes not-A, one of two contradictories, to
B; the minor recognizes the sameness of B and C; and the
conclusion, by faith in the Axiom, denies the other contradic-
tory of C. The explanation will slightly vary according as we
take different forms of the Axiom.

Their equivalence to the dictum de omni et nullo appears to
have been held by Aristotle from his calling them the Syllo-
gistic principles, or the Demonstrative principles:! and he
seems to mean that they are not employed as premisses, when
he says that they are not expressed but only implied, unless the
conclusiveness of an argument is called in question.®

! wepl T@v dwodewricdy dpxdv 2 otdepia NapPBave dwédetig dAN’
Aéyw 8’ dwodericdg, kai 7d¢ covdg 1§ ddv by deifas xai O ovpmépacua
06kac ¢ v dmavreg dewviovor— obVrwg.—Post. Anal. i. 11. Com-
Met. iii. 2. xepl 7@Y ovAAoyioTiedy  pare odd’ by ouN\oyiop@ NapPBdverac
dpxav rob goodpov loriv imwoki- i lori 7O ovA\ehoyioBar dei ydp
Yaocfac.—Met. iv. 8. 8\n 1) uépog 1 wpéraoic & Gv o guk-
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To make the Axioms major premisses would be to give some
colour to the imputation sometimes cast upon Logic, that she
teaches a cambrous mode of reasoning of her own, not that
which is taught by nature and practised by the unsophisticated
understanding.

Though barren of consequences themselves, the Axioms
enable us to educe the consequences of other truths; and
though alone they are insufficient, it would be a mistake to
suppose that we could dispense with their assistance: hence
there is an inaccuracy in the following passage of Locke, which
is otherwise perfectly Aristotelian in its view. “It was not,” he
says, “the influence of those maxims which are taken for princi-
ples in Mathematics that hath led the masters of that science
into those wonderful discoveries they have made. Let a man
of good parts know all the maxims generally made use of in
Mathematics never so perfectly, and contemplate their extent
and consequences as much as he pleases, he will by their assist-
ance, I suppose, scarce ever come to know that the square of
the hypothenuse in a right angled triangle is equal to the
squares of the two other sides. The knowledge that the whole
is equal to all its parts, and, if you take equals from equals the
remainders will be equal, kelped him not, I presume, to this de-
monstration : and a man may, I think, pore long enough on
those axioms, without ever seeing one jot the more of mathe-
matical truths.” Essay on Human Understanding, Book iv,
chap. 12, § 15. Again, “ The axioms are not the foundations
on which any of the sciences is built; nor at all useful in Aelping
men forward to the discovery of unknown truths.”—Book iv.
chap. 7, § 11. Itis true that poring on the Axioms alone would
not enable us to discover mathematical truths, but it does not
for all that follow that they are utterly useless.! Though un-
productive themselves, they help us to unfold the results of
more prolific data: and without them we could not make a

Noytopde Oé 3t mpde Tdv dpgioPn- SaxOioerar Td ydp yévy rav Svrov

rovvra el cuN\eNbyiorar §) pi) Tovro, Erepar kal Td pv Toig mosoic rd O

dwavriv, bre Tovro ydp v guNho-  Toi¢ mowic Umdpyxe pbvog, pued’ oy

ywopbe.—Post. Anal. ii. 6. Selcvvrar Sid Ty xowdv.—Post.
! @\\’ otd¢ rav xowav dpxwy Anal. i. 32.

oléy 7 elvai rwag ¢ v dmavra
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single step in deduction, as they constitute in fact the deductive
faculty. Dugald Stewart recognized the distinction between
Axioms and Theses, the latter of which he calls First Princi-
ples, the former Laws of Belief.—(Philosophy of the Human
Mind, part 2, chapters 1, 2.)

Mr. Whewell’s Axioms are very different from those of Ari-
stotle. Sometimes they are equivalent to Hypotheses (book x.
5): sometimes they contain more than the Hypothesis, being
supplementary to the Definitions where these are inadequate ;
sometimes the word is used in the stricter sense. Yet, though
thus peculiar in his use of the term, he censures Locke and
Stewart, who affixed a very different meaning to it, for calling
the Axioms barren truisms. This is true in the sense in which
they employed the term. The Axioms are themselves barren
and fruitless, their office being to cause the Theses to fructify.
In Dialectics and Rhetoric a similar relation obtains between
the Topics and the Organa, or specific premisses.

§ 6. The Axiom is not used in all its generality whenever
employed, but only so far as it regards the subject-matter under
discussion :! in Mathematics, for instance, it does not contain
the notion of Identity, but only the Mathematical form of this,
Equality.

The existence and character of the Axioms is indicated by
Logic; and the laws of reasoning, as traced by General Logic,
may be considered as the development of their simplest form :
they are used by %ll the sciences:2 they are discussed and de-
fended by Metaphysics ; and are characteristic of Dialectics.

The Dialectical Maxims or Topics are modifications of the
Axioms, and obtainable by deduction ;3 for they appear to be
the derivative Axioms to which Aristotle alludes.

! xp@vrar pdv wavreg, iwi rooov-

rov Ot xpdvrar i¢’ Boov abroig ixa-

6y roiire & Eorw boov Emixe T
yévog wepl ol pépovos rd¢ dmodeite.
.. Met. iv. 3 ; also Anal. Post. 1. 10.

? imowwvovor 8t wacar al dme-
orijpat dA\\ag kard 7d xowd, xal
7 dwakexrin)) wdoag, kai € Ti¢ kafé-

Aov weep@pro devivar Td Kowd.—
Anal. Post. i. 11.

3 pioe ydp dpxn) xal r&v d\wy
dbwpdrwy abry wdvrwv.—Met. iv.
3. The same is asserted by Sir Wm.
Hamilton. “ For every maxim of
every Dialectical Place is itself con-
tained within the sphere of one or
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It is the Axiom, the principle that one of two contradictories
must apply to every subject, that constitutes the necessity of
Division.?

§ 7. Some have assigned all primary truths to Metaphysics :
this cannot be, unless it is the sole science ; for all science rests
on a basis of primary laws. Bat though, in resting on Theses,
Metaphysics only resembles its sister sciences, it stands in a
peculiar relation to the Axioms. The others investigate as well
as use their respective Theses, but employ the Axioms without
submitting them to an investigation ; for as these principles are
laws of all Being, their investigation belongs to the science of
Being, that is, to Metaphysics or Ontology: by Metaphysics, .
therefore, they are investigated as well as employed. .

Logic will take cognizance of the Axioms, as, to a certain
degree, it takes cognizance of all truths. An Astronomical con-
clusion, so far as it is a conclusion, obeys certain Logical
canons ; so far as it regards the heavenly bodies, it belongs to
Astronomy. In the same way Astronomical principles, so far
as they are principles, exhibit certain Logical attributes : so far
as they refer to the Stars, they are Astronomical. And Logic
stands in a similar relation to the conclmsions and principles of
all other sciences, Metaphysics includetl, whether the principles
are Theses or Axioms. Though the latter, then, are peculiarly
the province of Metaphysics, yet to a certain degree, as well as
all other truths, they would fall under the cognizance of Logic.

But a much closer relation than this subBists between the
Axioms and Logic. They are the principles involved in all
reasoning, (called, as we have seen, by Aristotle, ovA\oytoral
&pyai, and awodexrical dpyai) that is, they are the very princi-
ples whose consequences and limitations are traced by ‘General
Logic. Metaphysics undertakes their justification and defence
against all assailants ; Logic assumes them as self-evident, and

other of the four logical laws, of fesses to elicit a great variety of con-
Identity, Contradiction, Excluded clusions from the Axiom.

Middle, and Reason and Conse- ' 70 & dmwav lpminrey eic )y
quent, of which it is only a subordi- duaipeowy &v § dvrikeipeva, odx ai-
nate modification.”—8ee 8ir W. H."s rnpua, dvdyxn ydp.—Anal. Post. ii.
edition of Reid, p. 787. Fichte pro- 12, .
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developes them into the forms of argument and the canons of
syllogism. Through the Axioms, then, Logic is more closely
related to Metaphysics than to the other sciences: it criticizes
both it and them : but while independent of the latter, it bor-
rows from the former some of its ultimate principles.

APPENDIX B.
HYPOTHESES.

§ 1. An Hypothesis is a peculiar principle,! that is, it differs
from an Axiom, in that it varies in different sciences ; and is the
element that gives a categorical character to the conclusions,
by affirming the reality of the first cause whose effects are de-
duced, or of the substance whose attributes are proved.2 Had
we merely definitions of the cause and the effect, of the sub-
stance and the attribute, we might indeed demonstrate their
respective connection. But such an effect and attribute would
be purely ideal and imaginary: we should not know their
reality or actual existence, a knowledge that is essential to the
completeness of science. If, however, we know the actual ex-
istence of the first cause or the substance, then by the aid of
definitions we can not only evince the indissoluble connection
of the effect and attribute with such cause and substance, but
also their actual and real existence. The existence of the effect
and attribute is not assumed in the Hypothesis :3 to prove it is
the work, and the sole work of Demonstration, for their nature,
or essential character, is assumed in the Definitions.

§ 2. It must be observed, that Hypothesis sometimes appears
to signify the contrary of what has been stated; for a conclu-

! idia or oixeia dpxn. Eore & i
xal & AapPdverar elvar.—Post. Anal.
i. 10,

3 Géowe 7 1O elvai T §) p1) lval e
AapBdvovea, Ymifeoic.—Post. Anal.
1. 2.

elyac rd dpeoa xai rdg dpxag dmro-
0iofar Oct.—Post. Anal. ii. 8. It is

inaccurate to use Hypothesis for de-
finition, as appears from Post. Anal.
i.2. 8ru 8 ot rdc piv dpxde dvay-
xn NapBdvery.—Post. Anal. i. 10.

- 3 ra 8t rodrwy wdbn xad’ avra vl
piv onpaive ¥xacrov AapBdvovew:
87 &' Eor dexviovor.—Post. Anal.
i. 10.
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sion is said to be hypothetical in the absence rather than in the
presence of the Aristotelian Hypothesis: in modern times a
theory is called an Hypothesis before it is established as a
Law—that is, while it consists of Definitions without Hypothe-
ses; and Aristotle himself calls conditional conclusions hypo-
thetical.! This perhaps may be accounted for from a character-
istic of the Hypothesis that distinguishes it from the Axiom,
its want of recognizable necessity.? Hence it seems to have
been applied to propositions that have scarcely any evidence ;
and a conclusion that rested on such a premiss would be so far
conditiopal, and, in reference to this premiss, hypothetical.
There will be no confusion if we remember that when an Hypo-
thesis is spoken of as a scientific principle, it means that ele-
ment that renders conclusions unconditional and un-hypothe-
tical.

§ 8. Three characteristics, then, are united in the conception
of the Hypothesis: it is an appropriate principle; it asserts
existence or reality; and its necessity is deficient in evidence.
From this last peculiarity of existential propositions, some mo-
dern writers have maintained that the demonstrative sciences
are hypothetical, not categorical.3 Kant maintains that the ex-
istence of Space and Time are inevitably believed, and hence
gives the mathematical sciences a categorical character. He
considers that the want of evidence or subjective necessity in
the Hypothesis of Natural Theology is an important objection
against that science. But there is no apparent reason why a
Being should not be possessed of necessary existence, though
the necessity of its existence be not discoverable to the human
mind. Aristotle merely observes that existential propositions
vary in degrees of evidence.*

§ 4. Arts will be founded on Definitions alone, not on Hypo-

elvaw 8¢ adrd rai doxely dvdyxy.—

! Categorical and conditional are
opposed as awA@g and & dwobéoewg.
Post. Anal. i, 22.

See the distinction of categorical
or absolute and hypothetical neces-
sity. De Part. Anim. i. 1; also
Physic. Ausc. ii. 9.

2 obx ore & Vm6Beoc B dvdyrn

Post. Anal. i. 10.

3 Dugald Stewart.

4 70 yévoe p1) dmorifeslar elvar
&y g pavepdy 8t doriv: ol ydp opoi-
wg Sijhov 87t 6 dpbudg dors xal ¥ri
Oeppdy kai Yuxpév.—Post. Anal.
i, 10,
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theses : for the foundation of Productive reasoning is the con-
ception of an end, which does not yet exist, but may exist if
certain means are put into execution.! 8o the result of Moral
deliberation is a conditional conclusion ; it only asserts that a
certain measure must be adopted if we wish to realize a certain
end. It is the duty, however, of Moral Philosophy to show
the possibility of this end, that is, not its actual, but its poten-
tial existence ; which duty is performed when she establishes
the freedom of the will. The will is the efficient cause by
which the end may be realized ; and the propositions which
state its freedom may be regarded as the Ethical Hypothesis,
asserting the potential existence of the Moral Good.

§ 5. Besides the Absolute Hypothesis, there is a Relative
Hypothesis which is susceptible of proof, and therefore is not a
genuine first principle ;2 it is assumed, however, as a principle,
because the person to whom it is addressed is willing to accept
it without proof. This appears to be the sense in which Plato
uses the word, when he calls the principles of all but the pri-
mary science Hypotheses, meaning merely arbitrary points of
departure, capable of deduction from higher principles.? Under
this head would come what Bacon has called the Axiomata
Media.

A primary law of any science can be analyzed into two ele-
ments ; one of which defines the character of an original power,
and the other affirms its existence. Though the latter of these
is, properly speaking, the Hypothesis, yet it is sometimes used
to denote the whole truth;* in which case, perhaps, greater
prominence is given to the existence of the subject-matter than
to its essence.

§ 6. The Aristotelian Hypothesis corresponds to what Mr.

1 % yap dpxn) Toic piv T v Toi¢ dmiPdoeg Te kai dpudg.~Ibid. 20.
3¢ 7 lobpevor—De Part. Anim. 1. 1.  dud rd i) ix’ dpxilv dveNOyrag
3 Post. Anal. i. 10. oxoxeiy dAN’ i Vwobicewy, voiy
3 70 piv Yux1) Inrely dvayxdlerar  obx loxev.—Ibid.
& dmobioewy, 1o &' al ¥repov ix 1 Suakexruer) rdg vmobéceg dvas-
dpxv dvvméBerov lovoa.—Rep. vi. poica ix’ abriy riy dpyxiv wopede-
19. ras.—Ibid. vii. 13.
rdg Umobicey wowdpevog obx dp- ¢ domwep v roig pabpparwoic ai
xag, dA\\& r¢g Svrt vwobéoeg, oloy  mobéoesc.—Eth. Nic. vil. 8.
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Mill has called the Collocation of Causes, which is explained in
the following passages :—

¢ This leads us to a conception which we shall find of great
importance in the interpretation of nature; that of a Perma-
nent Cause, or original natural agent. There exist in nature a
number of permanent causes, which have subsisted ever since
the human race has been in existence, and for an indefinite and
probably enormous length of time previous. The sun, the earth
and planets, with their various constituents, air, water, and the
other distinguishable substances, whether simple or compound,
of which nature is made up, are such permanent causes . . . We
can give, scientifically speaking, no account of the origin of the
permanent causes themselves. Why these particular natural
agents existed originally and no others, or why they are com-
mingled in such and sach proportions, and distributed in such
and such a manner throughout space, is a question we cannot
answer . . . All phenomena, without exception, which begin to
exist, that is, all except the primeval causes, are effects either
immediate or remote of those primitive facts, or of some combi-
nation of them ... The whole of the phsenomena of nature
were therefore the necessary, or in other words, the uncondi-
tional, consequences of the original collocation of the Perma-
nent Causes.”—System of Logic, book iii. 5.

¢« It is necessary here to remark, that in this resolution of the
law of a complex effect, the laws of which it is compounded are
not the only elements. It is resolved into the laws of the sepa-
rate causes, together with the fact of their co-existence. The
one is as essential an ingredient as the other ; whether the ob-
ject be to discover the law of the effect, or only to explain it.
To deduce the laws of the heavenly motions, we require not
only to know the law of a rectilineal and that of a gravitative
force, but the existence of both these forces in the celestial
regions, and even their relative amount. The complex laws of
causation are thus resolved into two distinct kinds of elements :
the one simpler laws of causation, the other (in the aptly se-
lected language of Dr. Chalmers) collocations; the collocations
consisting in the existence of certain agents or powers, in cer-
tain circumstances of place and time.”’—Book iii. 12.

« Derivative laws, therefore, do not depend solely upon the
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ultimate laws into which they are resolvable: they mostly de-
pend upon those ultimate laws and an ultimate fact; namely,
the mode of co-existence of some of the original elements of
the universe. The ultimate laws of causation might be the
same as at present, and yet the derivative laws completely dif-
ferent, if the causes co-existed in different proportions, or with
any difference in those of their relations by which the effects
are influenced.”—Book iii. 16.

The ultimate laws of the Permanent causes assume, in the
Aristotelian Logic, the form of Definitions : the ultimate fact of
the existence of these causes, that gives an unconditional con-
clusion, is expressed in the Hypothesis ; both are called The-
ses; and, combined with the developing Axioms, they are a
sufficient basis of categorical science.

What Mr. Mill has called a Postulate is the Hypothesxs
See note to Post. Anal. ii. 7.
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