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PREFACE.

THE present work aims at embracing a full course of Logic,
both Formal and Inductive.

In an introductory chapter, are set forth such doctrines
of psychology as have a bearing on Logic, the nature of
knowledge in general, and the classification of the sciences ;
the intention being to avoid doctrinal digressions in the
course of the work. Although preparatory to the under-
standing of what follows, this chapter may be passed over
lightly on a first perusal of the work.

The part on Deduction contains the usual doctrines of
the Syllogism, with the additions of Hamilton, and a full
abstract of the novel and elaborate schemes of De Morgan
and Boole.

The Inductive portion comprises the methods of induc-
tive research, and all those collateral topics brought for-
ward by Mr. Mill, as part of the problem of Induction;
various modifications being made in the manner of state-
ment, the order of topics, and the proportion of the hand-
ling. The greatest innovation is the rendering of Cause
by the new doctrine called the Conservation, Persistence,
or Correlation of Force.

Mr. Mill’s view of the relation of Deduction and Induc-
tion is fully adopted, as being the solution of the otherwise
inextricable puzzle of the syllogism, and the means of
giving unity and comprehensiveness to Logic.
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A separate division is appropriated to the Logic of the
Sciences, with the view of still farther exemplifying the
logical methods, and of throwing light upon various points
in the sciences themselves. The review comprises all the
theoretical or fundamental sciences—Mathematics, Physics,
Chemistry, Biology, and Psychology ; the sciences of Classi-
fication, or Natural History ; and two leading Practical
sciences—Politics and Medicine.

The department of Definition is, for the first time,
brought under a methodical scheme, and rendered of co-
ordinate value with Deduction and Induction, as a branch
of logical method. The modes of defining, as a generalizing
process, are given under two canons, a positive and a
negative ; and attention is called to the chief obstacles—
uncertainty in the denotation of words, and the gradual
transition of qualities into their opposites.

In discussing Fallacies, I have canvassed the grounds
for the usual practice of detaching the violations of logical
rules from the exposition of the rules themselves; and
have endeavoured to show that the only portions of the
subject proper to reserve for separate handling, are the
Fallacious tendencies of the Mind, and Fallacies of Con-
fusion, As these are subjects of great moment, and admit
of wide illustration, both are considered with some minute-
ness.

None of the controversies in the subject are overlooked ;
but it has been deemed advisable to separate them from
the main body of the work. In an Appendix, are em-
braced the various Classifications of the Sciences, the Pro-
vince of Logic, the Classification of Nameable Things, the
Universal Postulate, the meanings of Analysis and Syn-
thesis, the Theories of Induction, the Art of Discovery,
and the maxims of Historical Evidence.

To adapt the work to an elementary course of Logic,
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the parts to be omitted are the Additions to the Syllogism,
the Logic of the Sciences, and the chapters in the Appen-
dix. The junior student, or the candidate for a pass
examination, without attempting to master or commit these
reserved portions, might yet find their perusal of service
in understanding the rest.

There is a general conviction that the utility of the
purely Formal Logic is but small; and that the rules of
Induction should be exemplified even in the most limited
course of logical discipline. I would suggest that an in-
creased attention should be bestowed on Definition and
Classification, with reference both to scientific study and
to matters not ordinarily called scientific.

As I may be open to the charge of presumption in
appearing as a rival to Mr. Mill, I will venture the remark,
that an attempt to carry out still more thoroughly the
enlarged scheme of logical method, seems the one thing
hitherto wanting to the success of his great work.

ABERDREN, March, 1870,
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INTRODUCTION.

1. LocIc may be briefly described as a body of doctrines
and rules having reference to Truth. . :

The fanctions of Logic will be afterwards given with par-
ticularity and precision. For the present we remark that it
concerns the Truth of things, no matter what the subject be. -
While in one aspect it is theoretical, in the prevailing aim it is
practical.

In this introductory chapter we are to consider the following
topics.

l()1) The Psychological data or groundwork of Logic.

(2) The First Principles of Logic.

(8) The Classification of the Sciences. .

(4) The different views of the Province of Logic.

(5) The Divisions of Logic.

PSYCHOLOGICAL DATA OF LOGIC.

2. Logie, under every view, involves frequent references
to the laws and workings of the mind; and the more so
the more we extend its province.

In the common Logic of the Schools, the Syllogistic or
Deductive Logic, explanations are usually given of the intel-
lectual processes named Perception or Simple Apprehension,
Abstraction or the formation of concepts or notions, Judgment
or the laying down of propositions, and Reasoning or the
drawing of inferences or conclusions from premises.

In the Inductive Logic, a.nlenqniry is instituted into our
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idea of Cause; in connection with which, notice is taken of
the controversy respecting the Origin of our Knowledge in
the Mind, namely, as to whether it be wholly derived from
ex'ﬁzience, or whether any- portion of it (as Canse, the Axioms
of Mathematics, &c.) be intuitive, instinctive, or innate.

It is considered a part of Logie to set forth the theory and
the limits of the Explanation of phenomena ; for which pur-
pose a reference must be made to the structure of the mental
powers. This was the avowed aim of Locke, in his Essay on
the Understanding, one of the greatest contribations to the
science of mind. .

Under such circumstances, the most satisfactory course ap-
pears to be to bring forward and expound, once for all, at the
commencement, whatever portions of Psychology are in any
way implicated with the rules and methods of Logic. But the
exposition must necessarily be brief.

Discrimination or Relativity.
3. In order to make us feel, there must be a change of

impression ;" whence all feeling is two-sided. This is the
law of Discrimination or Relativity. ’

Observation shows that unbroken continuance of the same
impression is attended with unconsciousness; and that the
greater the change or transition, the greater the consciousness.
An unvarying touch, or a monotonous sound ceases to be felt ;
in an even temperature, we lose all consciousness of heat or
cold. Still more convincing are the instances showing that
changes affect us in proportion to their greatness and sudden-
ness. Abrupt transitions are stimulating and exciting ; the
first exposure to sun-light after being in the dark, the first
mouthful of water when we are thirsty, the moment of transi-
tion from poverty to wealth—are accompanied with the highest
degree of feeling ; after which there is a gradual subsidence of
the excitement.

Hence the fact of our being under some agency of sense or
feeling does not of itself attest our mode of feeling; there
must farther be given the condition immediately, and for
some time previous. That a man is the possessor of a thou-
sand pounds to-day is not a sufficient criterion of his feel-
ings as regards worldly abundance. If a year ago, the same
man possessed nothing, he feels in a way totally different from
him that has fallen to that amount from a fortune of ten thou-
sand pounds.



DISCRIMINATION OR RELATIVITY. 3

4. As regards Knowledge, there must likewise be a tran-
sition, or change; and the act of knowing includes always
two things.

When we consider our mental states as Knowledge, the
same law holds. 'We know heat by a transition from cold ;.
light, by passing out of the dark; up, by contrast to down.
There is no such thing as an absolute knowledge of any one
property ; we could not know ‘motion,” if we were debarred
from knowing ‘rest.” No onecould understand the meaning
of a straight line, without being shown a line not straight, a
bent or crooked line.

‘We may attend more to one member of the couple than to
the other. In this way only can we think of an individual
property. 'We may be thinking more of the heat than of the
cold, of the straight than of the crooked ; the one may be the
explicit, the other the implicit subject of our thoughts. As our
transitions may be in two directions—from heat to cold, and
from cold to heat—we have a difference of feeling in the two
cases. We are more conscious of heat, when passing to a
higher temperature, and of cold when passing toa lower. The
state we have passed fo is our explicit consciousness, the state
we have passed from is our implicit consciousness.

The principle of Relativity has wide and important bearings
in Logic. It will appear in Naming; in Definition ; in Pro-
positions or Affirmation. It will be appealed to in rectifying
a large class of Fallacies—the fallacies of the suppressed rela~ .
tive, or of the Absolute.

Agreement or Similarity.

5. When an impression is repeated, after ar interval, we
are affected with a new and peculiar consciousness, the
shock or consciousness of Agreement in difference..

‘We see a candle flame ; it is withdrawn; after a time, it is
brought back. We have now, in addition to the laminous
effect of the presentation, a shock or feeling of agresment,
identity, repetition ; a state no less coneerned in our intellec-
tual operations than the shock of difference er discrimination.
We are constantly experiencing the repetition of former im-

ressions, in circumstances more or less altered, and we are
affected with a greater shock according to the greatness of
the alteration. The degree or intensity of the eonsciousness
of Agreement may vary through a wide range, from the slight
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recognition of a new day to the flash of a great discovery of
identification, like Newton’s assimilating the fall of a stone to
the deflection of the moon towards the earth.

Knowledge as conjoining Difference and Agreement.

6. Our knowledge of a fact is the Discrimination of it
from differing facts, and the Agreement or identification of
it with agreeing facts. :

The only other element in knowledge is the Retentive
power of the mind, or memory, which is implied in these
two powers.

- Our knowledge of heat is (1) a series of shocks of Difference
or discrimination between heat and cold, and (2) the Agree-
ments or repetitions of the same shocks under change of
circumstances.

- Besides the transition heat-cold, which is the primary cog-
nition of heat, we make other transitions into other sensations.
We have occasion to pass from a sensation of warmth to a
sensation of light, and the difference of the two brings out a
new discriminative consciousness, and gives a new meaning to
warmth, and also to light; heat is no longer simply the con-
trast of cold, it is also the contrast of the feeling of luminosity.
Bo, every new sensation that we pass to from heat, with con-
sciousness of difference, gives a new negative meaning to heat;
it is not taste, nor smell, nor hardness, nor sound.

Again, our mental impression, knowledge, or idea of a
shilling, is the sum of all its differences from the things that
we have contrasted it with, and of all its agreements with the
things that we have compared it to. We call it round ; sig-
nifying that it differs from things called square, oblong, oval,
&c. ; that it agrees with other things called round—that we
have been frequently struck with the identity of this figure in
many different combinations, *

So with the weight of the shilling. We know weight by
difference, and by agreement ; ‘we recognise a shilling as heavier
than some things, lighter than others ; which is difference ; aud
as identical with a third class, which is agreement.

- The knowledge, idea, or recollection of any concrete
object, is thas t%: aggregate of those mental exercises of
Discrimination amd Agreement, fixed and retained in the
mind by the power called retentiveness, or memory ; by which
power of retention we are able to discriminate and compare
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present impressions with past, and to accumulate a vast stock
of mental effects or deposits, called ideas, knowledge, thonght.

Knowledge 13 of two kinds, called Object and Subject.

7. The knowledge ofa shilling, of a house, of a mountain, of
a star, is said to be objective ; it relates to the object, or the
outer, world. The knowledge of a pleasure or a pain, or of
the succession of ideas in the mind, relates to the subject, or
the internal, world. We have a great accumulation of both
kinds of knowledge ; some minds abounding more in one, some
more in the other.

Knowledge as (1) Individual and Concrete, or (2) General
and Abstract.

8. The knowledge of a table in a room, at a particular time, is
in the highest degree individual or concrete. The knowledge
relating to any table, at any time, is said to be general and
abstract. By the mental power of Agreement or Similarity,
we bring to mind different individual tables, attending to their
points of commaunity, in spite of many diversities. We affirm
properties common to them all, 'ghis is the generalising
power of the mind. It is one of the most signal fanctions of
onr intelligence, and is purely an outgoing of the fundamental
power named Agreement, or Similarity.

Dispute as to the Character of General Knowledge, called
also Abstract Ideas,

9. In General Knowledge, strictly so called, there is
nothing but the fact of agreement among a number of
separate particulars ; which agreement is signified by the
use of a common name.

A general name, as ‘circle,” ‘round,” ‘animal,’ ¢ wise,’ is
applied to things agreeing in a certain respect, while differing
in other respects, to signify their agreement. :

It has been supposed that the points of community of

agreeing things exist apart from the things. This view is
called Realism.

It was believed by a certain school of philosophers, deriving
from Plato, that there exists, in the universe of being, a Circle
in general, or circular Form without substance, size, or colour;
that in like manner, there are archetypal Forms of Man, of



6 PSYCHOLOGICAL DATA OF LOGIC.

Just, of Good, &c. After a severe controversy, which raged
in the scholastic period, this view was abandoned.

Realism is still exemplified, however, in the doctrine of an
Independent External World, and also in the doctrine of the
separate existence of Mind or Soul. In strictness, the External

orld is known only as perceived by our senses; Mind is
known only as conjoined with body.

Another mode of regarding the fact of community in
diversity, is to suppose that the mind can represent to it-
gelf in a notion, the points of agreement by themselves,
and can leave entirely out of sight the points of differ-
ence. Thisis Conceptualism.

Although there is no pure circle in existence, we are sup-
posed able to think of the round figure to the exclusion of the
other properties of the individual circles—material, colour, size.

This too is incorrect. It exaggerates the mind’s power of
giving a preference of attention to some of the attributes of a
concrete object, as a wheel, or a shilling. We may think
much of the roundness, and little of the size ; but we cannot
think of the roundness, without thinking of some size or
colour.

The usual mode of thinking an abstraction, or of concen-
trating the mind upon one property, is to think alternately of
the different objects possessing the property. We can best
think of roundness, by having in. view various round things,
differing in material, size, colour, &e. The effect of the mind’s
passing and repassing between the individuals, is that the
roundness starts into great prominence, and the other proper-
ties fall into the background, without, however, being extin-
guished. The great fact constantly underlying Abstraction,
is the mustering of individuals agreeing in the midst of differ-
ence.

We are in the habit of using single individuals to typify a
maultitude ; as in the diagrams of Euclid. 'We do not, in
geometrical reasoning, think of a great number of circular
things ; we can study the circle upon one figure, provided we
take care to affirm nothing as to size, colour, or material,
which facts are inseparable even from the barest diagram.

‘When the logician speaks of a Notion, Concept, or Abstract
Idea, he must not be understood as implying anything be-
yond the agreement of a certain number of things in a given
manner.



THE INDIVIDUAL AND THE GENERAL. .

Our idea of an Individual a conflux of Generalities.

10. What we term the Perception of an individual, as a
given tree, is not simply a sense impression of the moment,
it is an aggregation of many generalized impressions.

‘When we look at a tree, we are affected by a great number
of different influences—colours, shape, size, &c. Now, every
distingunishable impression recalls the previous stamps of the
same, by Agreement or Similarity ; and the idea of the tree is
not an original sense presentation, but a compound of this
with old presentations. Every feature of the tree suggests a
classification upon that point; the green and brown colours
ar? felt only as the collective impressions of those shades of
colour.

In our minds, therefore, the Concrete and the Abstract are
inextricably blended. Of a pure concrete, not also resolved
into classifications or abstractions, we have no experience.
Our knowledge proceeds in both ways at once; individuals
giving generals and generals re-acting upon individuals. If
there was one concrete thing in the world, having no property
in common with any other known concrete thing, we might,
by gazing npon that, and comparing it with itself, possess an
idea of a concrete individuality, where no generality was im-
plicated ; but such a concrete would be very diffevent from any
concrete known to us. We are not in the position to imagine
such an idea.

11. The speciality of a concrete Individual is that itisa
definite aggregate not confounded with other individuals.

The number of general properties pointing to the individual
must be such as to give it a definite or special character.
instead of leaving it indefinite or common. The tree that I
now look at, is individualized by a concurrence of properties
never realized before ; or if not by such concurrence itself, by
its surroundings, and all the circumstances of time and place,
accompanying its perception. A shilling is individualized
by its adjuncts of place and time.

12. The distinction between Presentation and Represent-
ation, is the distinction between a definite conflux of
generalities, and an indefinite conflux.

A shilling in the hand is a Presentation; a shilling as a
general coin of the realm is Representative; it is common to
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many places and times and circumstances, and not bound
down to one definite sitnation and one definite moment.

13. The names of Individuals usually correspond to their
character as a conflux of generals.

In a few instances, we have names that bear no reference to
generalities, as when a certain individual man is named—Csesar.
These are proper, or meaningless names; the bare symbols
for separating the thing from other things. But in the vast
majority of instances, the name follows the manner of conceiv-
ing the thing—that is, by specifying the concurring generalities.
A large gothic building; a stout man of forty; a cubical
crystal, with a certain hardness and specific gravity, found in
a certain formation :—are examples of designations in strict
accordance with the ideas of the things.

Philology confirms this. The primitive names of such con-
crete objects as sun, moon, father, mother, have all a gene-
ralized meaning; ‘moon ’is the measurer, ‘father’ is the
feeder, and so on. There seems to be mno possibility of con-
ceiving individuals without classifying and generalizing at the
same time ; and the one name means both an individual and
a general.

The intellectual function of Agreement, or Similarity, as the
basis of Reasoning.,

14. Reasoning, in every form, supposes the operation of
Similarity—the assimilating of one thing to some other
thing.

The most general type of Reasoning is to infer from one
particular fact to another particular fact of the same kind;
the likeness being both the means of suggestion, and the jus-
tification of the transfer of properties. We throw a stone into
a pool ; it makes a splashing noise, sinks to the bottom, and
diffuses a series of waves from the point where it fell. We
infer or reason, or presume, that another stone thrown into
the same pool will be followed by the same series of effects;
and we may extend the inference to another pool, or to any
mass of liquid. This is to infer, to reason, to transcend our
actual experience, to make an affirmation respecting the up-
known. Now, the mind is prompted by the likeness of the
cases to take this step in advance, to anticipate what is to
happen. One would not infer that a handful of dried leaves
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would produce all the consequences of throwing the stone;
we never expect either through our instinctive belief, or
through our experience of the world, that the same effects
will arise under different circumstances. :

This mode of Reasoning is in constant use, and extends to the
animal intelligence. An animal accustomed to find a shelter
under a bush, reasons from one bush to another bush, being
moved solely by the resemblance of the second to the first. A
dog is deterred by the menacing movement of a strange per-
son wielding a -stramge- stick : the partial resemblance to
former experiences is enough to rouse its fears.

A second mode of Reasoning is when by the help of general
language, we infer from one or a few cases, to all cases of the
kind ; as when we conclude, after a certain number of trials,
that all stones sink in water, that all matter of vegetable origin
is combustible, that all animals are generated from other
- animals. This is Induction, in the more technical sense—the
inferring not from particulars to other particulars, but from

rticulars to universals. The mental process is still Simi-
&'ity, or -the process whereby one thing suggests other
resembling things. It is by similarity that we assemble in
the mind all kindred facts that have ever come under our
knowledge ; we then are able to compare the points of agree-
ment, with a view to an accurate general statement, in other
words, an Inductive proposition.

The third kind of Reasoning, called Deductive, is still based
on the tracing of resemblance. When we infer that, because
all stones sink in water, a certain body will sink (which is
Deduction), it is because that body resembles the rest, or has
the points of community indicated by the general word
¢gtone.” When we have mastered a general principle, it is
by similarity that we discover cases to apply it to, and so ex-
tend our knowledge deductively.

Origin of our Knowledge in Experience.

15. Our knowledge of the world, both of matter and of
mind, is the result of our conscious Experience.

As regards the Material, outer, or object world, we gain
our knowledge through the ordinary Senses, coupled with
our Movements, under the three laws of onr INTELLIGENCE—
viz., Difference, Agreement, and Retentiveness. We see, hear,
touch, taste, smell; we have our active energies aroused by
things resisting, by movements, and by things extended ; we
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discriminate and identify impressions ; we acquire permanent
recollections, and associate things presented in combination ;.
and, by all these processes (exemplified at full length in Mental
Science, or Psychology) we lay up our stock of imagery,
ideas, or thoughts, of the world of sensible experience.

As regards the Mind, or the knowledge of our inmner life
the senses do not avail us. We are directly and immediately
conscions of our feelings, thonghts, and volitions, and acquire
a store of permanent recollections of these also. We remem.
ber our different pleasures and pains, and the order of their
occurrence; we learn not merely things, but our ideas of
things, und the laws of the rise and succession of these ideas.
Thus, it is a fact of our mental or subjective life, that we
easily recall to mind whatever strongly engaged our attention
in the reality.

16. It has been alleged that some parts of our knowledge,
instead of being the result of experience, like the greater
portion, are infuitive or inherent to the mind, apart from
the operation of the senses upon actual things, or the par-
ticular phenomena of the subjective consciousness.

At different stages in the progress of Philosophy, there have
been given different lists of intuitive, or & priort elements of
knowledge. At the present day the controversy turns chiefly
on these four nations—Time, Space, Substance, Cause.

It is maintained that there is in these notions something
that experience could not give ; so that some different origin
must be sought for them.

On the other side, the supporters of the Experience theory
hold that the Moving energies, with the Senses and -Self-Con-
sciousness, aided by the intellectual functions, can account for
all these notions,

For example, TIME i§ an abstraction: and, like all other
abstractions, is, properly speaking, a certain mode of likeness
among individunal things or feelings of the mind. All our
experiences, whether object or subject, are regarded by us as
more or less enduring; the attribute of Time is the assimilation
or classification of enduring states, as enduring. Apart from
jthese actual experiences of differences and agreements of

,enduring things, there can be no such thing as Time, unless
'on the exploded doctrine of Realism, nor any self-subsisting
notion of Time, unless on the erroneous theory of Conceptual-
ism. In the absence of objects and states continuing or
enduring, an intuition of Time is a self-contradiction ; in the
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presence of such experiences of enduring things, discriminated
and compared on the point of endurance, we cannot but have
an idea of Time.

Next as to Space, or Extension, the fact common to all
Matter, and not pertaining to mind. Extension belongs both
to solid matter, and to the intervals between the masses of
solid matter, which intervals are measured by the same
sensibilities, namely, the muscular feelings of motion, sup-
ported by the passive sensations.

The a prior: philosophers allege that Space comes from no
experience, but is already inherent in the mind before any-
thing is perceived; being the condition of our perceiving
things external.

In opposition to this view, it is contended that Space in
the abstract is merely the community or similarity of extended
bodies, and of the intervals between them, commonly called
empty space. We compare all those things on this particular

" point of agreement; we occasionally think of them under this

comparison ; and in so doing we are thinking of Space. This
is the only view compatible with Nominalism. An innate
form of Space is a species of Conceptualism.

The pure intuition of Space is said to be the source of our
knowledge and belief of the Axioms of Geometry, this being
held to have a character that no experience can explain. In
the case of these Axioms, the a prioyt revelation takes the
form of Principles, and not of mere Notions; but the fact is
the same, although differently viewed. ¢That two straight
lines cannot enclose a space;’ ‘that things equal to the same
thing are equal to one another:’ are held by those that
contend for an intuition of space, to be intuitive.

The idea of Causk is included among the alleged intuitions.
It may be expressed either as a mere Notion or as a
Principle, namely, ¢ that every effect must have a canse.” An
equivalent proposition is, ¢that nature is uniform or that
what has been will be” The contention is, that while, by
experience, we might become aware that particular effects
follow the law of Cause, or of Uniformity, we could not from
experience know that every effect has and must have a cause,
that what has been will always be.

The idea of SupsTANCE means that, underlying all the
phenomengp_or appearances of Matter and of Mind, there is
an anknown or unknowable substratam, called Substance,
Noumenon, Permanent Existence. This idea we cannot pos-
sibly obtain from experience ; the very statement of it, shows

A}
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that it passes beyond experience ; yet some philosophers con-
tend that we are obliged to assume and believe in it.

As applied to Mind, Substance is another name for Personal
Identity, or the supposed continuity of each one's mental
existence—the canvass that receives and holds together all the
feelings, thoughts, volitions, that make up the stream of our
conscious life,

According to the counter doctrine on this head, the notion
of Substance is fictitious, incompetent, and unnecessary. The
real meaning of Substance, as applied to matter, is the point
of community of all material bodies, the most highly generals
ized fact respecting them ; otherwise expressed by Resistance,
Inertia, Momentum, the Mechanical plﬁperty of matter. The
meaning of Substance as applied to Mind is the most highly
generalized property or properties of mind, the facts wherein
all minds agree on comparison, and which caused them to
receive the common designation Mind, as opposed to not-mind,
* .or matter. These generalized points of community are
Feeling, Volition, and Intellect, the three faots attaching in
various degrees to whatever is accounted Mind.

The nature of Belief as applied to the controversy respect-
ing the origin of Knowledge.

17. There is a natural tendency to believe much more
than we have any experience of.

The primitive disposition of the mind as regards belief is
to suppose that whatever is will continue, that what exists
here and now, exists everywhere and at all times. This in-
born credulity is checked and abridged by our experience;
wo soon discover that we have been assuming too much ; and
by degrees we abate our confidence and adapt our views to
the reality of things,

The following are common examples of the tendency. Be-
fore experience, we believe that as we feel now, we shall
always feel ; that other people feel as we do ; that what hap-
pens to us happens to all; that whatever any oue tells us is
true. By the natural impetuosity of the mind, we form these
assurances ; experience did not create them, but rather mode-
rates and checks them.

That we should treat any partial experience as universal,
being thus a consequence of blind instinctive forwardness, is
no proof of what really happens in nature. As we are so lisble
to extend our assertions beyond the facts, we should be par-
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ticularly on our guard against universal declarations. This is
one of the weaknesses of human nature, and a leading source
of fallacy and error.

To make the application to the particular case of caumsation.
‘We are very ready to fall into statements as to the universality
of cause and effect; but so we do with many other things,
where we find ourselves utterly wrong. The real evidence of
the Law of Causation must be something different from our
being disposed to believe it. :

+ Nothing can be affirmed as true, except on the warrant of
experience.

18. As the natural disposition to believe carries us into

falsehood, we must, notwithstanding our instincts, cling to
experience as the only standard of truth.

This inevitably follows from the nature and sources of
Belief. Even the supporters of innate principles, at the pre-
sent day, admit that these principles cannot arise except along
with the actual things ; a qualification that subjects the innate
notions as completely fo the measure of experience, as if there
was nothing innate about them. Our intuition of Cause is
supposed to show itself only when we have observed a number
of examples of cause and effect; it is, therefore, involved and
implicated with our experience to such a degreo as to be
deprived of an independent standing. There is no means of
discovering what the intuitions would dictate of themselves.
For all purposes of logical certainty, therefore, they must be
put out of account; regard must be had solely to observation,
and experience.

Our Knowledge s Limited by our Sensibilities.

19. We are able to know what things affect our various
sensibilities, or what may be compounded of these; and
our knowledge extends no farther.

We have a certain number of sensibilities, namely, in the
Senses (Passive), and in the Muscles (Active) ; and when
any of these is affected we have knowledge or experience;
we know sight, sounds, touches, tastes, smells, and various
organic affections; we know resistance and movement.
‘We know various emotional states, love, anger, fear, &c.
We have many experiences from the discrimination and
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the agreement of our various states. In these, we have
our alphabet of the knowable. We can then combine a num-
ber of primitive feelings into a constructive aggregate, as
when we attain to the idea of an orange, or of a man,
or of the entire globe. ~But we cannot by any effort pass
out of the compass of these primitive sensibilities. Supposing
the universe to contain powers and properties that do not im-
Press one or other of our senses, a8 at present constituted, we
can never by any means be made cognisant of such properties.
On this ground the notion of a Substance distinct from all
attributes 18 a thing unknowable. We can know body by its
sensible properties, and mind by our conscious feelin
thoughts, and volitions; and we can know nothing beyond.

FIRST PRINCIPLES OF LOGIC.

20. Ir Logic, there are certain general principles, consti-
tuting it a science properly so called, and lying at the
foundation of its practical rules and methods.

These principles are variously expressed. They are termed
Laws of Thought, and fundamental Axioms of Reasoning.
From embracing these highest of all generalities, which pene-
trate into every science, and from laying down rules on scien-
tific method, Logic has been designated ¢ scientia scientiarnm”
—the science that comprehends all sciences.

The First Principles may be arranged thus :-—

I. The Principle of ConsistENCY, or Necessary Truth.

II. The Principles of DEDUCTION.

III. The Principle of INpucTION.

I.—Principle of Consistency—Necessary Truth.

21. It is a fundamental requisite of reasoning, as well as
of communication by speech, that what is affirmed in one
form of words shall be affirmed in another.

Langnage often contains equivalent expressions for the-same
fact. There are synonymous names as ‘round,’ ¢circular;’ a
round thing is the same as a circular thing. ¢ Matter is heavy,’
‘ mattér gravitates’ are the same fact in different words ; if‘::{e
one is true, 8o is the other, by virtue of mere consistency.
Again, there are forms that enable us to affirm many separate
facts in one sweeping statement ; instead of affirming in detail,
Mercury moves in an ellipse, Venus moves in an ellipse, &e.,
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we can put forth the one condensed affirmation—all the planets
have elliptic orbits. Having advanced this general statement,
we are required by consistency to maintain each separate
particular, the orbit of Saturn is elliptical, and so on.

It is obvious that without this consistency, there could be
no intelligent communication between one human being and
another. TUnless the affirmer adheres to his affirmation, how-
ever he may vary the language, no one can-divine what he
means ; there is no possibility of discussion or reasoning.

To these self-consistent, although variously worded, affirma-
tions is applied the descripion ¢ Necessary Truth.’ ¢ All matter
is heavy, therefore any ene piece of matter is heavy’ is called
a mecessary inference, A more exact designation would be
an equivalent, implicated, or self-consistent assertion.

There is a vital contrast between passing from one form to
another form of expressing the same fact, and passing from
one fact to another distinct fact- When we say-—because both
A and B are mortal, therefore, A is mortal—we merelg repeat
ourselves; when we say, because A is mortal, therefore B is
mortal—we make the affirmation of one fact, the ground of an
affirmation of a different fact. In order to the one leap, we
need only to know the meaning of language; in order to the
other, we must consult the facts of the world.

The supposition has been advanced that truths of implica~
tion or consistency, inappropriately called ¢ Necessary,” are
drawn out from their equivalent statements by a pecaliar
innate power of the mind, distinct from the powers of observing
the order of nature ; that without a special instinct they conld
not be evolved, nor reposed in with the absolute credence that
we give to them. There are no sufficient grounds for the sup-
position. 'We should be disposed to consistency of statement,
without any special instinet. The impossibility of carrying on
intercourse by language, on any other footing, compels us to
be consistent in our statements ; at least up to a certain point,
for we are not always so. Thereis no instinct needed but the
broad instinct of self-preservation ; were it not for this we
should probably care very little about observing the conditions
of necessary truth. If we could go on as well by maintaining
an opinion in oue form of words, while denying it in another,
there appears to be nothing in our mental constitution that
would secure us against contradicting ourselves. Our facul-
ties as laid down by those philosophers that derive all our
knowledge from experience alone, taken together with our
practical necessities, seem quite sufficient to make us ad-
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here to our statements under all variety of forms and exbres-
sions.* :

22. There are certain maxims of Consistency known by
the title ‘ Laws of Thought’; they are the principles of
Identity, Contradiction, and Excluded Middle.

The principle of Identity is given in the form “Ais A”; a
thing is what it is; man is man. According to Plato, * The
Ideais equal to itself.” )

Properly speaking this is not the case contemplated under
the principle of Consistency ; it is not the same fact in other
language, but the same fact in the same langnage. That the
same meaning expressed by the same word or words, is the
same, would appear to be an utter superfluity of affirmation ;
what we want to be guarded against is mistaking the same
fact in a different form of language.

This obvious criticism is evaded by giving the law an inter-
pretation that supposes difference in the statement. The
meaning is said to be that the thing A, although differently
worded, is still A ; which is merely an awkward way of stating
the general maxim of Consistency. If A equals, or includes,
a, b, ¢, d, &c., then we may say, in slightly different words, A
is equal to the whole series of what it includes; a whole is the
sum of its parts; a complex attribute is the aggregate of the
component attributes.

The Principle of Contradiction. ¢ The same thing cannot be
A and not-A ;’ this room cannot be both hot and not-hot, that
is, cold. Consistency requires that when we affirm a definite
fact, we do not at the same time deny it; having made an
assertion, we are to abide by that. The principle may be carried
one step farther. By the law of Relativity, every thing that
can be thought of, every affirmation that can be made, has an
opposite or counter notion or affirmation ; to the thing that
we call a ¢ straight’ line, there corresponds a negative or oppo-

" site called a ‘bent’ or crooked line. Now thorough-going

consistency requires that when we affirm a certain thing to be

* Only some of the a priori philosophers, as Leibnitz, contend for the
existence of an intuitive faculty in order to apprehend these judgments of
mere consistency. Kant, and others after him, confine the characteristics
of necessity, and of intuitive origin, to certain synthetic judgments, where
the two things given are distinct, and not mutually implicated facts. It was
the peculiarity of Kant to maintain that there are such synthetic judgments
a priori transcending our actual experience: he instanced, in particular,
the proposition that ¢ two straight lines cannot enclose a space.’
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a straight line, we must be prepared also to deny that it is &
bent line ; when we call this Ip;mn wise, we must al{o deny that
he is foolish. This is an equivalent form that plays a great
part in Logio. Viewed thus, the Law of Contradiction has a
pregnant meaning, which can hardly be said of the Law of
Identity.,

The Principle of Excluded Middle. ‘A thing must either be or
not be; ‘of contradictories one must be true, and the other false.”

- This law grew out of the distinction of propositions into
those of total, or universal, and those of partial or particular
quantity—all men and some men.’ When a proposition of
universal quantity is opposed by one of particular guantity,
the opposition is not thorongh-going ; there is not a perfect
and entire contrariety. Perfect contrariety is between, ¢ all men
are mortal’ and ‘no men are mortal ;’ partial or incomplete con-
trariety is ‘all men are mortal,” ‘2ome men are not mortal ;’
and ‘no men are mortal,” ¢ some men are mortal.’ Between
this last species of opposition, there is no middle affirmation ;
if one is not true, if it is not true that all men are mortal, then |
it must be true that some men are not mortal; we have no ,
third alternative. But in the thorough-going contrariety— !
¢ all diamonds are precious,’ ‘no diamonds are precious,’ there
is & middle ground of compromise ; the fact may be that some !
diamonds are precious and some not. Thus, the Law of |
Excluded Middle is an incident of partial or incomplete con- {
trariety. It was enunciated by Aristotle as following from the
classification of propositions according to quantity. It is too
much honoured by the dignity of a primary law of thought.

The Principle of Consistency, inadequately rendered by these
Laws of Thought, may be assigned as the basis of the logical
department entitled ‘Immediate Inference’ (as opposed to
Mediate Inference or Syllogism), ¢ Inferences improperly so
called,’ ‘Equivalent Propositional Forms.’ Whatever be the

designation, the details are fully agreed upon; the
octrine of the Conversion of Propositions is one of the leading
topics.
First Principles of Deduction.

23. In Deduction, there is the application of a general

Pproposition to a particular case coming under it.

The following is a deduction :—¢ All arsenio is poison ; now
this substance is arsenic; therefore, this substance is poison.’
This is something more tba; consistency, implication, or
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equivalence of phraseology. There would be equivalence of
affirmation in saying ‘all arsenic is poison ; therefore, some
arsenic is poison.” In the present case, however, we have
another step to take ; we need a second and distinet assertion,
¢ this substance is arsenic,’ before we can conclude, ¢this sub-
stance is poison. Instead of deriving an affirmation from a
prior affirmation, by change of language, we derive an affirma-
tion from fwo prior affirmations ; and these have to be related
one to another in a proper form, in order that we may draw
the conclusion. A

This process is called Mediate Inference; there being an
intermediate link or stepping-stone between the primary pro-
position and the conclusion. 'We cannot, by mere Consistency,
resolve ¢ All arsenic is poison’ into ‘the substance in this
bottle is poison ;’ ‘no matter is destructible,’ into ¢mno ether
is destructible’; there is in both cases a missing link. Until
we show that the substance in the bottle is arsenic, and that
ether is matter, we cannot draw the special conclusions above
given.

24. The Axiom, or First Principle, at the basis of De-
duction, is expressed in a variety of forms, which are
reducible substantially to two :—

(1.) Whatever is true of a whole class is trme of what can
be brought under the class.

(2.) Things co-existing with the same thing co-exist with
one another.

There are corresponding forms for negative reasoning.

The first form is the one suitable to the exposition of the
syllogism. It sets forth the deductive type of reasoning, as
consisting of a general principle brought to bear upon a case
or cases, found to come under it. v

The second form can be shown to be equivalent to the first.
It has the advantage of making prominent the mediate charac-
ter of deductive inference, so as to contrast it with immediate
inference, or mere identical propositions under the Law of
Consistency. Two things not known in themselves to co-
exist, are shown to co-exist by each co-existing with some third
thing. Mere consistency will not include this case. The
principle is admitted as soon as it is understood ; but solely
becanse each one’s experience bears it out.

The obverse forms, for negative reasoning, are—(1) What
is denied of a whole class is denied of whatever can be
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brought under the class; (2) One thing co-existing with a
second thing, with which second thing a third thing does not
co-exist, .is not co-existent with that third thing.

25. The Axioms of Deduction suppose the Uniformity
of Nature.

This is obvious, if the axioms are based on experience, We '
have observed, in a large number of instances, that things cqp-

ciding with the same thing coincide with one another; but
we have not observed it in all instances; we have not observed
it in what took place before we were born, in what is beyond
our reach, or in what is still to happen. Yet, from the cases
we have observed, we do not hesitate to extend the principle
to the unobserved cases. We thus assume that ¢nature is
uniform ;’ that what we find to-day, all circumstances being
the same, we shall find to-morrow.

Again, we may deny that the axioms are experimental, and
call them intuitive. The case is not altered. The intuition
still supposes nature’s uniformity ; the thing intuitively con-
ceived and believed is not true, unless nature be uniform.
Thus, on either supposition as to our knowledge of the Logical
(and Mathematical) Axioms, the truth, still deeper, and more
comprehensive, is that pature is uniform. The so-called
axioms, therefore, are not ultimate principles; they are only
secondary, proximate, or derivative; they proceed from a stem
bearing other branches besides them. If they are true, more is
true. The wider principle will next be stated, for the sake of
its other consequences.

First Principle of Induction,

26. When we infer from a fact known, to another un-
known, we make a real inference, for which there must be
some guarantee. .

The sole guarantee is the Uniformity of Nature.

Putting a piece of wood into the fire and seeing it consumed,
we infer that another piece will be consumed in like manner.
This is to take for granted that what has happened will, in the
same circumstances, happen again; in other words, that
Nature is Uniform.

The Uniformities of Nature fall under (1) Uniformities of
Co-existence, and (2) Uniformity of Succession. It is & uni-
formity of Co-existence that inert matter gravitates,” that
the distinctive property of matter called °Inertness’ is asso-

.
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ciated, through all nature at all times, with the property of
weight or Gravitation. )

The evidence for Uniformities of Co-existence is special
observation of each separate uniformity. From seeing two
things coupled together in a few instances, we cannot presume
that they are always coupled together; we must observe the
coupling in various times, places, and circamstances. If, after
a sufficient search, we find no single contradictory instance,
we affirm the union to prevail through all natuare.

27. In Uniformities of Succession, there has been dis-
covered a law of Uniformity that shortens the labour on
enquiry in this department. It is called the Law of Cause
and Effect, or Causation. We may express it thus :—

¢ Every event is uniformly preceded by some other event :’
‘To every event there is some antecedent, which happening,
it will happen.’

To say that ¢ Every effect must have a cause,’ is begging the
question ; the word cause implies an effect, and the word
effect implies a cause. The correct mode of expression is, ¢ To
every event there corresponds a prior event, which happening,
it will happen ; and which failing, it will not happen.” *The
antecedent may be, and often is, a whole assemblage of circam-
stances; as in the case of Health, an effect depending on
many conditions, '

Since there are effects produced by a plurality of Causes, the
principle of Uniformity is limited and qualified by that circam-
stance. Thus, Death may be caused by starvation, by a
violent blow, by poison, &c. It is therefore proper to say
that given any of these conditions in sufficient amount, death
will follow; but the occurrence of death does not prove that
there has been starvation; it proves only that one of the
producing agendies has been present. the Inductive
enquiry into nature, all the causes that may produce each
effect are sought out.

From the Law of Causation, we deduce consequences such
a8 these :—* If the cause be absent, the effect will be absent’—-
¢ cessante cansa, oceseat ef effectus,” ‘ If the cause be present
the effect will be present, ‘Whatever agent cannot be
removed without the cessation of the effect, must be the caunse
or ﬂ?art of the cause,’ ‘ Whatever agent can be removed
without the .cessation of the effect is mot the cause,’ ¢ The
cause and effect vary proportionately.’ ,
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These various aspects or implications of the Law of Causa-
tion are the maxims serving to eliminate and to prove cause
and effect in the phenomena of nature.

28. The Law of Uniform Causation appears in a form
still more pregnant with consequences, namely, the Law of
the Persistence, Conservation, Correlation, or Equivalence
of Force. '

This is a generalization only %écently effected.

Galileo and Newton may be considered as having established
the Law of the Persistence or Conservation of Mechanical
Force, that is, force applied to matter in masses. If one ball
strikes another and puts it in motion, the force imparted to
the second is exactly what is lost to the first.

Lavoisier established the persistence of ponderable matter,
showing that no atom of matter could be destroyed, and nene
created. In burning and in evaporation, the particles merely
change their positions; they do not abandon their material
properties of inertia and gravity.

In the present day, evidence ia.s been ohtained to show that
other forces besides mechanical force, namely, Heat, Chemical
Force, Electricity, Nerve Force, have the same numerical
persistence; they can neither be created nor destroyed;
They can, however, be mutually converted, at a definite rate.
Heat can give birth to Mechanical Force ; Chemical Force can
evolve Heat; Electricity is convertible into all the other
modes. In this conversion, nothing is lost, and nothing is
created ; when heat becomes a mechanical prime mover in the
steam engine, it disappears as heat. 'When mechanical force
is seemingly destroyed, as when a cannon ball spends itself on
an unyielding mass of stone, the whole momentum of the ball
is transformed into heat; at the place of encounter, both the
ball and the stone are raised in temperature, exactly in propor-
tion to the momentum arrested. . )

This great law of the quantitative persistence of Force, or
Momentum, deserves an eminent place in the Inductive Logic.
It encompasses and pervades all the natural sciences, each
one of which is but a partial development of it.

NATURE AND CLASSIFICATION OF KNOWLEDGE.

29. Knowledge is made up of affirmations respecting
the order of the world. These affirmations are the subject
of Belief, of which the ultimate criterion is Action.
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Twice two is four; the sun rises and sets; unsupported
bodies fall to the ground; heat causes water to boil ; animal
bodies are nourished by food and air ; harmony is agreeable
to the mind :—are affirmations, or Knowledge, respecting the
universe. We believe them, and show our belief by acting on
them. When we desire water to boil, we apply heat; which
is our belief of the affirmation.

30. The first requisite of Knowledge is that it shall be
true.

An Affirmation is true when, on actual trial, it corresponds
to the fact. This is the direct proof. Indirectly, we may
test the truth of affirmations by comparing one with another.
‘Wherever there is contradiction, there must be falsehood.

31. Knowledge is either Particular or General.

An Affirmation respecting a certain individual thing, as
.¢ this house is stable,’ * Cmsar was brave, ‘a certain patient
will not recover '—is a particular or individual affirmation ;
it is limited to one Subject. An affirmation respecting a whole
class or species of things—as ¢an erection is stable when the
line of the centre of gravity falls within the base’; ¢all great
generals are brave ’; ‘the stiffening of the limbs is a sign of
death ’ ;—are general affirmations; they extend to instances
beyond number.

32. Owing to the frequent recurrence of the same things
and the same processes, we can attain to numerous genera-
lities.

If every individual thing in nature were throughout unique,
resembling no other thing, each would need a law to itself.
If, instead of a common substance ‘water’ in all seas, rivers,
and fountains, there were a thousand different substances, we
should have to multiply affirmations accordingly. If, instead
of the sixty-three elementary bodies known to us at present,
the globe were made up of six thousand elements with their
compounds, there would be a great increase in the bulk of our
knowledge. If instead of sixty-three, there had been six, we
should have been able to comprehend all physical knowledge
in comparatively few affirmations.

33. It is desirable to attain knowledge in the highest
possible degree of generality.
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The reason is obvious. A general affirmation is a great
many particular affirmations in one. It is a vast economy of
the human understanding. A general law places us at a
commanding height, where, by one glance, we can survey a
wide array of facts. The law of Gravity, the law of the Per-
sistence of Force, the law of Definite Proportions in Chemistry,

the law of Relativity in Mind,~severally comprehend thou- -

sands of individual affirmations.

34, The perfect form of knowledge is SCIENCE.

The peculiarities of Science are these :—

L It employs special means and appliances to render
knowledge ¢rue.

The uninstructed man is apt to make affirmations without
taking the trouble to test them. The scientific man, on the
other hand, not only avails himself of the common means of
proof, but employs an express machinery for testing all the
knowledge in his own department. This machinery is to a
certain extent common to all knowledge, and all science ; and
to a certain extent, it is special to each science. The common
machinery is embraced in Logic.

35. II. Knowledge, in the form of Science, is made as
general as possible.

Science does not refuse individual facts, provided they are
true ; on the contrary, it collects as many such facts as pos-
sible. But considering the enormous sweep and vantage
ground of generalized facts, science pushes the generalising
process to the utmost limits. A few isolated facts carefully
ascertained to be true, would be valuable in themselves, but
they would not constitute a science.

36. III. A Science embraces a distinet department of
the world, or groups together facts and generalities that
are of a kindred sort.

It appears, on investigation, that the operations of the world
are different in their natare, and need to be differently studied.
The forces that maintain the motions of the heavenly bodies,
are different from combustion, magnetism, or vegetable and
animal growth, The functions of the mind scarcely resemble
anything else. Hence the affirmations or truths respecting
the world fall into distinct departments; and there is an evi-
dent propriety in observing the distinction, and in classing
kindred facts together. To class together facts about the
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planets, and facts about the human mind, could only perplex the
understanding.

87. IV. A Science has a certain order or arrangement of
topics, suitable to its ends in gathering, in verifying, and in
communicating knowledge.

Besides bringing together the facts and generalities relative
to each division of phenomens, a science must present its
materials in a fitting arrangement.

This arrangement varies in the different sciences. Still, in

" all of them, attention must be given to the following points—

(1) To proceed from the more easily, to the less easily

"known. If any fact or generality depends mpon or presup-
poses another, that other should be stated first in order.

(2) Whatever is requisite for proving any doctrine should
precede what is to be proved. In concatenated or deductive
sciences, like geometry, each affirmation depends upon some
that go before ; and the evolution is thus methodical and sys-
tematic.

(3) The meanings of all terms should be distinctly given
before they are made use of. It is usual to commence with
the definitions of leading terms.

38. The classification of the Sciences is in accordance
" with the foregoing views. In the first place, it follows the
division of nature into departments, and in the second
place, it follows the order of relative simplicity and of
mutual dependence in those departments.

If each different process of nature were entirely separate
from the others, there would be no special order of the sciences.
But the distinct powers—gravity, heat, animal growth, mind,
&c., are to a great degree intermingled in their workings.
Moreover, all phenomena whatever are subject to laws of
Quantity, and these can be studied apart from any one class of
things ; hence, such laws are a preparation for all the depart-
ments. Nor is this the only way that one science paves the way
for another. Accordingly, there is, among the several sciences,
an order of dependence that, to a certain degree, determines
their succession to the learner, and their gradual evolution
under the hands of scientific enquirers.

39. The Sciences are either Abstract or Concrete.

The Science of Mathematics, which treats of quantity, with-
out referring to any particular kind of quantity, as length,
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weight, heat, &c., is called an Abstract Science. With one
exception, it is the most abstract of all the Sciences ; the pro-
perties treated of are the most general of all properties; and,
they are discussed in the highest degree of separation from
concurring attributes. '

On the other kand, Zoology, which classifies and describes
one great department of actual or concrete things—the whole
Animal Kingdom—is a Concrete Science. :

The science that, in point of abstractness, rivals Mathema-
tics i8 Logic itself. The First Principles of Logic, as above
laid down, including the law of Consistency, the law of Deduc.
tion, the law of Uniformity, are paramount over every
science ; they are wider than even the laws of quantity.

Next to quantity, the most general attribute of natural
things is motion. All material bodies may pass into motion—
motion in mass (molar movement) or motion in molecule
(molecular movement) or both. Now thelaws of motion may

- be laid down without reference to any particular objects.
Hence there may be an abstract science of Motion, for which
the name might be Abstract, Theoretical, or Rational
Mechanics; the designation now accepted is ‘Kinematics.’
The principles of motion, as applied to actual bodies—solids,
liquids, and gases—constitute the departments of Concrete
Mechanics, which have appropriate: names.

The Abstract is also the az‘m]}J‘k, the concrete is usually the com-

‘When what is true of the Abstract is not also true of the
concrete, the reason is an. incident and not a necessity. 'What is
true in the Abstract really means truth in the concrete; the
abstract is merely a name for the concrete under agreement. A
law true in the abstract would be a contradiction, if it were not
true in the concrete also. But in the concrete, there may be
counteracting forces, so that the real point is to contrast a
power working alone with a power working in company. The
abstract law of motion—the persistence of a body in its present
state, fails in the concrete, because of friction, or of opposing
obstacles; the tendency to persist is compounded with other
influences, and we have to calculate the result of the composition.
Belf-interest working alone would have certain consequences; as
an element of a compound, it is no longer acoountable for the
whole effect.

The Abstract Sciences properly precede the corresponding Con-
crete Sciences.

40. For the purposes of the present day, the Sciences
may be classified as follows :—IL Logic, II. Mathematics,
III. Mechanics or Mechanical Physics, IV. Molecular Phy-



26 NATURE AND CLASSIFICATION OF KNOWLEDGE.

sics, V. Chemistry, VI. Biology, VIL Psychology. In
every one of these, there is a distinct department of pheno-
mena ; taken together, they comprehend all known pheno-
mena ; and the order indicated is the order from simple to
complex, and from independent to dependent, marking the
order of study and of evolution.

1. Looic embraces, as has been seen, the most fandamental
and universal of all principles—Consistency, Deduction, and
Uniformity. It reposes upon nothing more fandamental than
itself, and it gives foundation to all the other sciences. There
can be no science without assuming all the data of Logic,
whether avowedly or not.

I1. MATHEMATICS is the abstract science of Quantity, and the
laws of Quantity, in every possible combination. -

III. MEcHANICS, or Mechanical Physics, or Mechanical
Philosophy, is the science of Motion, as regards bodies in
mass, and of Force, which is the momentum of moving masses.
There is an abstract or theoretical department (Kinematics),
comprising all the laws of the Equilibrium, and of the Move-
ments, of matter in mass, without reference to any special
class of things. The Concrete applications of these laws
embrace Astronomy, or the Celestisl Motions, the kindred
subject of Falling Bodies on the Earth, Statics, Hydrostatics,
Dynamics, Hydrodynamics, Acoustics.

IV. MoLEcuLsR PHysics refers to the molecular movements
and arrangements of material bodies. It comprises the Mole-
cular Cohesions and Adhesions, as operative in the structure
of Solids, Liquids, and Gases’; Heat; Light; Electricity.

V. CHEMISTRY is a continuation of Molecular Physics, having
more especial reference to the Combinations and Decomposi-
tions, named chemical, and characterised by great accompanying
changes of properties.

The branch of Science, long known as Natural Philosophy,
comprises both Mechanical Physics and Molecular Physics, but
excludes Chemistry. An equally, if not more, suitable arrange-
ment would be to treat Chemistry as a part of Molecular
Physics ; into which it shades by imperceptible gradation. In

int of fact, Chemical action is inseparably implicated with

eat and with Electricity, although these subjects can be, in
exposition, detached from Chemistry.
echanical Phtysics and Molecnlar Physics, taken together,
exhanst all the fundamental aspects of the great doctrine of
the Persistence, Conservation, or Correlation of Force.
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VI. BioLogyY enters upon an entirely new field of pheno-
mena, the phenomena of Life, or of Living Bodies, involving
an organised structure, with perpetnal evolution and repro-
duction. This science is posterior to the foregoing, inasmuch
a8 living bodies come under all the laws of Mechanical and of
Molecular Physics, in addition to their own specific laws as
living bodies.

Biology is divided into Vegetable and Animal Biology; the
one exhausting the structure, classification, and description of
Plants, the other referring to Animals. Botany, Zoology,
Human Anatomy and Physiology, are the concrefs depart-
ments of Bioclogy, and its leading divisions for study. There
can scarcely be such a science as Abstract Biology ; the laws
of life cannot be given in separation from living vegetables and
animals. The nearest approach to a division into Abstract
and Concrete, is the distinction between Physiology, Vegetable
and Animal, on the one hand, and the classification and de-
tailed description of Plants and of Animals on the other.

VIL. PsYcHOLOGY, or the Science of Mind, is a unique de-
partment of natural phenomena. Its terminal position in the
order of the Sciences is owing to two circumstances. In the
first place, it is a subject of great complication, aggravated by
an especial amount of corrupting bias. Hence the student
does well to come prepared with a scientific discipline, such as
is best furnished in the ({)reviously ennumerated sciences.
Secondly, although the mind proper—the subjective conscious-
ness—is & unique subject, yet a material organism is allied
with it thronghout, and therefore should be known as so allied.
Now the material organism falls under the last part of Biology,
namely Human Physiology.

These seven branches contain the laws of every known pro-
cess in the world, whether of matter or of mind ; and set forth
those laws in the order suitable for studying and comprehend-
ing them to the greatest possible advantage, No phenomenon
can be strange to any one thoroughly conversant with those
subjects. Properly speaking, the laws of the phenomena might
be comprehended under four heads :—Molar Mechanics, Mole-
cular Mechanics (or Physios), Biology, Psychology. Logic
and Mathematics are merely aids to the better comprehension
of the actual things.

Astronomy was detached, by Auguste Comte, from its nusual
position under Mechanios, and made one of the primary depart-
ments, Hisreason was that it deals with the great fact Gravity
—a distinot and specific phenomenon, unlike everything else,
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and capable of being developed apart, merely with the aid of
Mathematics and abstract Mechanics. Although the position
thus given to the subject may be thought unnecessarily pro-
minent, yet the reason contains an undoubted and highly illus-
trative fact. The gravitating action is peculiar and distinct ;
it operates in the celestial bodies uncomplicated with any other
actions, giving Astronomy a character of remarkable simpli-
.city as regerds the forces at work.

41. The Concrete Departments include various additional
subjects—as Meteorology, Mineralogy, Geology, Geography,
—no one of which involves any operation but what is
expounded in the Fundamental or Departmental Sciences.

In each of these branches, a certain group of locaily allied
pheunomena is separated for special study. Meteorology, treats
of the Atmosphere, all whose ﬁhenomena are regulated by
the laws of Mechanical and of Molecular Physics. The same
may be said of Mineralogy ; there is no natural agent at work
in the formation of minerals, but what is discribed in the
fundamental departments last named. The special aim of the
subject is to provide a systematic mode of classifying and
describing mineral bodies, so that they may be recognised and
understood. Geology involves Biology, in addition to Physics;
its locality is the crust of the globe, so far as accesible. Geo-
graphy is the science of the Earth’s surface—and is, like the
two foregoing, a descriptive science, but containing no new
laws of phenomena. . .

Among Concrete Sciences related more particularly to
mind, we may class the Science of Society, Politics, or Sociology,
which applies the laws of Mind to human beings aggregated
in Society. Another example is Philology, or the theory of
Universal Language, togetger with the Classification of the
Languages now or formerly spoken.

42, We have not yet exhausted the branches of know-
ledge designated Sciences. There remain the PRACTICAL
SCIENCES.

The final end of all knowledge is Practice, or the guidance
of conduct. There are numerous departments of practice,
according to the needs of human beings; and every one of
these reposes upon knowledge more or less accurate. Another
name for practice is Art.
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. Now, according to the quality of the knowledge at com-
mand, Art may be empirical or it may be scientific. An
empirical art proceeds solely mpon the knowledge gained in
the exercise of the art itself. All arts were empirical before
science began; as for example, Agriculture, Navigation, and
Metallurgy. There are still some empirical arts, as the greater
part of Medicine.

Art becomes scientific, when science is brought to bear
upon it. Navigation is a remarkable instance ; being aided
by Mathematics, Mechanics, Astronomy, Optics, and Meteoro-
logy. Engineering, Building, Machinery, Dyeing, and the
range of Manufactures generally, are arts founded on Science,
and may be called Scientific Arts, or Practical Sciences.
Another group (connected more with mind), includes Ethics,

ic (in its practical aspect), Alsthetics, Rhetoric, Grammar,
Education, Politics, Jurisprudence, Law, Political Economy.

Several of the subjects last named might be viewed either
a8 Theoretical Concrete Sciences, or as Practical Sciences.
This would depend upon whether they were constructed most
upon the one type or upon the other. Thus, Politics might be
arranged as a methodical body of political doctrines consecu-
tively evolved from primary truths or data, like Mechanics,
Chemistry, or Phychology. It might also be arranged with a
predominant regard to the political end, and might take the
form of a series of maxims or directions for the art of govern-
ment, more or less supported by scientific doctrines and
general reasonings. A similar remark applies to Political
Economy, Jurisprudence, and Ethics.

43. In a Practical Science, the knowledge is selected and
arranged purely with reference to the objectin view. The
definition of a Practical Science is its End.

This makes a great difference as respects choice of topics,
between a Theoretical Science (Abstract or Concrete) and a
Practical Science. In the first, the knowledge imparted per-
tains exclusively to one department of natural l}:::enomen&—
Motion, Life, Mind, &c. In the second, the knowledge is
selected from one or more theoretical sciences, and set forth in
the order suited to the end in view. In a theoretical science
we obtain, in the most succinct and intelligible shape, the en-
tire body of existing information relating to one group of
kindred phenomena; the knowledge being applicable to
several arts, but not specially applied to any. In a practical
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science, the information conveyed is kept in subservience to
the purpose of the art.

That the definition of a Practical Science is its End, was a
%oint greatlyinsisted upon in the Aristotelian treatises. Thus,in

thics, we have to ascertain first the fslos, the ethical end ; on
which turnf the chief differences of opinion on the subject.
Logic, in s4 far as bafig~a theoretical science, is defined by its
natural department ; as a practical science, or an art (whether
empirical or scientific), it must be defined by its end. (See
also Appendix A, and Inductive Logic, Book III.)

DIFFERENT VIEWS OF THE DEFINITION OR PROVINCE OF
LOGIC.

44. Logic has been termed (I.) the Art of Reasoning
and (II.) the Art and Science of Reasoning. L

The first is Aldrich’s definition; the second is Whatly’s
amendment. In both forms, there is an admission of the

ractical character of Logic; in the second form, the practice
18 said to be founded on Science; in other words, Logic is a
Practical Science.

45. The term ‘ Reasoning’ is insufficient, as being, first
susceptible of more than one interpretation, and, secondly
too narrow for the admitted scope of Logic.

Reasoning may mean Deduction solely, or it may mean
Inference as a whole, which is Deduction together with Indue-
tion. In the narrower acceptation, Logic would be confined
to Deductive Reasoning, or Syllogism ; in the wider accepta-
tion, it comprises Induction also. The narrower meaning has
been the most usual in Logical treatises, but in scarcely any
one is it consistently adhered to. Either under the title of
Induction, or as Applied Logic, matters pertaining to Induction
ha];re been introduced by Whately, Hamilton, Thomson, and
others.

Again, taken in its widest sense, the term Reasoning is still
too narrow, We always find, in books on Logic, subjects not
comprised under the term Reasoning: as Classification,
Definition, and Division ; all which are amenable to rules, and
may be performed well or ill. 'We apply the epithet ¢ logical ’
to a definition, as well as to an arguament.

46. IIL Logic has been described as *the Science of the
Laws of Thought.’
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This definition remedies the narrowness of the foregoing in
respect of the use of the word Reasoning. ¢Thought’ is large
enough to cover all the processes admitted into Logic. It,
however, does more ; it includes in its meaning all the intel-
lectnal processes, being co-extensive with intelligence itself.
Memory and Imagination wounld be departments of thought.
Consequently, the word has to be narrewed in its signification,
to what is termed ¢ Discursive’ or ¢ Elaborative’ Thought, the
faculties concerned in the scientific operation, or in the attain-
ment of truth; which faculties may be summed up in the two
—Abstraction and Reasoning. The power called Abstraction
covers those portions of the field of Logic that Reasoning in
its widest meaning does not cover.

Even with this limitation, the title *Laws of Thought’ is
liable to other objections. In particular, it points, by an
obvious interpretation, to Psychology rather than to Logic.
The Laws of Thought, or of Thinking, would appear most
naturally to indicate the laws of the rise and succession of our
thoughts as explained in Mental Science; in other words, the
laws of the Association of Ideas.

This difficulty can be met only by arbitrary interpretations
of ‘ Laws of Thought’ By some, the phrase is qualified by
the word ‘Formal,’ which, however, does not 'relieve the
perplexity. Do the ‘Laws of Thought’ mean Thought as it
i8, or Thought as it onght to be ? If ‘Thought as it is,” then
the subject is pure psychology; if ¢ Thought as it ought to
be,” there must be supplied some principle for checking or
controlling the spontaneous thinking of the mind, which
principle is the all-important element of the case, and ought to
be explicitely stated.

Hardly any amount of explanation will convert into & good
Definition a phrase of such ambiguous and ancertain scope as
the ‘Laws of Thought.” When the proper limitations are
supplied, there can be found some other phraseology more
suitable to indicate what is intended. If the meaning is
¢ Thought as it ought to be’—Right or Corrected Thinking,—
a standard must be assigned, which standard can be nothing
but the standard of what is true and false; ¢ the end of thought,’
Hamilton remarks, is ¢ truth.’ .

47. IV. Logic is defined (Port Royal Logic) ‘ the Science
of the operations of the understanding in the pursuit of truth.’

Here three things are implied. First, Logic is a department of
practice, scientifically conducted, that is, a Practical Science.
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Secondly, whereas every Practical Science, and every Art,
whether scientific or not, must bave an End, the end of the
science of Logic is the attainment of Truth. Thirdly, the
means employed in this pursuit is an enquiry into the opera-
tions of the human understanding.

The two first positions can hardly be controverted, Logic,
no doubt, has a certain theoretic aspect, to be considered pre-
sently, but its chief aim must ever be practical. Had' the sub-
ject not been wanted as an aid to the search of truth, it would
never have been called into existence.

The third position—that the means in Logic consists in an
enquiry into the operations of the Understanding—admits of
one criticism. This may be a means, but is not necessarily
the sole means.

48, The foregoing definition is modified by distinguish-
ing between two kinds of truths:—namely those known

immediately, intuitively, or by direct consciousness; and -

those known by the mediation of other truths.

The distinction is fondamental and important. Facts of
present consciousness, as—I am hungry, I hear a sound, I am -

pleased, I am speaking,— are amenable to no laws or rules; they

are final and conclusive of themselves. We cannot escape from

them, we cannot be more or less convinced of them by any
method of procedure. They are the ultimate data of each
one’s knowledge, .

The other class of truths, by far the most numerous, are
known not by direct, immediate intuition, or consciousness,
but by the medium of some other facts, themselves immediate.
That the sun has risen is a mediate or indirect truth; what is
immediate is the sensation of light, and from that immediate
fact, we infer or believe the other fact, ¢ the sun is above the
horizon,” That I feel cold is an immediate truth, that another
E:rson feels cold is a mediate inference; the immediate fact

ing certain sensations of sight, or of sound, with which I
have learnt to connect the fact of feeling cold. All the feel-
ings and thoughts of other beings are known to us in this
way.

Everything that is transacted in our abssnce must be known
mediately, if known at all. And as intuitive knowledge is
confined to time present, all knowledge of the past and of the
Juture is necessarily mediate.

Now, a mediate truth is properly an Inference. When a
thing is known, not in itself, but by some second thing related
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to it, the knowledge is mediate or inferred ; and the fmmediate
fact is the Proof or Evidence of the fact so inferred. The fact
thad the air is below 32 deg. Fahrenheit, is inferred from
of the visible phenomenon of falling snow; the snow
is the medium of inference, the proof or the evidence that the
air is cold ; the meliing of the spow would be the proof that
the air is becoming warmer.

All such inferences suppose a sure link of connexion between
different phenomena. If A is the evidence of B, A and B
must be known as joined together in the nature of things.
Now, in order to our assurance of such connecting links,
certain processes have to be gone through—namely, Observa-
tion, Induction, or Deduction. In performing these processes,
we are liable to commit mistakes; we need a number of
precautions ; and these precautions are the rules of Logic.

As regards Immediate Truths, no such precauticns or rules
are necessary. The chief mistake that we are liable to on
their account (and the mistake is a frequent source of error)
is the confounding of an immediate truth with an inferred
truth. We are apt to say that we are immediately conscious
of what we only infer. The most notable imstance is our
belief that we see distance; whereas, in fact (according to
Berkeley and the majority of scientific men), we do but tnfer
distance ; our immediate consciousness is only of colour and of
the tension and the movements of ocular muscles, which are
signs of distance, but are not themselves the fact of distance.

Thus, while there are certain things, admitted by all to be
matters of intuition, or immediate consciousness, such as
our sensations and emotions in their primitive character; and
certain other things equally admitted to be matters of
inference, or mediate cognition, such as the feelings of other
men, the facts of testimony, and the generalizations of science ;
—there is, as often happens, a middle ground, or margin,
where intuition and inference are blended and confused, and
where what is accounted intuition by one man may be called
inference by another. This happens with some of the most
celebrated questions. The existence of the Deity is reckoned
by some to be an intunition, or an immediate revelation of
consciousness, a jadgment @ priori; by others an inference
from design, or a judgment a posteriori : while most commonly
it is viewed as both the one and the other. Again, our
perception of a material world is accounted an intuition by
Reid and Hamilton ; while others deny it to be intuitive in
the sense intended. In fact, the controverted questions

3 .
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relating to the Origin of onr Knowledge all lie upon the
doubtful margin of intuition and inference.

49. As Logic deals with truths of Inference solely,
the definition (according to Mill, amending the foregoing
definition), should be ¢ the science of the operations of the..
understanding that are subservient to the estimation of
Evidence.’

The estimation of Evidence mustunquestionably be accounted
the main function of the Logician. Itis his business to lay down
:llie tests of true and false, with a view to the establishment of

e true.

Whether the Logician should give suggestions as to dis-
covery, or as to the modes of arriving at suggestions to be
verified by the logical tests, is an open question. Mr. Mill
does not expressly include this in his definition, but in the title
of his work he couples with the ¢ Principles of Evidence’ the
¢ Methods of Scientific Investigation,’

50. In the present work, Logic is viewed—

First, as a Theoretical Abstract Science. -

Secondly, as the Practical Science of Proof or Evidence.

Thirdly, as a body of Method auxiliary to the search
for Truth.

First. Logic, as we have seen, lays down the most funda~
mental laws of all affirmation, and deduces inferences from
these laws, embodying them in suitable formulas, In this
view, it is the parallel of Mathematics, being equally a theo-
retical science, although greatly inferior to Mathematics in the
extent and variety of its developments and applications. The
evolation of syllogistic forms may be regarded as a theorizi
process ; these forms being systematically deduced from the
supreme laws, or axioms, of Deduction, From the Inductive
law of Causation, in like manner, are deduced inferences, con-
vertible into canons of inductive elimination.

From regarding Logic in this theoretical aspect, the older
logicians distingnished Logica docens, the ¢ teaching’ and specu-
lative side, from Logica utens, the ¢ guiding ’ and practical side.
In recent times, De Morgan and Boole may be considered as
exemplifying the theoretical development, and as illustrating
forcibly the parallelism between Logic and Mathematics, the
abstract sciences by pre-eminence.

Secondly. Logic is the Practical Science of Proof or Evi-
dence. The conclusions of Theoretical Logic are of value in




LOGIC AS THE SCIENCE OF PROOF. 35

discriminating between truth and falsehood, between sufficient
and insufficient evidenge. This is the useful part of Syllogism,
of Inductive Elimination, of the theory of Definition, and so
on. Theimmense theoretical developments of De Morgan and
Boole pass beyond the known applications of Logic in the
present state of our knowledge ; althongh, like the Conic Sec-
tions, which lay unused for two thousand years, these elaborate
formulse may some day be turned to practical account.

In the present work, the laws of Evidence are regarded in
their widest compass, or as embracing alike Deduction and
Induction. The main reasons are—that Induction is, properly
speaking, the foundation of all knowledge ; that errors are
frequent in the Inductive processes, and are as much amenable
to rules and corrections as errors of Deduction; and that the
utility of a Logic strictly confined to Deduction is comparatively
small, so much sc¢ that writers on the science seldom
confine themselves to this department. (For a full considera~
tion of the conflicting opinions as to the Province of Logic, see
Ap'gendix, B.) ’

hirdly. Logic is a body of Method, or Procedure. It may
without impropriety give an account of all known processes
that aid the understanding, whether in proving or in evolving
truth ; provided always that these are of a general kind,
adapted to all science or knowledge as such, and not mixed up
with the technical specialities of the separate sciencss.

There are various admitted uses of Logic that fall under
Method. One of these is expressed by Hamilton as * the ren-
dering explicit in the statement, whatever is implicit in the
thought.” In ordinary reasonings, there are frequent omissions
or ellipses ; and in cases of difficulty or obscurity, these omis-
sions need to be supplied.

The second point belonging to Method is the arranging of
an argument or chain of reasoning into the form that best
discloses to the mind its conclusiveness or inconclusiveness.
This is one great use of the Syllogism. But it is not confined
to syllogism. The Inductive canons give a full and precise
acconnt of all the possible modes of proving a fact inductively ;
and by reducing any given proof under its proper heads, we
see better what it amounts to. By the same canons, we are
also tanght what sort of proofs we ought to look out for and
produce in any given instance.

Once more. There are certain modes of presenting to the
mind all the known fucts and premises of a subject, such as to
suggest the conclusions involved, and to bring into explicit
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statoment, what is implicit and latent. This is a positive aid
to discovery.

The Laws of the Association of Ideas may be applied to
assist both in Deduetive, and in Inductive discoveries. The
great end of Deductive Science is, from a givem number of
data, whether facts or principles, to evolve the greatest number
of truths; and the intellectual forces are greatly assisted by
adopting certain forms of procedure.

‘We shall resume, in a final Appendix note, all the bearings
of Logical Method, as an Art of Discovery.

DIVISIONS OF LOGIC.

51. In the discovery and verification of knowledge, there
are four cardinal operations ; ope relating to Facts, and the
others to the Generalizing of Facts. They are, L OBSERVA-
TION, including Experiment : IL DEFINITION, or Abstrac-
tion ; ITI. InpucTION ; IV. DEDUCTION.

Qbservation.

52. If there were rules of observing common to all
sciences and subjects, Observation would be a part of the
Inductive Logic.

For ascertaining matters of fact, which must be the ground-
work of all secientific doctrines, we must have recourse to
Observation and Experiment. As regards the material world,
this supposes the exercise of the Senses; as regards the
subject-mind, it sapposes Self-consciousness.

Of all the cardinal processes, Observation is the least
adverted to in Logical systems. If it were wholly, as it is in
part, a matter of pure intuition, it mnst be for ever excluded
from Logic. In reality, however, it is something more than
intuition. .

‘What we term a ‘fact,’” or an ¢ observation’ is seldom an ab-
solutely single or individual conscious impression. We speak
of the fact that high water at Leith follows high water at
London by a certain definite interval ; but this is far beyond
any individval impression upon our senses. It is & generality
of considerable compass, the result of the comparison of many
separate observations. Itis a faet only by reference to some
higher generality—to the laws of tidal succession over the
globe. There i3 a process of induction requisite in order to
establish such a fact; and all the securities for soundness in
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the inductive proofs are called into play, So the fact that the
barn-door hen brings forth her young in the egg is an induo-
tive generality ; innumerable observations have contributed to
its establishment. Only, there are generalities still wider, of
which it is an individual constituent; but the difference is
merely the difference of lower and higher degrees of generaliza-
tion.

We come, in the last resort, to observations that are strictly
individual. Such are historical incidents ; the taking of Jerun-
salem was an individual fact. So, the details of scientific
observation are individual acts of sense and attention. They
are not, however, intuitions ; for when we say we observe the
the needle pointing to the north, we include with the impres-
sion made on our senses a number of inferences from previous
knowledge. It js from previous knowledge that we know
we are looking at a needle, and that its direction is north.
The simplest observation is thus a mixture of intuition and
inference ; and our habit of joining the two is one cause of
error in the act of observing.

There must be in all observation (of the material world) an
exercise of the senses; accuracy of observing is accuracy of
sense discrimination. Now the delicacy of the senses is partly
natural, partly the result of their exercise upon the special
objects. The astronomical observer is trained in the observa-
tory ; the physicist and chemist in the laboratory; the anato-
mist in the dissecting room ; the naturalist in the field, or the
museum ; the medical student in the hospital.

Besides the discrimination by the senses, a good observer is
trained to avoid delusive mixtures of inference with observa-
tions. He is also indoctrinated in certain artificial rules and
precautions for attaining the highest possible accuracy ; such
a8 the repetition and comparison of observations, the striking
of averages, the elimination of causes of bias in the instru-
ments ; to these are added certain mathematical formule of Pro-
bability, which contribute stillfarthertothe certainty of observed
facts. Still, these rules are, for the moat part, peculiar to the
different subjects.

It is in like manner a special accompaniment of each de-
partment to know what to observe ; to select from a miscellane-
ous group the circumstances in point. The ongoings of a
nation are multitadinous as the sands of the sea shore; the
politician or historian knows what to fix attention upon and
to record as political facts, the data of political science. The
designations applied to the power of political observation are
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‘ appropriate knowledge, a sagacious and discriminating judg-
ment, and analytical reasoning.’ No art or rules can impart
the intellectual attributes thus described.

Useful illustrations might be given of the errors in observa-
tion habitually committed by untutored minds. Still, the best
training even for general observation would be a training in
some one department. Every educated person should know
something of the practical manipulation of at least one of the
sciences of observation or experiment—such as a Natural
History Science, Physics, Chemistry, or Physiology.

Certain logicians, in dissenting from the inclusion of Induc-
tion in the sphere of Logic, have remarked that the rules of
Induction must be special to the separate sciences. This is a
repetition of the remark just made as to observation. But the
cases are not the same. The methods of Induction do not
differ in the different sciences, as the methods of Observation
differ. Induction in Astronomy is the same as Induction in
Chemistry, in Physiology, or in Psychology ; the distinctions
in the Inductive problem are distinctions that do not divide -
the Inductive sciences. There may be & common logic of
Induction, although not of Observation.

Definition.
- 53. DEFINITION is a process of generalization, confined in

its scope to a single property, or a group of properties
treated as a unity.

This is the first and simplest of the generalizing processes.
When a number of particular things are compared and assimi-
lated on some single property, as round, white, heavy, pungent,
the result is a notion, whose expression in any way is Defini-
tion. The notion may be complex, or may express several
points of agreement, as for example ‘life’; but if these are
given as. united or grouped, they are still regarded as a
notion. ’

The operation of generalizing, with a view to the Notion,
assumes a succession of aspects—Classification, Abstraction,
General Naming, Definition. We assume the last as the repre-
sentative designation of the whole series.

It is in this department that we see the assimilating and
generalizing process in its simplicity and purity. In the de-
partment next to be named, generalization occurs, but con-
Joined with other operations.

Reference will often be made in the sequel to the operation



ANALYSIS, 39

designated ¢ Analysis;’ and as the process is essentially allied
to the generalizing of the Notion, a brief explanation is here
ven. -

& Analysis is an adjunct and a result of Abstraction. The sepa-
ration expressed by the term is of two kinds. The first is the
separation of concrete substances, as in the analysis of a water,
which separates the saline bodies and impurities contained in
the water. This is often a very subtle operation, demanding
extreme knowledge, and delicate manipulation. It is, how-
ever, an actual separation; the constituents are laid hold of,
and exhibited apart.

The second kind of Analysis is the analysis following on
Abstraction. It is purely mental : the constituents cannot be
exhibited apart. When, by abstraction, we can think of the
distinet properties named weight, liquidity, transparency,
refracting power, solvent power, we divide, or analyze, in our
minds, the concrete called water (pure), into separate
properties, although these cannot subsist in separation.
Water admits of being classed in many groups ; every classifi-
cation making what is termed an attribute of water. The
concrete ‘water,” is thus a complexity, an aggregate, or a .
compound, of many powers; and when these are stated
in separation, the concrete is analyzed, abstractively or mey-W
tally, not really,

Analysis thus grows out of generalization, being merely a
phase or attribate of it. Every act of classifying or general-
izing necessarily tends to abstractive separation of this nature.
‘When we class a shilling with round bodies, with white
bodies, with bodies of a certain diameter, with bodies made of
silver, with bodies stamped as coin—we analyze the concrete
shilling into the attributes or abstractions, round, white, size,
material constitution, coin. }

In the elimination of causes, or productive agents, which is
& part of the Inductive problem, a preparatory analysis is
esgential, in order to isolate in the mind the various antecedents
that are to be tested. When a certain impure water is found
to produce disease, the water is analyzed in the first instance ;
and not till the different substances contained in it are fonnd
out, can we enter on the enquiry what particular ingredient is
the noxious one. This is to apply concrete analysis. Again,
when we enquire into the cause of the slaking of quicklime by
water, we must analyze in our mind the inseparable properties
of water: we must distinguish its solvent property from its
chemical affinity, and then proceed to enquire which of these



40 DIVISIONS OF LOGIC.

two, or of any other properties, is the antecedent in the
slaking of the lime.

Induction.

54. InpucTION i8 the generalization of eonjoined proper-
ties, on the observation of individual instances.

In an induction, we always deal with a proposition, or
concurrence of two facts or properties: as opposed to the
notion, which may consist of & single property. ‘Iron takes on
the magnetic property,’ is a proposition made up of two
conjoined notions—iron and magnetio property. One of these
notions singly could be defined, bub could not be matter for an
Induction.

The circumstance common to Definition and to Induction is
generalization, A single isolated instance ma’g be a proposi-
tional conjunction, but not an induction. ¢ This magnet is
made of iron’ is not an induotion: it fails as being only an
individual fact.

The largest part of scientific enquiry consists in arriving at
these inductive generalizations. The notion is useful chiefly
as the constitnent of the inductive proposition.

Deduction.

b5. DEDUCTION is the application or extension of Induc-
tion to new cases.

'When a general proposition is arrived at, the next operation
is to bring it to bear on new instances. By help of the
inductive methods, we are satisfied that ‘iron is a magnetic
substance ;” and we apply the proposition, as occasion requires,
to individual specimens of iron. Thus the collective iron of
the earth comes under the sweep of the proposition ; which
then indicates the cause, or @ cause, of the earth’s magnetism,

It is the Deductive process that has been developed into the
forms of the SYLLOGISM.

Since Observation is not made a part of Logic, the subject
is comprised under the three heads—Definition, Induction,
Deduction, There would be no radical inconvenience in ex-
pounding the subject in this order, beginning with Definition
and ending with Deduction. Probably, if Logic were now studied
for the first time, or if the science had followed out its Socratic
commencement, this would have been regarded as the natural
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order. Circumstances, bowever, have led to the inverted order
—Deduction, Induetion, Definition. Although Aristotle himself
cultivated all parts of the subject, yet his chief labours were
concentrated in the Syllogism, and his followers took up this
department to the total exclusion of Induction, and of Defini-
tion (as a generalizing process). In the re-introduction of
these omitted branches, they have been made to follow, and not -
to precede the Syllogism.

nother reason for the inverted order is the more elementary
character of the Deduotive process; it being possible to ex-
plain that process without alluding to the Inductive methods
for attaining the general propositions.

Under every arrangement, a preliminary portion of Logic is
occupied with the elements or constituents of knowledge—the
Notion and the Proposition. A full account has to be given of
all the diverse forms that these elements assume in the various
departments of information or science.



BOOK L
NAMES, NOTIONS, AND PROPOSITIONS.

CHAPTER I.
NAMES OR TERMS.

1. There may be knowledge without Language; but
all %e truths considered in Logic, are Truths expressed
in Words.

The knowledge that guides the lower animals is unconnected
with language. They observe by their senses the things about
them ; and the observations are remembered in sensible forms.
The bush that gives shelter, the herbage for food, the animals
to be preyed upon, are known and sought after, by the sole
guidance of sense impressions.

Human beings have numerous experiences of the same kind,
involving the order of nature, without being connected with
words. The child has a large stock of sense knowledge
before it can understand and employ language. The skill of
the artizan consists, for the largest part, in associations between
sensible appearances and movements; to the stone-polisher,
the sight of the surface at once suggests the next blow.

Even in a highly intellectual profession, as the Practice of
Physic, the consummation of skill requires a large sense
knowledge, passing beyond the scope of langmage. The
physician learns from books, everything that can be expressed
in words; but there are delicate shades of diagnosis that no
language can convey, stored up, without verbal expression, in
the eye, the ear, and the touch.

Such knowledge, however sufficient for the individual, can
be, only to a very limited degree, and with difficulty, com-
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municated to others, A sense impression, strictly speaking,
cannot be directly communicated at all. Indirectly, one
individual can be of use to others, by bringing them within
reach of the objects that they need to know. The old can
carry the young to food, water, or shelter, in the first instance.
The instructor in medicine can show the actual cases to the
pupil. As regards movements, or outward actions, there is the
power of imitation, largely possessed by human beings, and to
a small extent by animals.

Such communication is obviously restricted to personal
intercourse, and is lost if not so imparted. The tact and skill
of manual arts can be preserved only with the succession of
living artizans. -

The most signal failure in communication unassisted by
names, is in the attempt to convey easily our discoveries of
stmilarily or resemblance. In order to teach another man the
similarity detected among a namber of scattered things, in the
point of giving warmth, we should have to direct his attention
to the objects one after another, that he might feel the like-
ness by the actual comparison. How immensely superior is
the instramentality of the names—sun, fire, animal bodies !
By the simple process of connecting each of these mnames,
with the common name ‘hot,’ the discovery is made known
at once.

This is the primary fact constituting the value of names in
general knowledge. A generality is a discovery of likeness,
and nothing more. Now, the most rapid and ready mede of
imparting all such discoveries is to apply to them a common
name. The name ‘ tree’ designates a feature of community in
a vast number of things; and the use of the name in connexion
with all such things makes known the community, the ¢ one in
the many ’ of the Platonic philosophy.

The higher operations of Reasoning often bring together
groups of these generalities. A simple product in multiplica-
tion—eight times nine makes seventy-two,—contains the fol-
lowing generalities,—eight, nine, multiple, equality, seven, ten,
addition, two. Now although these might be severally attain-
able, by the method of confronting the particulars, yet, without
names or signs, the union of them in the muliplying operation
would surpass the power of the strongest intellect. By sense
alone, we might see that two rows of these,.joined in one,
would make the row of six ; but we would not at a glance dis-
cover that seven and eight would make fifteen.

Thus when truths are expressed in language, they can not
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only be communicated and discussed ; they can also be united
into complex propositions, yielding an unlimited fund of deri-
vative truthe. It is as so expressed, that knowledge of any
kind can be subjected to the tests and methods of Logic.

2. Every portion of knowledge conveyed in language,
everything propounded for belief or disbelief, takes the .
form called, in Grammar, a Sentence; in Logic, a Proposi-
TION.

A Proposition mentions two things, and is therefore
made up of at least two names.

‘We cannot impart, by language, the smallest item of know-
ledge, without uttering what is called, in Grammar, a senrfence,
which always contains a noun and verb. A sentence is called,
in Logio, a ProposirioN ; and is said to consist of a Subject
and a Predicate. The Subject is the thing spoken about ; the
Predicate the thing said or declared of the subject. The single
names ‘John,’ ‘sun,’ ‘ wind,’ ‘house,” uttered, each by itself,
give no information; they constitute neither sentences in
Grammar, nor propositions in Logic. They need to be com-
bined, in a certain way, with other names. ‘John comes,’
‘the sun shines,’ ‘the wind is lulled,’ ‘the house faces the
Bea,’—are pieces of information, sentences, propositions. They
all contain at least two words ; most of them more than two.
In every one of the expressions, we dissect the sense into
something spoken about, the Subject—* John,’ ¢ the sun,’ ¢ the
wind,’ ‘the house ;’ and into something said of each subject—
‘¢ comes,’ ‘shines,’ ‘is lulled,” ¢ faces the sea.’

We farther remark that any two or more words put to-
gether do not amount to an item of information, a sentence, a
proposition—something that can be declared true or false,
believed, or disbelieved :—* Jobhn ‘tree,” ‘sun moon light,’
‘wind terror tempest,” ‘house man street of,’—are not sen-
tences or affirmations. There is & peculiarity in the wording
and grammar of all informing sentences. ¢Gold yellow,
which as it stands is meaningless, becomes expressive of
meaning or information by the help of the word ‘is;’ ‘ gold ¢e
yellow.” This word ‘ is’ binds the two others into a sentence;
grammatically speaking, we call it the verb; logically, it
constitutes the Copula of the proposition.

‘While the Sentence in Grammar is divided merely into the
two parts,—Subject and Predicate—subject ¢ gold,’ predicate
‘is yellow;’ in Logic, the grammatical predicate is farther
divided into the atlribute of the predicate, ¢ yellow,’ and the
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binding word or copula ‘is;’ the attribute—* yellow’ is the
logical predicate. proposition in Logic, then, consists of
subject (gold,) predicate (yellow,) and copula (is.)

In affirmations containing but two names, the copula is to
be sought in the form of the verb. ¢ John speaks,” contains
a noun and a verb; and the verb ‘speaks’ has, of its own
nature as a verb, the power of affirming. Neither two noans,
¢ John .lawyer,” nor a noun and an adjective ‘gold heavy,’
would give any knowledge without a third word as copula;
but we have many propositions where a noun and a verb (in
a single word) contain a complete affirmation, ‘baby walks,
¢ food nourishes,” ¢ Sirius twinkles.’

In these last forms, we can distinguish subject and predi-
cate by our grammatical knowledge; the noun is subject,
the verb is the grammatical predicate, and unites in itself the
logical predicate and the logical copula of affirmation. Also
in such forms as ‘gold is heavy,” we are guided by grammar.
‘We know that an adjective, as ‘ heavy,’ is never a sabject, and
must therefore be the predicate. The noun can be both a
subject and a logical predicate ;—* gold is & metal,” ¢ Casar is
emperor’ contain each two nouns, one being subject and the
other predicate; which is which may be usually determined
in Eng]]J.ish by the order; the subject being given first. When
the order is inverted for Rhetorical effect, we must judge by
the meaning and the context.

The fact cannot be too soon laid to heart, that the predicate
is usually larger in meaning than the sulject; it applies to
many other things besides the one spoken of at the time.
¢ Gold is heavy,’ but not the only heavy thing; ¢heavy’ ap-
plies to other substances besides gold. ‘¢ Woody fibre is not
fit to eat,’ leaves us free to affirm that there are many things not
fit to eat, as well as woody fibre. Hence, subject and predi-
cate’ in aflirmation, are not mecessarily co-extensive ; in point of
faet, they are very seldom co-extensive.

3 There are various motives or reasons for commencing
Logic with an examination of Names.

(1). It has now been seen that a Proposition, the final con-
stituent of Logic, the logical form of all knowledge, is made
up of Names. The characters of propositions, therefore, can-
not be given without referring to their component names.

(2). In the use of Names are involved numerous sources of
error,—pitfalls and snares ; and it is one fanetion of Logic to
give warning of thesc.
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(8). An examination of the existing vocabularies of mankind
is the readiest clue to the universe of existing things. A
language, if fully developed, indicates all the things that the
persons speaking it have taken notice of; these may or may
uot be everything that the world contains, but they are every-
thing brought to light by the combined observation of many
men through many ages. Now, it is found useful, in laying
down the scheme of a domprehensive Logic,—a code of Evi-
dence and of Methods for all kinds of knowledge—to survey
and reduce to heads the whole universe of ascertained things.
The vocabulary of the most advanced and cultivated people,
or of several peoples combined, is the best available aid to this
operation.

In an advanced language, we find names for the heavenly
bodies, and their revolutions, and changes; names for large
objects on the earth—sea, mountain, river, &c.; names for
separate material substances—water, stone, iron, gold, wood,
ivory ; names for powers and forces,—wind, weight, heat ;
names for living bodies—plants and animals; names for the
bodily parts and functions of human beings ; names for men-
tal functions—pleasure, pain, will, thought; names for the
social facts of humanity—king, law, punishment, property,
crime ; names for the numerous exercises and functions of
mankind—husbandry, trade; and so on. Now the names give
the clue to the various objects named. Again, we have names
and forms of speech indicating agreement among things—
generic or common words, as star, solid, heat, power, pleasure
—which show us that natural facts frequently recur. Farther
we have names that imply other names;—ruler-subject ;
up-down ; whence we learn that the world contains mutually
connected things.

4. A name is defined, in the first instance, ‘a wark at-
tached to a thing to enable it to be spoken about.’

In giving names to objects, the end primarily sought is
commaunication and discourse. Once invented, names have
the additional function of aiding the solitary thinker, in re-
calling, fixing, and arranging his thoughts.

- It is remarked by Mr. Mill, as a corrective, to the unguarded
views of Locke and others, that names are the names of Things,
and not of the Ideas of things. The word ‘sun’ is the mark of the
object called by that word, and not simply the name of our thought
or idea. To suppose that names are names of ideas alone is a
species of idealism, confounding together the object and the sub-
ject. The Thing itself (if an object) is determined by our sensa-

L]
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ﬁm or what we call our experience of actuality; the Idea is
purely subjective ; it is & mental element strictly so called,

5. For the purposes of Logic, Names have regard to
GENERALITY and to RELATIVITY; in correspondence with
the two foundations of knowledge—Agreement and Differ-
cnce. -

Names may be variously classified. They may be divided
philologically into languages, as English, French, Hebrew.
They may be divided for rheforical purposes into plain and
figurative ; the figurative class containing species—Hyperbole,
Irony, &c.,—opposed to Logic, as departing from trauth for
the sake of the feelings.

There is also a division of Names under grammar, namely, the
Parts of Speech, which may be looked upon as in great part a logical
division. Thus, the Noun maybealways the subject of & proposition,
and is often a predicate. The Adjective has two logical functions ;
—it may be, and frequently is, a predicate ; and, secondly, it is the

ifying designation of a genus expressed by & noun; man
oun), genus, white (Adjective) man, species. The Verb has the
important logical function of affirmation or predication ; there can
be no proposition without a verb; ‘fire burns,’ ‘honey 43 sweet.’
The remaining parts of speech possess no logical function.

NAMES CLASSED ACCORDING TO GENERALITY.

6. In classing Names, with reference to GENERALITY (or -
Agreement), the fundamental distinction is between Singu-
lar Names and General Names*

The process of generalization, through the tracing of agree-
ment, is a thoroughly scientific or logical process, Now,
whether for a generaf notion (as ‘liquid’), or for a general
proposition (‘liquids find their level ’), the names employed are

# In the foundations of knowledge, Discrimination or Relativity may be
sapposed to have the prioritg ; we discriminate first, and trace agreements
in difference afterwards. On this view, the classification by Relativity
might properly precede the classification by generality. In reality, how-
ever, we cannot treat either without the other being implicated ; the
relative couple, light-dar®y is understood by us only as generalized
upon many recurrences of the transition: we do not go back, for our
typical notion of the phenomenon, to the first occasion when we experi-
enced the shock of transition, or before we bad identified several recurring
shocks, There is, therefore, no special disadvantage in beginning with
generality : we being aware that there could be no notion of either
individual or general, without prior shocks of discrimination or relativity.
Whichever of the two facts is. under consideration, the other must be

tacitly supposed.
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general names. Moreover, the individuals that bave to be
identified and compared in order to the generals, must also have
their names a8 individuals,— the Rhine,’ ¢ the Caspian sea.’

7. A Singular or Individual Name is a name applicable
to one thing. A General Name is applicable to a number
of things, in virlue of their being similar, or having some-
thing in comgmon. )

Xerxes, Bucephalus, Sirius, Teneriffe, the Alps, England,
Rome, Notre-Dame, Koh-i-noor, are Singular names; they
designate each one individual object.

Man, horse, star, mountain, kingdom, city, building, gem,
are general names; they apply each to ar indefinite number
of things having a certain likeness or community among
themselves.

The Singular Name may be of various forms. One form,
exhibited in the above examples, is a single meaningless mark
or designation appropriated to the thing. ¢ Xerxes,’ ¢ Sirius’
have no fanction but what might be served by any other
distinctive utterance applied to the eobjects indicated. A
modification of this form is seen in the many-worded designa-
tions of individnal men and women, John Davidson Ross;
Maria Anne Louisa Brown; David Smith, of George Street,
York. A plurality of words must be resorted to, because
John, Maria, Brown, &c., are used in naming a great many
individuals, and are therefore not distinctive. Such names
furnish the least possible information about the persons named.
They do not necessarily indicate human beings ; horses, dogs,
ships, &c., receive designations from the same class of wards.

Another form of the singular name is seen in sach examples
a8 ‘the reigning Pope,” ¢ Her Britannic Majesty’s minister at
Berlin,’ ¢ the discoverer of Ameriea,’ ¢ the high-priest of Baal,’
‘the youngest' of the family,” ¢ the pinnacle of Europe,’ ¢the
vault of heaven.” These are severally applicable to individuals,
but they suppose previous generalities, combined so as to
restrict the meaning to definite individuals. They are signifi-
cant although also singular ; and the significance grows out of
the generalities.

Collective names, as nation, army, multitude, assembly,
umniverse, are singular ; they are plurality combined into unity.
But, inasmuch as there are many nations, armies, assemblies,

- the names are also general. There beirg but one ‘universe,’
that term is collective and singular.

Names of Material—earth, stone, salt, mercury, water,
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flame,—are singular. They each denote the entire collection -
of one species of material. If Space and Time be not regarded
as abstractions, they fall under the present class.

8. General Names are said to be Connotative ; that is,
they denote objects, and connofe or imply attributes, or
points of community among objects.

As a mere mark, a name has no power beyond simply denot-
ing, or pointing out its object; Sirius suggests the star of
that name ; London has no other fanction than to make us
think of the object named. But the general name, the result
of assimilation, denofes the individuals, and connofes or im-
plies a certain similarity among them, in other words, a com-
mon attribute. The word °star’ denotes any star in the firma~
ment, and implies or connotes the similarity pervading the
stars; the word ‘metropolis’ is the name denoting London,
Paris, Berlin, and also declaring that all these separate objects
have points of resemblance; the resemblance is the common
attribute of the things, and the connotation of the general name.

All Class names, therefore, being general names, are conno-
tative names :—man, animal, plant, tree, metal, movntain, sea,
kingdom, government, factory, circle, virtue.

Besides, the general or class nouns, Adjectives are to be held
a8 connotative :—for example, white, square, wise, virtuous.
These are generalized names ; they are given to a plurality of
things agreeing in a certain way. They each denote particular
objects (the noun being supplied) ; they connote or imply a
community in these objects. They are significant and not
meaningless names. : .

Adjectives are obviously products of the generalizing process
no less than class nouns. The same generalization is often ex-
pressed both as a noun and as an adjective,—circle, round or
circular ; colour, coloured ; wcla)iﬁht, weighty.

_The limitation to this practice belongs to the nature of the things.
The function of an adjective is to narrow the application, and
increase the meaning of a noun; ° wise men’ are fewer in number,
and more numerous in attributes than men. Now, in order that a
noun may take on the whole meaning of an adjective, that mean-

ing must be a limited one ; it must be expressive of only one or a

" few attributes. ‘Men’ can take the qualifications signified by the

adjectives ‘wise,’ ‘old,” ‘tall, ¢virtuous.” If, however, we were

to coin an adjective from the class ‘horse,’ there are no objects
in nature that could take, in addition to their own attributes, all
those possessed by horses. When adjectives are formed from such

classes—commonly called natural kinds—they are used only in a

select or partial meaning. ¢ Golien ’ means either made of gold,
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or possessing the salient and striking attribute of gold; ¢feline’
signifies onlygone single feature of the genus  fel ;’ ¢ hiomm' is some
peculiar attribute of man.

Sometimes a general name is explained as being the name
of a class ; ‘man’ the name of the class men. But the word
. “class’ has two meanings—the class definite, and the class in-
definite. The class definife is an enumeration of actual indi-
viduals, as the Peers of the Realm, the Oceans of the globe,
the known Planets. The individuals of these classes have a
certain likeness or common character ; while, in addition to
this, they are all known and enumerated. The question
whether a certain object belongs to the class, might be settled
in two ways ; first, by its possessing the class likeness, secondly,
by its being found in the enumeration. The shortest way of
ascertaining whether a given person is a peer of the realm
would be to look for his name in the Peerage. At all events,
this dispenses with the method of judging by means of class
marks.

The class indefinite is unenumerated :—such classes are
stars, planets, gold-bearing rocks, men, poets, virtuous. These
classes contain individuals known and many more unknown.
There is no complete list whereby to test any supposed indi-
vidual. The sole criterion is the class attribute or likeness.
‘Whether a newly-discovered heavenly body be a star or a planet
is to be decided by finding its characters. If it is a fixed body,
we class it with stars, if it circles round a fixed star, we class
it with planets.

In this last acceptation of the word, class name and general
name are identical. The class name denotes an indefinite
number of individuals, and connotes the points of community
or likeness. The general name does the very same thing.
The designation ¢ wise men’ is a class name and also a general
name. But in the acceptation of an enumerated and finished
list, the class name is not the same as the general name; it
provides an additional, and exceptional test of the claims of
individuals to belong to the class. ‘Thales is one of the
seven wise men’ exemplifies the class definite; ¢ Socrates is
wise’ sets forth the class indefinite, known only by the mean-
ing of the general name.

9. The contrast designated by the words ‘ denote’ and
‘connote,’ corresponds to Hamilton’s distinction between
quantity in Eztension and quantity in Comprehension.

The denotation of a general term, the individuals that it
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applies to, is designated by Hamilton, its Fxtension, or extent.
The denotation or Extension of the term ‘man’ is the whole
popalation of human beings. The connotation or Compre-
hension is the community of attributes, or points of agreement,
making up the characters, marks, or definition of men—animal
life, anatomical peculiarites, mental endowments, &e.

The two facts—denotation or extension, and connotation or
comprehension—are reciprocally opposed ; the greater the one
the less the other. The term ‘animal’ has a greater denota-
tion or extension than the term ‘man;’ it includes all men,
and the population of brutes besides. It has so much the less

connotation, or comprehension ; it connotes only the points °

common to animals, which are much fewer tban the points
common to men ;—animal life in general, without distinctive
organized forms. On the other hand, the term °wise men’
denotes less, has less extent, than the term men ; it applies
only to a selection of men. It connotes or comprehends all
the more ; to the connotation of men it adds the attribute con-
noted by ¢ wise.’ ‘

X Mr. De Morgan has dwelt at great length, and expressed in a
variety of forms, the distinction between Extension and Compre-
hension—Breadth and Depth,—and has followed it out, like
Hamilton, into syllogistic forms.

He remarks that Terms are used in four different senses. Two
of these, he calls objective, as directed to the external object. The
first are terms expressing an individual standing alone, or out of
all connexion or relationship with any other individual ; as John,
man. The second, the name of an individual quality, forming part
of, or residing in, the individual object, as the term ‘ human,’ or as
‘animal,’ when applied to man. The author considers that the
ordinary syllogism has reference to these terms, which he calls
terms ‘of the first intention,” and also arithmetical. The usual
form of a proposition is to declare some objects to be included in,
or to be excluded from, some other objects; or to affirm or deny
of them some quality in the form now stated—*men are animals,’
* kings are human.’

The two other senses of Terms are called by the author subjective.
The first is to represent a class, or collection of individuals, named
after a quality common to all : these are Mill’s connotative class
names. The second represents the atéribute of the class apart, in
other words, the abstraction as conveyed by the abstract name.
In short, in these subjective meanings, explicit notice is taken of
the fact of ° genera]J.ity’ or generalization;’ the ome in the
concrete and the other in the abstract designation.

It may be remarked on the distinction betweer. these objective
and subjective meanings, that it hardly involves any serious
difference. Unless the objective terms were confined to proper
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names, they are terms having generality, and that generality
(perhaps more expressly brought into the foreground) is all that is
indicated by the subjective terms for class and attribute. Take
the author’s illustration of all the four—man, human, mankind,
humanity—the two first objective, the two second subjective ; the
difference between ‘man’ and ‘ mankind’ is impalpable; while
¢ humanity ’ is'merely the abstract noun of the adjective ‘ human.’

The distinction is between the class and the class attribute.

For ‘extension and comprehension,’ Mr. De Morgan employs
the terms ‘ extent’ and ‘intent,’ also ‘scope’ and ‘force,’ He
farther draws attention to an important distinction in the modes
of combining terms of extension and terms of comprehension res-
pectively. en terms of extension arecombined, as ‘ man’ and
‘brute,’ there is an arithmetical summation of individuals; this he
calls aggregation. When two terms expressing attributes combine,
as ‘white’ and °polished,’ it is not an arithmetical sum or
aggregate, but a joint inherence of quality in a common subject ;
to this he applies the name composition. He remarks that we have
not a good English designation for the separate parts of a com-
pound in this last sense. The word ¢ part’ refers to extension.
The words ° constituent’ and  element’ are a nearer approach to
the idea, but do not exactly hit it. .

Bools, in his system, expresses aggregation by the sign of
addition, man - brute, x 4 y; and composition by a product,
white X polished, x y; and conducts his manipulation throughout
in conformity with these suppositions.

10. The final result of the generalizing process is the

ABSTRACT NAME. This is an elliptical form of speech,
highly useful, but also greatly abused.

Such names as motion, weight, breadth, roundness, white-
ness, melody, sweetness, roughness, polarity, wisdom, justice,
beauty, are called abstract names, as signifying qualities or
attributes without reference to the things that possess the
qualities, They seem to separate the points of community of
agreeing objects, from the objects themselves, an operation
impossible in fact, and even in thought, but supposed, by a
kind of fiction, to be possible. They give the meaning ex-
pressed by the connotation of the corresponding class desig-
nations—moving things, heavy things, broad, round, white,
&c., but they drop entirely the denotation.

The abstract name, although occurring in all languages, is
not absolutely required for ordinary speech; nor indeed for
science. The meaning to be conveyed can always be given,
although not so shortly, by means of general or class names.
The name ‘ motion’ expresses what is meant by ‘moving
things ;’ the farther effect of it is to Nmit the consideration
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to this one feature of the things in question; it amounts to
saying ‘ moving things in so far as moving,’ or with reference
to the one circumstance common to them all, and not to any
other circumstance that may attach to particular individuals.
So ¢justice’ expresses the same meaning as ‘just actions;’
the only existing fact corresponding to the term is the class
‘just actions.” There is no such thing in the universe as
justice by itself; we cannot point to a disembodied justice.
The term signifies ‘just ‘actions,” with a peculiar stress or
emphasis put upon the features of agreement ; just actions in
80 far as just, or viewed solely with reference to their being
just” The proposition ‘ Justice commands respect,’ is the same
proposition as ‘just persons are respected persoms,” with a
more emphatic indication than the class names seem to give,
that the causation refers solely to the points common to ¢ just
persons,’ and to ‘respected persons.” ¢Just persons so far as
just are respected persons so far as respected.” * Beauty gives
pleasure’ is equal to ¢ beautiful things (in so far as beautifal)
are things pleasant (in so far as pleasant).’ There is no
‘beaunty’ in the abstract giving ¢pleasure’ in the abstract ;
such a supposition is the old error of Realism, scarcely yet ex-
tinct. ‘Mind is the cause of force’ can mean only ‘beings
possessing mind, in so far as possessing mind, are the cause of
moving things considered as moving.’ ‘Mind’ is inseparable
from certain actual beings called persons, beings mentally en-
dowed, &c.; and ‘force’ is an abbreviation for moving things,
the cause of other moving things, in so far as moving.

A great power of abbreviation is given by abstract terms,
which is probably the motive for introducing them so largely
into common speech. This is appareut from the circumlocu-
tions necessary for avoiding them.

The abuse of abstract names is exemplified in the almost
irresistible tendency the%vhave to suggest the existence of
things in the abstract. e are led to suppose from the use
of the terms Time, Space, Mind, that there is something in
nature called Time, apart from things enduring; something
in Space different from things extended and the free move-
ments of extended things; something named Mind, distinct
from beings exerting mental functions.

An important logical exercise, for detecting the fallacies
nursed under abstract names, is to translate abstract proposi-
tions into the equivalent propositions made up of general
names, not abstract.*

¢ < If the student of philosophy would always, or at least in cases of
importance, adopt the rule of wing the abstract language in which it
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In contrast to abstract names, all general names, or class
names, are termed CONCRETE names: they express the
ment among things, not as an impossible detached fact,
but in the actual state of the case, namely, as the things that
possess the agreement. All class nouns, as man, tree, star,
and all adjectives, as brave, tall, lustrous,—are concrete general
names. Every connotative name is thus a concrete name.

. We must not confound, as is sometimes done, a general
name with an abstract name. A general name is opposed to
an individual or singular name; an abstract name is opposed
to a concrete name, whether general or individual The
abstract ‘ whiteness’ is opposed to the general designation
‘white things,’” and through it to every particular white thing.

The Abstract name cannot possess the double fanction of the
general name,—denoting a thing and connoting the similarity
of things; it may be said, as by Mr. Mill, to denote the simi-
larity, or the common attribute, and to connote nothing.
There is, however, nothing gained, anywhere in Logic, by such
a designation. The Abstract name is the last product of
generalization ; alike the facility and the snare of general
expression.

It is a consequence of the generalizing process that there
should be names of lower and higher generality, as English-
man, European, man, animal, organized being; circle, curve,
geometrical figure, extended thing. These successive gener-
alities play a great part in science, and lead to many technical
designations which have to be considered in Logic; but their
suitable place is in the following chapter, on the Notion, or
Concept.

11. The second group of Names, viewed for Logical ends,
embraces those connected with RELATIVITY.

The essential Relativity of all knowledge, thought, or con-
sciousness, cannot but show itself in langnage. If everything
that we can know is viewed as & transition from something
else, every experience must have two sides; and either every
name must have a double meaning, or else for every meaning
there must be two names. We cannot have the conception
¢light,” except as passing out of the ‘dark;’ we are made
is so frequently couched into a concrete form, he would find it a powerful
aid in dealing with the obscurities and perplexities of metaphysical specu-
lation. He would then see clearly the character of the immense mass of

nothings which constitute what passes for philosophy.’ (Bailey’s Letters
on the Mind, vol. ii. p. 159.) e P Py v
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conscious in a particular way by passing from light to dark,
and from dark to light. The name ‘light’ has no meaning
without what is implied in the name ‘dark.’ We distingunish
the two opposite transitions, light to dark, and dark to light,
and this distinction is the only difference of meaning in the
two terms; ‘light’ is emergence from dark; ‘dark’is emer-
gence from light. Now, the doubleness of transition is likely
to occasion double names being given all throagh the universe
of things; languages should be made up, not of individual
names, but of couples of names. When we refer to the actual
case, we find a very great prevalence of couples, but we can
hardly call it universal. VVl; have such instances as heat-cold,
motion-rest, up-down, light-heavy, thick-thin, hard-soft, rich-
poor, life-degth, parent-child, ruler-subject ; and we must en-
quire how far the system extends, and, if short of universality,
why it is so.

12. The great distinction of Names founded on Rela-
tivity is expressed by PosITIVE and NEGATIVE names.

No one designation exactly suits the principle of universal rela-
tivity. The couple ‘ Positive and Negative’ is the best we have, but
the term ‘negative’ inclines too much to the idea of deficiency, or ab-
sence of a quality, without the presence of a corresponding opposite.
Now the néegative of a real quality is as much real as the positive ;
North and South, have an equally good title to positive eFistence.
Heat and cold, or the transitions cold-heat, and heat-cold, are
equally real or present experiences.

The terms ‘ Relative’ and ¢ Correlative’ are also too limited for
the purpose ; they are too much confined to complex relationships,
as, parent-child, teacher-scholar, mover-moved.

Of these two couples, the one most easily adapted to the univer-
sality of relation is the first—* Positive and Negative ; * which we
shall adopt with the understanding that ‘ negative’ has always a
real existence, no less than ‘positive.” So explained, it may be
stretched to the whole length of universal relativity. Under
¢ Relative’ and ‘ Correlative,’” will be explained certain special rela-
tionla‘li)ips, growing out of the complicated arrangements of the
world.

Mr. Mill expresses the nature of Positive and Negative in
the following terms:—‘To every positive concrete name, a
corresponding negative one might be framed. After giving a
name to any one thing, we might create a second name which
should be a name of all things whatever, except that parti-
cular thing or things. These negative names are employed
whenever we have occasion to speak collectively of all things
other than some thing or class of things. Thus not-white de-
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notes all things whatever except white things; and connotes
the attribate of not possessing whitenees." ‘¢ Names which are
positive in form are often negative in reality, and others are
really positive though their form is negative. The word in-
convenient for example, does not express the mere absence of
convenience ; it expresses a positive attribute, that of being
the cause of discomfort or annoyance. So the word unpleasant,
notwithstanding its negative form, does not connote the mere
absence of pleasantness, but a less degree of what is signified
by the word painful, which is positive. Idle on the other hand,
is & word which, though positive in form, expresses nothing
but what would be signified either by the phrase not working, or
by the phrase not disposed to work; and sober, either by not
drunk, or not drunken.’

Thus far Mr. Mill. Mr. de Morgan carries the distinction to
the length of a mode of universal relativity. He says :—* Let us
take a pair of contrary names, asman and not-man,  Itisplain
that between them they represent everything imaginable, or
real, in the universe. But the contraries of common language
usually embrace, not the whole universe, but some one general
idea. Thus, of men, Briton and alien are contraries : every man
maust be one of the two, no man can be both. Not-Briton and
alien are identical names, and so are not-alien and Briton. The
same may be said of integer and fraction among numbers, peer
and commoner among subjects of the realm, male and female
among animals, and so on. In order to express this, lel us say
that the whole idea under consideration is the universe (mean-
ing merely the whole of which we are considering the parts)
and let names that have nothing in common, but which be-
tween them contain the whole idea under consideration, be
called contraries in, or with respect to, that universe. Thus the
universe being mankind, Briton and alien are contraries, as
are goldier and civilian, male and female, &c. ; the universe
being animal, man and brute are contraries, &c.’ .

Mr. de Morgan here supplies what is requisite to the pre-
cise definition of Positive and Negative. It is mot strictly
correct to say that ¢ not-white’ means everything in nature
except white things ; a more limited universe is supposed at
the time, probably the universe ¢ colour;’ and the meaning of
not-white is black, red, green, yellow, blue, &c. Sometimes a
still smaller universe may be intended, the universe of white,
black, and the shades of grey; the prismati colours being ex-
cluded ; in which case not-white means black and grey.

When a term is ambiguous, one mode of rendering it pre-
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cise, is to name the opposite of what is meant. The term
‘civil’ has many meanings; it is opposed to natural, to
military, to ecclesiastical, to uncivil or discourteouns, and so on.
The same purpose is served by stating what higher universe is
present to the mind of the speaker. If the universe be the
condition of human beings in relation to one another, *civil’
means organized into human society ; if the universe be the
departments of government, ‘civil’ is known to exclude
military and ecclesiastical ; if the universe be manners or ad-
dress, civil is understood in that connexion.

Thus of the three things—the universe or genus of the
speaker, the positive, and the negative—we cannot know one
without knowing the others. Any ambiguity in one is reme-
died by stating a second ; it matters not whether that second
be the contrary or the entire universe. In common speech,
we are usually able to assign the universe from the context or
occasion. In discussing the origin of human society, we see
that the words ¢ civil’ and ‘natural’ are employed to divide
the universe of man’s condition in respect of society. When
we do not know the subject of discourse, we are still made
aware of what a term means, if the opposite happens to be given,
as ‘civil,’ ‘not rude.’

13. In those cases, where a universe contains but two
members, the one is the complete negative of the other.
This is the most marked form of contrariety.

Heat-cold, light-dark, high-low, straight-bent, gnod-evil,
pleasure-pain, virtue-vice, health-disease, man-brute, are com-
plete and emphatio contraries ; the negative of one member is
the affirmation of the other; the affirmation of one, the nega-
tive of the other.

14. When a universe, or higher genus, contains many
members, the contrariety, although no less real, becomes
diffused.

¢Red’ in the universe colour is not negatived by any single
colour, but by a plurality of colours. If we are dividing
coloars according to the Newtonian spectrum, ‘ not- red’ means
six colours. In a full enumeration of shades of colour, ¢ not-
red’ would be a list of many scores of individuals. The
contrariety is then diffased and pointless. ‘Not an English-
man’ leaves us in a wide sea of possibilities; the universe
being natives of different countries.
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15. Language contains various modes of expressing
opposition or negation.

(1) In certain prominent instances, separate names are
given to the contraries; as in many of the examples already
quoted. Our language contains perhaps some hundreds of
couples of contrary names: young-old, wise-foolish, brave-
cowardly, rising-falling, good-evil, sweet-bitter, rough-smooth,
health-disease.

(2) There are certain general modes of stating negation.
The chief is the prefix not :—mot-cold, not-well, not a fish,
not-metal, non-electric.

The prefixes ‘un,’ ‘in,’ and the suffix less,’ are also used :
unknown, incomprehensible ; heedless, blameless.

The purpose is also served by various circamlocutions —
‘everything but,’ ‘all but, ‘all that remains when one is
withdrawn.” These last forms express accurately the real
process of negation when disguised by plurality of contraries;
a universe is assumed, the given positive is subtracted from
that universe, aud what remains is the negative or opposite.
¢ All the simple bodies except the metals’ explains the meaning
of not-metal, in the universe ‘simple body.” ¢All the parts of
speech except the noun,’ is the full rendering of ‘not a noun,’
‘ not-noun.’

16. The Negative of a real property or thing is also real.

If a negation be simply the remainder when one thing is
subtracted from a universe containing more than one, such
negation is no less a positive reality than the so-called positive.
In fact, positive and negative must always be ready to change
places ; positive up, negative down ; positive down, negative
up.

PThere are certain circumstances, where one side seems to be
positive, by a special propriety ; as when we express fullness,
abundance, or presence, as opposed to deficiency, or absence.
* Wealth-poverty,” °debt-credit,” °plus-minus,” *full-empty,’
¢ strong-weak,’ ‘living-dead,’ ¢ knowledge-ignorance,’ ¢ fruitful-
barren,’” ¢ something-nothing,’—these seem to give us on the one
side a truly positive conception, on the other side, a truly
negative ; the reversal of the terms would seem harsh, un-
natural, distorted. Yet, in all such cases, the negation is a
real and definable phenomenon ; & genuine experience of the
human mind, although, in most instances, a less agreeable
experience. The position of being in debt is a real fact or
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state, with characteristio features; there is an assignable uni-
verse, the universe of pecuniary circomstances; we subtract
from that total the cases called being ‘out of debt,” ¢solvent,’
and we find as a remainder cases of ¢ being in debt ;’ the two are
mutually opposed ; we might call either positive, and the other
negative. Any awkwardness in the free transposition of the
epithets arises from the imperfection already noticed as
attaching to those epithets, considered as names for universal
relativity. They are frequently used with more limited and
special associations, such as to give a greater seeming pro-
priety to the employment of ‘positive’ for the conditions ex-
pressed by abundance, wealth, credit, strong, pleasurable,
good, than to the employment of ‘negative’ for those condi-
tions.

The highest universe of all must contain at least two things,
mutually explaining, and equally real. This remark is neces-
sary, because a fallacy is often committed by using the forms
of langnage where thero is no longer a reality to correspond.
Thus matter-mind, or more correctly extended-unextended,
—object-subject, signify a real couple, mutnally explaining.
The denial of matter, extension, or the object-world, is the
affirmation of mind, the subject-world. Up to this point, we
are in the region of real and actual experience. There is a
transition familiar to us, between certain states of concionsness
called matter, and other states called mind : we know both,
by mutual contrast; while our knowledge can ascend no
higher. Still, language can take a flight beyond. We can
in words, sum these two facts together, mind and matter, -
subject and object; we can even use a single term as the
equivalent of this sum—Universe, Existence, Absolute ; but our
knowledge is not advanced by the step. There is nothing
correlative to the sapposed universe, existence, the absolute ;
nothing affirmed, when the supposed entity is denied. Matter
we can conceive, because of its real opposite, mind ; but ¢ exist-
ence ’ has no real opposite.

Granting for a moment, that there were such a thing as
non-existence, to give reality to existence, what is to prevent
us from summing these two together, giving a name to the
sum, and insisting on the reality of this new entity, with a
correlative reality ; and so onwithoutend ? Wemust obviously
stop somewhere; and the proper point is the highest couple
that generalization can c us to. This is to conform to the
essential relativity or doubleness of knowledge. An absolute
unity is not knowledge, but an unmeaning phrase.
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17. Many Special Relationships, apart from universal
relativity, are involved in the processes of nature, and in
the relationships of living beings. From these, we have
numerous relative terms.

In the act of communicating motion, there is a thing moving
and a thing moved, something striking, and something
struck. In support, there is a supporter and a thing sup-
ported. Attraction and repulsion require two things; the
attracting and the atiracted. Heat and light emanate from
some body and operate upon other bodies. Acid is relative
to alkali or base ; both to a neutral salt.

Procreation implicates parents and oﬂ'sgring. Male is cor-
relative with female; the name ‘male’ has no meaning by
itself; we must understand ‘male’ and ‘female’ by the same
indivisible act of intelligence. The fact that they express is a
complex fact; both parties are concerned in it ; the part of
one cannot be separated from the part of the other.

‘Lock’ and ‘key’ are correlative terms of this kind. We
cannot understand or explain a key without the mention of a
lock, nor a lock without a key.

The complex structure of human society contains many
situations, where two parties mutually enter. Such are sove-
reign-subject, master-servant, buyer-seller, debtor-creditor, ac-
cuser-accused, teacher-pupil, doctor-patient, churchman-dissen-
ter. These are cases, not of universal, but of special, relativity,
and deserve to be considered apart from the more fandamental
relationships inherent in knowledge.

All active verbs are correlative from the very necessity of
their structure. An agent supposes something to act upon;
unless viewed in act, it has no meaning. A conqueror that
never conquered anybody is an absurdity.

It is commonly said, with reference to the great problem
of the Perception of a Material World, that knowledge ¢sup-
poses a mind knowing, and a thing known’; which is inter-
preted as proving that there is a mind apart from matter. In
truth, however, it proves only, that, in the act of knowledge,
as in every other act, there is & mutual participation of two
things. Whether these things can exist as separate, detached,
and independent entities, is a distinct enquiry.

18. The meaning of every object of knowledge enlarges
with the enlargement of its negatives or contraries.

Gold, in the universe ‘simple body’ means the opposite,
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or exclusion of the other sixty-two simple bodies. If ten more
elements be discovered, there will be ten more exclusions or
opposites. ¢ Health’ to a rustic means the absence of a certain
number of familiar diseases—catarrh, rheumatism, dyspepsia,
measles, &c.; to a hospital nurse, it has a still wider meaning ;
to an institutional writer on Medicine, it means the exclusion
of upwards of a thousand diseases.

There is no escape from the principle of universal relativity.
There is no possibility of mentioning a thing, so as to be
intelligible, without implicating some other thing or things,
equally intelligible. One might suppose that a chair is an
absolute and unconnected fact, not involving any opposite,
contrary, or correlative fact. The case is quite otherwise.
The chair is immediately opposed to vacuity, and to the
physical and mental condition of the person suffering from its
absence. It may, according to the circumstances, have a still
greater compass of opposition, and so & still wider meaning ;
it may be opposed to a table, a bed, a footstool. It may have
still farther oppositions ; the reference may be to the universe
‘seat’; in which it would be opposed to a ‘stool,’ ¢a bench,’
a ‘sofa,’ ‘an ottoman,” &c. The full meaning would then be
I do not want a *stool,’ ‘sofa,’ &c., but a chair.

CHAPTER II
CLASSES, NOTIONS, OR CONCEPTS.

1. These designations signify generalization applied to
single properties, or to groups of properties regarded as
units or wholes. .

The contrast is to Propositions, which are generalized
couples, with the affirmation (or denial) of coincidence.

‘We may identify and generalize a number of things under
a single point of community, as ¢ round,” ¢heat,’ * polarity.’
In the concrete, these generalities are named classes—* round
things,’ ¢ hot things,” ¢ polar things.” When the point of com-
munity is spoken of in the abstract,—‘roundness,’ ¢heat,’
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polarity,—the abstraction is called a general notion, a general
concept, and often simply a notion, or concept; the terms
‘notion’ and ¢ concept’ being regarded as more applicable to
a generalized property, than to a single concrete object. The
phrase ¢abstract idea’ is an equivalent expression, for the
common property of a class.

It is impossible to confound these classes, or notions, having
only a single feature in common, with propositions, which
must have at least two things. But many classes have more
than one feature in common ; as ‘ metals,” which agree in four
or five points. The class ‘man ’ has a still greater number of
points of agreement. In such instances, the distinction between
the class, or the general notion, and the proposition, appears
to be done away with. It no longer turas upon the number
of common properties, but upon the manner of expressing their
conjunctions. In the class, the conjunction of the properties
in a group is assumed; there is no question raised, as to
whether they are conjoined. In the proposition, this is treated
a8 open to doubt, and the doubt is met by a positive assurance,
in the form of a distinct affirmation, backed up, if need be, by
proof or evidence.

The following are examples of the generalized Proposition,
involving two notions linked together by affirmation (or dis-
joined by denial). *The circle contains the largest area within
a given circumference’; ‘heat is convertible into mechanical
force’; ¢the metals are the bases of salts.” In every one of
these there are two distinct general classes or notions ; the class
‘circle’, with the class or notion °largest area in a given
circumference’ ; the class or notion ‘heat’ and the notion
¢ convertible into mechanical force’; the class ‘metals’, and
the class ‘ bases of salts” But the existence of two notions
does not exhaust the force of the proposition, There is farther
the information that the two in each case do, or do not, go to-
gether. A hearer is supposed to be in ignorance or in doubt as
to whether the notions ‘circle’ and ‘maximum of area’ are
coincident; and the proposition sets this doubt at rest, so far
as affirmation can go. . :

Obviously, it is only the affirmative or conjunctive proposi-
tion that can ever be confounded with the double-propertied
c%la,ss; the negative proposition declares the digjunction of
things.

The nature of the Class, Notion, or Concept, has been
unavoidably brought ont under ¢ Names,” and more especially
under names grounded on generality.
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2. Many classes are based on a single point of com-
munity ; otherwise expressed by saying that they possess
only one attribute ; as white, hard, long, extended, round,
polar, hot, pleasure, multitude. ,

' White,” being a single, indivisible impression on the mind,
the things that agree in it, and in nothing besides, are classes
based on one point of community ; they have only a single class
attribute. Such classes are numerous. The properties,
transparent, hard, soft, elastic, brittle, long, square, hot, liquid,
air, simple body, pleasing, just, powerful, are single features of
agreement ; there are communities of things comprising
these several individual features, and no others ; and they are
all treated as simple effects. *

3. There are classes formed upon more than one, but
yet not many, points of community.

A good number of classes have two points in common. A
house is (1) an artificial erection, (2) for the purpose of shel-
tering living beings or things belonging to them. A town is
(1) an assemblage of inhabited buildings, (2) under a common
government. A magnet is a body (1) attracting iron, and (2)
polarized.

As an example of a triple-propertied class, we may cite
¢ Mind,’ which comprises three distingunishable functions—Feel-
ing, Will, Intellect. Chemical Affinity has also a triple defini-
tion ;—definite proportions, change of properties, production of
heat.

The long received definition of ‘ Inflammation’ enumerates
four properties—Heat, Redness, Swelling, Pain.

4. There are certain Classes grounded upon a large and
indefinite number of common features. These are termed,
by pre-eminence, real Kinds, Infime Species, lowest Kinds.

* The singleness, in some of these instances, is relative to the usual mode
of defining by reference to a higher genus with a statement of the specific
difference (per genus et differentiam). Thus ¢ round’ is a plane figure with
a spccial mark (given in the definition of the circle). The inclusion of the
generic attributes of the “Flune figure (Extension and Figure) along with
the special difference would make roundness, or the circls, a plural notion.
¢Pleasure’ js of the genus ‘feeling,’ with a specific difference, which is
a single property ; the genus and difference combined would give two
properties. ¢ Extended’ is absolutely single, being the highest genus of
all, on the object side. For the complete theory of Definition, this expla-
pation is material ; in the present connexion, notions may be held as
single, whenever the specific difference, usually assigned in defining them,
is mngle. In many notions, this specific difference is complex.
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The simple bodies of Chemistry—Oxygen, Sulphaur, Silicon,
Sodium, Tin, Gold, &c.—have each a series of distinctive pro-
perties. The number actually known is considerable; and
there may be many unknown. There are from ten to twenty
properties given in the usual account of Oxygen; and about as
many in the description of Iron, and of Gold.

Again, in the Vegetable world, we have classes founded on
a great number of common properties. The classes termed
¢ Species,’” in the peculiar sense of Species in the Natural His-
tory Sciences, have a great many characters ;—many com-
mon peculiarities in form, in mode of growth and development,
chemical products, &c. A full account of the British Oak
would extend to at least twenty or thirty characters.

Still more in the Animal Kingdom, have we the aggregation
of many features in the same class. The properties common
to the species ¢ Elephant’ are very numerous ; a full enamera-
tion of the bodily and mental pecnliarities of the species would
require perkaps fifty to a hundred designations. The common
properties of the class ‘man’ are still more numerous.

It is in these three great departments—the Mineral, Veget-
able, and Animal Kingdoms,—that we have the culminat-
ing instances of plural properties. The greatest complications -
known apart from these do not pass beyond a small number
of properties. The most intricate disease, for example, can
usually be characterized by not more than five or six distinctive
features.

5. Classes are of higher or lower GENERALITY : whence
arises a sysfem of Grades, with a nomenclature expressive
of the relation of each class to those above, and to those
below it. The same is true of the corresponding Abstrac-
tions.

The names ‘genus’ and ‘species’ express a single step
of the gradation.

The class ‘man’ has a certain degree of generality ; it is
co-extensive with the human race, and connotes or compre-
hends the points of similarity among human beings, the terms
of communion for admission to the class. The class ¢ animal’
is still wider; including human beings and a great many other
members besides—the whole of what is termed the ¢brutes.’
The wider class is called *genus,’ with reference to the nar-
rower, the ‘species.” But there are classes wider still; ¢ or-
ganized beings’ comprise animals and plants; and if this
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wider class were termed a ¢ genus,’ animals and plants wounld
be species under it. The yet higher genus ‘material bodies,” -
would have, as species, organized bodies and inorganic snb-
stances; and so on. .

Justice is included in the wider class ¢ virtue ;’ virtue in the
still wider,  human conduct’ ¢Reason’ is & species in the
genus ‘intellectual power;’ which last is a species in the
higher genus ‘mental endowment.’

Circle is a species in the genus ¢ curve line.’

Geometry is a species in the genus Mathematics ; Mathe-
matics is a species in the still higher genus ¢ science.’

If we had no other terms of gradation but the two—genus
and species—descended from Greek philosophy, we should
have to keep shifting them up and down the scale; and they
would express nothing but the relationship of the two classes
indicated ; the genus would always be wider or more general
than the species. But in Natural History, where there is a
great range of successive gradations, a series of terms has
been adopted to correspond to the entire compass of the scale,
and each is retained for a distinct grade ; ¢ genus’ and * species’
being fixed at a certain stage, and kept always the same. Man,
horse, dog, cat, are Species, and are never anything else ; the
grades next above them are Genera and nothing else.

In Botany, for example, there are four permanent leading
grades,—CLassES, FaMILIES or NATURAL ORDERS, GENERA, and
Seecies. The Dicotyledons are a Class; Ranunculaces, is a
Family or Natural Order ; Anemone a genus; Anemone nemo-
rosa (wood anemone), & species. In particular cases, inter-
mediate grades are inserted. Classes are divided into
sub-classes ; Natural Orders, are divided and sub-divided
. successively into Sub-orders, Tribes, Sub-tribes, Divisions, Sub-

iisions ; genera into Sub-genera, Sections, Sub-sections; Species
may have under them Varieties. The carrying out of these
sub-divisions to the full would make fourieen grades.

In Zoology, the primary divisions or sub-kingdoms, Verte-
brata, Molluscs, &c.,are sub-divided into CrassES (as Mammalia),
Sus-Crasses (Monodelphia), OrpEgs (Primates), SuB-0RDERS
(Simiade), GENERA (Ape), SeEcIES (Chimpanzee).

Beyond the Natural History departments, and one or two
other exact seiences of classification, as Diseases, the terms
‘genus’ and ‘species’ retain’ their mobile character. In
Law, crime would be a ‘ genus’ to the particular kinds of crime
—treason, murder, manslanghter, theft, libel, perjury, &c.
¢ Right’ is a genus to the sever5a.l kinds of right ; it is a species

’



66 CLASSES, NOTIONS, OR CONCEPTS.

under the higher genus ¢ claim,’ or requisition. (G. C. Lewis,
¢ Explanation of lgzlitical Terms,’ p. 7).

6. On the principle of Relativity, every class has its
CORRELATIVE class or classes ; every real notion has a co-
relative notion, also real.

Little more needs to be said on this head. The principle of
Relativity, if true at all, must be true without reservation or
exception. We' cannot form a class, without dividing the
universe into two halves, one half within and one half without ;
when we indicate the class ‘round’ in the universe ¢plane
figure,’ we imply certain other figures, as triangular, oval,
spiral, &c., which are the correlative group. The class
¢ virtue’ supposes another class, according to the universe of
the speaker ; if that universe be actions relating to morality or
to good and evil, the negative or co-relative class is ¢ vice.” If

lants be spoken of, the class to be excluded or denied, may
animals, or may be all material bodies. The class bitter
tastes,” if in the universe *sensations of taste,’ co-relates with
‘ sweet, astringent,’ &c., or all tastes except bitter ; if the
universe be ¢ sensation,’ the remaining sensations of taste, and
all the sensations of all the remaining senses, are the correlative,
the things excluded when ‘bitter tastes’ are mentioned, the
things brought forward when bitter tastes are excluded.

In like manner, every abstract idea must have its correlative
or counterpart, which must be a reality if the idea itself is a
reality. Length (in the nniverse ‘dimension’) is opposed by
Breadth and Thickness. If ‘justice’ be a real notion, there
maust be a reality corresponding to injustice. ¢ Affinity’ is op-
posed either to neutrality ’ or to ‘repulsion,’ or to both, If
there be a distinct meaning in ‘force,’ there must be some
distinct opposite ; and the meaning changes as the intended
opposite changes; it may be force as opposed to inactivity,
quiescence, or force as opposed to matter.

THE NOTION UNDER THE GUISE OF THE PROPOSITION.

7. In many instances, propositions appear to give know-
ledge, but in reality do mnot; the intention being, not to
couple two distinet things in affirmation, but merely to in-
dicate & Class, Notion, or Concept: This is a source of
much confusion and fallacy.

In the sentence, a triangle is a three-sided figure,’ there is
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the form but not the reality of predication; in the sentence,
¢ the pyramid is the form of greatest stability,’ thereis both the
form and the reality. In the first case, what we couple, by
the affirmation, is a name and a thing; we give a lesson in
naming, or else give the meaning of & name. In the second
ease, we couple two distinct things; we declare a fact in the
order of nature, namely, saying that wherever we find a build-
ing of the form of a pyramid, there we have a structure of the
highest stability. :

The instance first quoted—a triangle is a three-sided figure
—typifies a large class of predications in form; they are
named ¢ verbal ?ropositions,’ ‘definitions,” and also ¢ tical’
or ‘explicative’ propositions or judgments. Thus, ‘Justice
is the giving to every one their due,’ is a verbal proposition,
definition, or analytic judgment; it tells us, that when the
fact—* giving any one their due’—occurs, the single word to
name it by is ‘justice;’ and, conversely, when the word
¢justice’ is mentioned, the fact signified is otherwise expressed
or more fully unfolded by the words ¢ giving to all their
due.”’ On the one side, such propositions teach us the name
to apply to a given thing; on the other side, they teach the
meaning of a given name,

In contrast to these propositions in form, the proposition,
strictly so called, is a ‘real proposition,” an affirmation (or
denial) of conjunction, a ‘synthetic’ or ‘ ampliative’ proposi.
tion or judgment, a declaration of the * order of nature.’

In verbal propositions that assert the concurrence of a name
with a single feature of resemblance, there is seldom any
mistake. Fallacies do occur in the more difficult and subtle
guestions; as in Butler’s allegations about Conscience and
about Right. When persons happen to be very ignorant of a
subject, they may fall into the mistake of supposing the
declaration of the meaning of a name to be the conjunction of
two things, or two facts, Such ignorance is beyond the scope
of Logic, which can only give warning of the ambiguous and
deceptive character of the propositional form.

¢ Homer wrote the Iliad,’ is a verbal predication. 'We know
nothing about Homer except the authorship of the Iliad. We
have not & meaning to attach to the subject of the proposition,
¢ Homer,” apart from the predicate, ¢ wrote the lliad.” The
affirmation is nothing more than that the author of the Iliad
was called Homer.

¢ Instinct is untaught ability’ is a verbal proposition, If it
imparts information beyond the use of the word instinct, the
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information consists in substituting a precise statement of the
nature of instinct, for & vague and confused one. All improve-
ments in the defining of words have the same effect; and may,
therefore, do more than communicate a lesson in naming.
This follows from the high function of a general name, which
assimilates and brings together widely distributed particulars.
. ¢Instinct is hereditary experience’ (Darwin and Spencer), is
a real proposition; the predicate is an entirely new fact,
nowise comprised under the subject.

¢ Conscience possesses authority over men’s actions,’ is a
verbal proposition. When we enquire into the meaning,
connotation, or definition of Conscience, we find that authority
is its essential fact ; take away authority, and conscience would
no longer be present. There may be many real affirmations
respecting Conscience. We may declare it to be—a simple
faculty of the mind, a compound or derived faculty, the vice-
gerent of the Deity in the human mind, present in all men,
absent in some men, absent in the animals, essential to human
society, the highest dignity of man. |

¢ Matter is inert’ is a verbal proposition ; it only repeats the
essential quality of material bodies. Real propositions respect-
ing matter would be such as these—Matter is, or is not, eter-
nal; is indestructible; is never at rest; is of many different
species ; gravitates; is endowed with numsrous aftraction ;
and repulsions.

¢ Governments are not made, but grow’ is real.

¢ Justice is honourable,’ ¢ virtue is lovely,’ are real proposi-
tions, on the supposition that we do not include approving
sentiment in our ideas of those qualities.

¢ Uninteresting sensations are never, for their own sakes, an
object of attention,’ is a verbal proposition. The predicate
. ‘being an object of attention’ means the same thing as the
subject uninteresting sensations.’ To interest us and to éx-
cite our attention have scarcely an assignable shade of differ-
ence ; although it may happen that the use of the designation
in the predicate may assist a person little informed to see the
full force of the designation in the subject. .

¢ Sovereignty is the authority of one or more men over
others’ may be given a8 the meaning of the word, and is there.
fore a verbal predication. All hypotheses as to the actual, or
the legitimate, origin of the sovereign power, are real predica-
tions,

8.( When a class has several attributes in common, there
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may be the semblance of real predication, yet without the
reality. '

* A house is made to dwell in’ is not a real proposition.  ¢To
dwell in’ is a part, although not the whole, of the meaning of
a house. Whoever knows what a house is, knows the fact
asserted in the proposition.

¢ Mind is intelligent’ is a verbal proposition; the predicate
repeats what is already included in the subject, The connota~
tion, or meaning of mind, embraces Intellect, together with
two other functions—Feeling and Will. On the other hand,
¢ Mind is coupled with a material organization’ is real; the
predicate is no part of the meaning of the subject. We do
not include the material accompaniment in the explanation of
the word ¢Mind.’ Aristotle did include, in the meaning of
¢ soul’ Yvxy, the bodily organization; to him, therefore, ¢ Soul
is coupled with body’ was a verbal or analytic proposi-
tion.

¢ Fire burns ’ is not a real proposition ; it merely repeats, or
unfolds, the chief attribute of the subject. Our earliest, and
most persistent notion of fire, is the same as is expressed by
¢ burning.’ _

9. In the Natural Kinds, verbal predication is still more
apt to be confounded with real.

A natural kind is distingished by containing not one, two,
three, or four features of community, but a very large, indefi-
nite, and perhaps inexhaunstible number—twenty, fifty, or a
hundred. Oxygen has a great many properties ; the aggre-
gate of all these is properly the meaning of the word, Oxy-
gen is a gas, has a given atomic weight, combines with hydro-
gen, &c.,—are all in strictness, verbal or analytic propositions.
Are they therefore useless or incompetent ertainly not,
yet their form is somewhat misleading.

The technically correct form of these predications would be
as follows :—There exists in nature an aggregate of the follow-
ing properties :—matter, transparency, the gaseous form, a
certain specific gravity, active combining power, and so on ;—
to which aggregation is applied the name ‘oxygen.’ After
the information thus given is fully imbibed by the hearer, the
propositions ¢ oxygen is a gas,’ ‘ is an active combining agent,’
&c., are verbal, identical, or tautological propositions ; the pre-
dicates, being snggested to the mind when the name is pro-
nounced, are a superfluity.
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There are, however, certain circumstances and occasions
when such predications are not identical or tantological, but
real; the predicate adding something to the subject as under-
stood by the hearer.

(1.) A person may be insufficiently informed as to the pro-
perties of a certain complex class, but yet may know enough
to distinguish the class. Most people know that an elephant
is a huge animal, with thick skin, a trunk, and ivory tusks.
In such a state of knowledge, the affirmation of any one of
these facts would be a verbal or identical proposition; it
would merely repeat one of the facts already entering into
the meaning of the word. But the elephant has a great many
peculiarities besides ; and the communication of any of these
-would be real knowledge; they would be ‘synthetic’ affirma-
tive—statements added to what is already implied by the
word. Yet after being communicated, understood, and im-
pressed in the memory, they would cease to be real predica-
tions; they would henceforth be verbal or analytic state-
ments ; repeating what the name now suggests or connotes to
theAFerson whose information has been enlarged.

I newly discovered properties are real predications on
their first announcement; although immediately on being
communicated, they become verbal. When Faraday discovered
that oxygen is magnetic, the intimation of the fact was for
the moment & real proposition respecting oxygen’. After
being once communicated, it was no more real than the
affirmation of any other property of oxygen.

(2.) There may be an inductive operation required to ascer-
tain the fact that the properties of a complex class or notion
do actually go together in nature. Thus, Mind is defined by
the three facts—Feeling, Will, and Thought ;—but this sup-
poses & foregone induction, to show that these three properties
always concur—that where there is Feeling, there is also Will,
and where there is Will, there is also Thought. To affirm
that Feeling, Will, and Thought are associated, is a real pro-
position. The definition of Mind tacitly assumes that this
conjunction is established; hence Mind feels, Mind wills,
Mind thinks, are verbal propositions. Yet, since they imply,
when taken together, that the three distinct facts are united in
nature, they may be considered &s having the reality of
predication underneath. .

In like manner, the affirmations—‘Chemical affinity is in
definite proportions, produces heat, is followed by change of
properties’—are & series of verbal or analytic affirmations
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yet, there is a reality at bottom; namely, that ¢union in
definite proportions is conjoined with evolution of heat and
change of properties.” The name ¢ chemical affinity ’ covers all
three facts; and when used as a subject, with any of them as
predicates, the affirmation is strictly verbal or identical ; the
word already means what is affirmed.*

The cases now quoted differ essentially from the aggregates
alled ‘kinds’—mineral, vegetable, and animal bodies, for
reasons to be afterwards given. -

(3) The verbal proposition may be not improperly used as
a reminder, or by way of referring to, or reciting a known fact.
We may say ‘ oxygen is the supporter of combustion,’ intend-
ing only to bring to mind or to indicate that special property
with a view of making some inference from it. Tt is as if we
were to say—* inasmuch as among the aggregate of powers and
properties named oxygen, one is the support of combustion,
therefore, &c.’

10. The verbal proposition is, to a great extent, identical
with the Definition, which has the form of predication,
but is in substance coincident with the Class, Notion, or
Concept.

In defining, we use the form of the proposition ;—*a square
is a straight-lined, four-sided figure, with its sides equal, and
its angles right angles;’ ‘a society is an aggregate
of human beings under & common government.’ But the
alliance indicated by the affirmation is not between two things,
but between a name and a thing, so that all definitions are
verbal propositions; and all verbal propositions, relating to
general words, serve the enda of the definition. The examples
above given of the verbal proposition admit of being expressed
a8 definitions, in whole or in part. ‘Matter is inert’ may be
given as the definition of matter. ¢ Oxygen is a gas,’ is part
of the definition of oxygen. ’

11. The Definition, in its full import, is the sum of all
the properties connoted by the name. It exhausts the
meaning of a word.

* Many words, from the circumstance of naming complex notions,
covertly affirm propositions; they cause it to be supposed that the con-
junction of the several properties has been already verified; which ma;
or may not have been the case. The name * substance’ means a self-
lubuilti':i entity, underlying and supporting the attributes of things, it
being en for granted that there is in nature such & conjunction,
Bentham described certain names as question-begging appellatives,’
because they could not be used without assuming the truth of propositions, »
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The definition of ¢ Wealth’ is a statemient of everything in-
volved in the meaning of the word. The definition of ‘¢ Mind ’
exhausts the properties requisite to whatever we call a mind.

12. When a thing has numerous properties, as in the
case of a natural Kind, certain purposes may be served by
an unexhaustive definition.

(1.) Instead of our enumerating all the properties essential
to a kind, we may mention enly those that are sufficient for
discriminating it from other kinds. Thus gold could be defined
as yellow, incorrosible, and having the specific gravity 19:34 ;
there being no other substance possessing the same combina~
tion of qualities: Mercury is the metal that is liquid at
common temperatures. The banyan tree sends down numerous
shoots which take root and prop up its branches. The ele-
phant could be defined by his trunk alone; this would be
quite enough to prevent his being confounded with any other
animal. Man could be defined by the number of his muscles,
the structure of his hand, or his mental faculties, all which are
peculiar to humanity.

These are the definitions that serve for discrimination,
testing, or diagnosis. Weight and colour together are suffi-
cient to detect a bad sovereign. In chemical testing, two or
three properties are sufficient to identify a substance. There
are diseases known by a single symptom ; the deposition of
urate of soda happens only in gout.

The sufficiency of such definitions is owing to the absence
of other things possessing the same features. New discoveries
may take away this advantage. The high specific gravity and
the colour of platinum failed as decisive tests when the allied
metals, osmium and iridinm, were brought to light. If there
were quadrupeds possessing the mental faculties of man, these
faculties would no longer suffice to identify a human being.

(2.) Such definitions, although unexhaustive or incomplete,
are yet essentials of the thing defined; they are imcluded
among the marks or characters believed to be inherent in the
thing. There may be other characters, serving the purpose
of discrimination, that are accidents and not essentials. Thus,
it is an accident of the diamond to be, quantity for quantity,
the most precious substance in nature. It is the accident of
man to be ‘the paragon of animals;’ what we regard as the
essential features of humanity would still remain, although a
higher creature were to appear on the earth. Now, 8o long as
these accidents are distinctive, they serve for a dfﬁnit-ion, in
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the sense of & test; they prevent the thing from being con-
founded with any other thing known at the time. -

If we know a thing only by such discriminative tests, the
" other properties, when predicated of it, make, not verbal but,
real .affirmations. Yet, a8 soon as we learn these additional
properties, we must regard them as falling under the connota-
tion of the word. When we are told that diamond, which we
knew to be a transparent, glittering, hard, and high-priced
substance, is composed of carbon and is combustible, we must
put these additional properties on the same level as the rest;
to us they are henceforth connoted by the name.

THE FIVE PREDICABLES.

13. The Five Predicables relate to the distinction be-
tween verbal and real predication. They are Genus,
(yévos), Species, (eldos), Difference, (Siapopd), Property (I8wov)

Accidwic_)_mltant (cvpuBeBnxos).

The *irmnuom, ProperTY, and CONCOMITANT—
are the predicates strictly so cWing the distinc-
tion above mentioned. The genus and speoies —
have nothing to do with predication in the sense of the others.

Genus, Species, and Difference are mutually correlated ;
each involves the two others. We have already given the
meanings of Genus and Species; we have now to add the
meaning of DIFFERENCE, which is involved in these. The Dif-
ference expresses the characters possessed by any species, over
and above the characters of the genus. If we suppose *wolf’ to
be of the genus canis, the characters belonging to the wolf, in
addition to those of the genus, are the Difference, Differentis,
or specific difference of the wolf. In short, the sarplus of con-

. notation of the species, as compared with the genus, is the
Difference.

‘Science’ being called a genus and ‘chemistry ’ a species
under it, the differentia of chemistry is what distinguishes it
from other sciences, what it has peculiar to itself, besides the
generic features of a science.

Of the three facts—genus, species, difference—given two we
infer the third. From the genus and the species, we can tell
the difference ; we have only to subtract the essential attri-
butes of the genus from the essential attributes of the species.
Given the species and the difference, we can find the genus by
subtracting the difference from the attributes of the speciee.



74 CLASSES, NOTIONS, OR CONCEPTS.

Given the genus and the difference we can fix the species, by
adding the generic marks to the difference. Fine Art being a
genus, and Painting a species, the difference is the medium or
instrumentality of colour,

14. A short, and yet complete, form of Definition is to
state some higher genus of the thing defined, together
with the specific difference. In popular language, defining
often assumes this form, and it has been improperly re-
garded by logicians as the regular and only form.

Physiology is defined the Science (genus) that treats of
living or organized bodies (difference). Poetry is a Fine Art
(genus) having language for its instrument (difference).

Ordinary speech being addressed to persons already gartia]ly
informed, 1t is usually sufficient to define in this way. The per-
son wishing a definition of Physiology is sapposed to be already
familiar with the generic idea of science. If this is not the
cage, the definition fails. Science itself would require defini-
tion by reference to a higher genus as ‘ knowledge,” and so on.

15. All the attributes of the genus, and the additional
attributes of the species (that is, the difference) are con-
sidered to be ESSENTIAL attributes. They are all included
in the meaning or connotation of the name. Hence the
affirmation of these makes a verbal (or essential) predica-
ticn.

The generic characters of ‘canis’ and the additional or
specific characters of the wolf are, by the very nature of the
case, the characters connoted by the terms ¢ canis ’ and ¢ wolf.’
To say otherwise would apparently be a contradiction in
terms. But the force of the remark is not brought out until
we advert to the two remaining heads of predication,—Pro-
perty and Concomitant. .

16. Property, or PrROPRIUM, belongs to real predication
Tt means an attribute flowing out of, deduced from, or de-
pendent on, an essential character.

The meaning, connotation, essence, or definition of a triangle
is a right-lined plane figure with three sides. There follow
from this definition, by geometrical deduction, a great many
propositions relating to the triangle ;—as ‘any two sides are
greater than the third,” ¢ the three angles are equal to two right
angles.’” These fall under the head of predication called ¢pro-
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perty’ or proprium ; they are not essential characters, although
derived from essential characters. They typify one large
department of real predication—the propositions obtained by
mathematical inference.

Again, ‘oxygen supports combustion’ is not an essential

uality of oxygen; it 18 a proprium. It is clearly deducible
2rom the more general quality of oxygen expressed by its com-
bining powers : it is more immediately derived from the fact
that oxygen combines with carbon. .

From the specific gravities of a number of substances (an
essential quality), we can deduce a great many propria. Com-
paring, on the point of specific gravity, mercury with platinum
and gold, we infer that platinnm and gold will sink in mercury ;
& similar comparison would show that iron, tin, copper, lead,
silver, &c., will float. These are deduced propositions or pro-
pria, and not essences; they are not generic, specific, or
differential characters.

‘Fluids press equally in all directions’ is a proprium; it
follows from the definition of fluidity.

The power of speech is not an essential or defining character
of man ; it proceeds from his other endowments of body and
of mind ; it is a proprium.

‘We see, therefore, that to keep up the distinction of essence
and property, it is requisite that the essential or defining marks
of & thing should be ultimate and distinct, and not resolvable
into one another. If a quality could be shown to flow from
some other quality, it would cease to be an essential or defining
mark, it would be an inference or proprium. The distinction
is lost, when we mix up indiscriminately ultimate characters
with derived characters, as is not unfrequently done in the
sciences, as well as in popular usage, The enumeration of
the attributes of oxygen, of gold, of man, should be an enume-
ration of the final (8o far as can be made out), the underivable
powers or fanctions of each.

The proposition ¢ Man is rational’is a proprium. The ultimate
analysis of man’s mental nature, to which ‘rationality’ is
referable, shows that reason is not a fundamental operation,
but derived from the foundations of the intelligence; whence
this should not be given as part of a scientific definition of
man.

The same may be said of ‘ Man walks upright’; which is
an easy inference from his anatomical structure. So also ‘ man
is a cooking animal,” would be an application of a more
general fact—man is a tool-using animal; which is itself a
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derivative from his muscular endowment combined with his
intelligence. . :
The proposition ¢ man is mortal’ is expressly given by Mr.

Mill to exemplify real, as opposed to verbal, predication.

80, it is & proprium. To decide the question, however, we
should have to go back to the mode of stating the peculiar
feature of organized beings that refers to their germination,
growth, and decay. Should the cycle of existenoce signified
by these words be reckoned an ultimate, or unanalyzable attri-
bute of living beings, mortality would be of the essence of
men, as of all animals, and all plants ; and therefore to affirm
it would be a verbal or essential predication.

17. The AcCIDENT or CONCOMITANT, in Predication, ex-
presses something neither belonging to the essence or con-
notation of the subject, nor deducible from it. Gold is
the most valuable of the metals,’ ‘is used for the coin of
the realm '—are propositions where, the predicate would be
called an Accident or Concomitant.

The real proposition, as opposed to the verbal, essential, or
identical (&nt’s analytic judgment), reaches its highest point,
in this species of predication. It gives us the full meaning of
Kant's ¢ synthetic judgment,” where the predicate is a positive
addition to the subject, and neither directly nor indirectly con-
tained under it.

These affirmations of coneomitance are exceedingly abund-
ant in everyday practice. We are constantly finding about us
things joined together, withont mutual implication. All the
affirmations respecting material bodies that deal with their
local distribution, their quantity, their uses,—are affirmations of
concomitance ; we do not include these points in the defini-
tion or essence. It is the essence of gold to be incorrosible
(unless it were to be found to be derivative, or a proprium) ; it
18 not the essence to be used for coin, or for ornament; still
less is its occurring in California and in Australia. We should
not think of including these facts in the definition of gold.
The specific gravity is an essential quality (to all appearance) ;
and doubtless the position in the older and deeper rocks is a
consequence of this, and might be called a proprium of gold.

The putting forth of energies into actual display is the occa-
sion of propositions of concomitance. Socrates sits, walks,
converses, are real predications. All the shifting usages, habits,
and positions of things, are in like manner real :—he is in good
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bealth ; the mountain is covered with snow; the crops are
ripe.

Among the highest propositions of science, ad will be seen
afterwards, there are few predications of concomitance.

18. A distinction is made between separable and insepar-
able Concomitants. The inseparable Concomitant is scarcely
distinguishable from the Essence.

The separable concomitant is what we commonly mean by
Accident; ‘as ‘gold is found in California” We see plainly
that this depends upon arrangements where other matters
besides gold are concerned; and which might have been
different without any alteration in the qualities of gold itself.
That geese were kept in the capitol of Rome, was an accident,
a separable concomitant, of the goose.

e standing example of this distinction in the old logical
books was ¢ Virgil resides in Rome’ (separable), ¢ Virgil was
born in Mantua’ (inseparable); a distinction sufficiently real,
but practically worthless.

The inseparable concomitant is exemplified in the colour of
those animals whose colour has never varied ; as was so sup-
gosed to be the case with the whiteness of the swan and the
‘blackness of the crow. If we were to ask why an attribute
always present in a species, and not known to be a proprium,
was not adopted into the Essence, we shouid probably be told-
in reply, that the colour of animals is an unstable property ;
it often varies when everything else seems to remain the same;
hence it is usually left open in assigning the marks of species.
The cases quoted justify the practice. Neither the whiteness
of the swan, nor the blackness of the crow is universal in those
species.

These remarks on the Predicables will serve to bring out
into farther prominence, the distinction between Verbal and
Real predication.



CHAPTER IIL
PROPOSITIONS.
L

1. The Proposition has been already viewed as made up
of Subject, Predicate, and Copula. .

In common with names, and with notions, Propositions
may be classified (I.) aceording to Generality, and (IL) ac-
cording to Relativety.

We now enter upon the full consideration of the Real Pro-
position, where there is both the appearance and the reality of
predication.

It is of importance to view propositions, as we have viewed
names and concepts, with reference to the two fundamental
attributes of knowledge—Agreement and Difference, or Gener-
ality and Relativity.

I Propositions follow concepts in being of different grades
of GENERALITY. ‘The St. Lawrence falls at Niagara ;' all water:
descends ;’ all terrestrial bodies gravitate towards the earth’s
centre;’ *the bodies of the solar system gravitate towards each
other’; ¢ all matter gravitates ;’—are propositions of successive
degrees of generality ; each takes a wider sweep than the pre-
vious, till we reach the widest of all. ¢ People should be taught
not to take cold'—*to take care of health,’ ‘to be prudent,’ ‘to be
virtuous,—are four propositions rising in generality.

It is obvious that the generality of the Proposition follows
the generality of the concept or notion. Any proposition re-

ecting the Earth, is merged in a proposition respecting the
planets ; & proposition respecting the Planets is less general
than one respecting Heavenly Bodies. The more general the
concept forming the subject of a proposition, the more general
the proposition : ‘ men, animals, organized beings,—are liable
 to disease.’

" The law of inverse relationship of Extension and Compre-
hension—Denotation and Connotation, applying to the notion,
applies also to the proposition. The most highly generalized
propositions are those that bave the smallest predication; the
extent is gradually lessened as predication is increased, We
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say ‘ all matler is indestructible ;’ but when to the property of
indestructibility we add the property—unchangeable in state
(as regards solid, liguid, gas)—we have to limit the subject to
a few bodies, as to the (hitherto) uncondensible gases and to
carbon*

II. Propositions come under RELATIVITY, in this respect,
namely, that to every proposition there exists a correlative
proposition, something denied when it is affirmed. ‘E
lies north of the Equator '—*‘ Europe does not lie south of the
Equator ; *friendship is pleasure '—*friendship is not painful
nor indifferent.’

Here, too, the proposition follows the notion. To every
intelligible notion, there is an intelligible opposite—something
that remains when the notion is subtracted from the universe ;
south is opposed by north (universe ‘north and south’); plea-

* ¢ The circumscription of general maxims, with reference to actual cases
of practice, is thus effected by adding the circumstances of the given case,
and considering the combined result. A general theorem is founded on a
limited set of hypothetical data, and the more limited they are the more
abstract is the theorem. The intensity varies inversely with the extent of its
signification. Now a theoretical proposition, when converted into a rule of
oconduct, may be conceived as taken in connexion with an indefinite number
of sets of concomitant circumstances, which may modify its operation. 1f,
therefore, we add a definite number of circumstances to the proposition, we
exclude all uncertainty as to the possible combinations, and we in fact

orm a sort of practical adscissio infinits, 'We substitute a real and
definite for an ideal and indefinite compound. The addition of a limited
number of terms operates as the exclusion of an unlimited number.

¢ Thus, let it be supposed that our general theorem is as to the operation
of legal punishment. Legal punishment, if left to itself, may be expected
to produce abstinence. from crime ; but it may be accompanied, and as it
were, held in solution by a vast variety of collateral circumstances which
may influence its operation. Thus, it may be combined with an inefficient
or unskilful police, a venal, or tardy administration of justice, difficulty of
detection, unwillingness to prosecute or to give evidence, or a fanatical
contempt of suffering. Various other circumstances might likewise be
mentioned which diminish the deterring force of the fear of legal punish-
ments on the minds of given individuals, Now, all that can be said with
reference to such a general theorem, 8o long as it remains an abstraction,
is that it describes a prevailing tendency, liable to be resisted and modi-
fied by an unlimited number of counter-influences with which legal
punishment may be combined. But when an actual case is laid before us,
we can perceive whether any is, and which of those other circumstances
are present. Of such as are wanting we take no account, we note those
which are discernible, and we then form a definite practical problem, in
this shape: ‘How will the denunciation of legal punishment operate,
taken in connexion with areluctance of witnesses to give evidence, or with
a willingness of judges to take bribes (as the case may be) P ¢ What will
be the effect of legal punishment, combined with a ho?e of impunity, or 8
disregard of pain, of some special ascertained nature P*’ (G. C. Lewis).
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sure is opposed by the two states—pain and indifference -

(universe *feeling *).

These two fundamental distinctions, applicable alike to the
Notion and to the Proposition, being presupposed, we proceed
~ to the various classes of Real Propositions that have » beariug
-on Logic. The primary division is according to EXTERNAL

Foru, and socording to ImMpoRT, or Meaning, in the final
analysis.

The term ¢ Judgment’ is used in most logical treatises to desig-
nate the proposition. A proposition is stated to be ‘a judgment
exp! in words ;' and Judgment is termed the mental operation
whereby we pronounce two things to or disagree. en we
affirm a mountain to be four thousand feet high, we pronounce the
agreement of the height of the mountain with the lineal quantity
denominated four thousand feet; we of course imply the disagree-
ment with any other quantity more or less.

It may be remarked on this employment of the word Judgment,
in connexion with the proposition, that, in the view of Aristotle, it
had a real significance. Aristotle took account of the subjective
element of ation, the implication of the individual mind of
the affirmer in the process. When I say, ¢the earth is round,’ the
full import is that, according to my belief, conviction, or ju.dlgment,
the earth is round ; or I believe that the earth is round. speak
only for myself. I cannot undertake to say what other people
believe, unless they tell me; and, apart from all belief, the propo-
sition has no meaning, no existence,

For almost all practical purposes, this indispensable correlate
may be left in a tacit condition. Being always presumed, it need
not be mentioned. In many other cases, we suppress the mention of
what we can always count upon, as for example, gravity. We do
not say that a certain weight will maintain the movement of a
clock, provided gravity continue to operate ; we take this for granted
without specifying it. But there are occasions when the correlated
subject in affirmation needs to be brought into view; as when
metaphysicians declare that there can be objective truth without a
subject; and when certain o;l)i.nions are sought to be imposed by
force, as absolute and infallible,

Apart from this circumstance, the term Judgment is not the
most apposite word for expressing the formation of propositions.
The function of a judge may require propositions to be stated ; but
more usually it consists in discerning the agreement or disagree-
ment of a proposition with a given case ; as in the interpretation of
the law. The faculties needed for arriving at propositions are much
more extensive than is meant by judgment; the processes of obser-
vation, classification, induction and deduction, bring into play
the senses and the intellectual powers in their widest scope.

It is incorrect and misleading to describe a proposition as
¢ judging two notions to be congruent,’ ‘ conceiving them as one’
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ilton). All that a proposition can do is to link together two
(as ‘fluid’ and ‘level’), it does not in any sense make them
one fact, or bring the one under the other.

EXTERNAL FORM OF PROPOSITIONS.

2. Propositions are either Zvtal or Partial, which dis-
tinction is expressed by the word QUANTITY.

Universal and Particular are the names most used,
although not the aptest, for signifying this division.

When the predicate is true of the subject, in its whole
extent, or in every instance, the proposition is total or universal
in guantity ;—*all the planets are round ’; ¢ all the virtnes are
useful’; ‘all coal is the product of ancient vegetation’.

‘When the predicate is trae of the subject, only in part of its
extent, or in an indefinite number of instances, it is partial or
particular in quantity :—*Some planets are larger than the
earth;’ ‘some of the virtnes are painful in the performanoce ;’
‘some coal is useful for making coal gas’; ‘some men are
wise’; ‘some metals are incorrosible’; ‘some crystals are
transparent’ ; ¢ some diseases are incurable.’

The usual designations for total or nniversal quantity are
¢All’ and ‘Every’ ¢All earths are oxides of the metals’;
‘ every man is expected to do his daty.” Thers is a rhetorical,
but no logical distinotion, between two; ‘every’ has the
emphasis of greater individuality. ©All’ is sometimes ambigu-
ous ; it may be used in & collective, as well as in a distributive
sense; ‘all England’ may mean the whole nation in a col-
lective capacity, and not ¢ every Englishman.’

Universal quantity is sometimes given in less éxplicit forms :
—* The earths are oxides,’ ‘evil-doers need to be punished,’
¢ man is frail,’ * pleasure tempts,” ‘alcohol is a stimulant,’—are
understood to be universal, although they have neither the de-
oisiveness nor the emphasis of the other forms.

The term of Partial or Particular quantity is ¢ some,’—mean-
ing an indefinite number, one or more, and possibly all. It
negatives ‘none,” without saying how many. The logical
¢some’ is expressed by the phrase some at least.” The ¢ some’
of common speech is different; ‘some men are wise,’ ‘some
fever patients recover,’ are interpreted as implying that there
are some men that are not wise, and some fever patients thai
will not recover. When we assert a quality of a subject that
woe are acquainted with, we are usnally aware that while some
instances possess the quality, otéhers do not ; the use of  some’
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does not express our ignorance of the others, but rather our
knowledge that these are deficient in the quality. This is fally
stated by ‘some at most,’ a small or limited number, in com-
parison with the whole. The logician’s view of ¢ some’ would
correspond to a case of first contact or encounter with & new
class of things: Thus, a voyager in landing on & newly dis-
covered coast, and meeting a few of the inhabitants, while as
yet ignorant of the general mass, would say ‘some are lank-
haired ;’ he would speak of those he saw, and of no more.

The logician’s ‘ some’ is rarely found in common use. The
word itself is frequent enough ; but in using it, we are aware
that there is an actual limitation of the subject. The logical
importance of the word comes out in the conversion of proposi-
tions, with a view to the syllogism. As, in nearly every
affirmative proposition, the predicate is larger than the subject,
includes the subject and something more, we can never trans-
pose the terms (in conversion) without a qualification; all
men are mortal,’ if transposed, must be ‘some mortals are
men.’

In what is called the ¢ minor term’ of the syllogism, ¢ some’
can be replaced by any other word of quantity, as one, ten,
few, a small number, many, &c. ; the same word being trans-
forred to the conclusion keeps the syllogism correct. But in
the really important case—the expression of a universal affir-
mative, in transposed terms, we are restricted to ‘some’ or
¢ part.’

The reason why ¢ Universal’ and *Particular’ are not suitable
names, for the two modes of quantity, is that these names desig-
nate also the inductive contrast between a general proposition and
the particulars or individuals that we derive it from, The distine-
tion of General and Individual belongs to the substance and not to
the form of propositions; it is their inductive and not their deduc-
tive, or formal aspect.

Mr. De Morgan (Syllabus, p. 60) groposes the terms ¢ full’ and
‘ vague’ as other synonymes for the objectionable couple—Universal
and It"a.rtxcular “All Men’ is full extent; ‘some men’ is vague
extent. -

Another term for quantity less than total, is ¢ Most ;* which
has been introduced into the syllogism by Mr. De Morgan ;
‘ most gases are odorous :’ ‘most of the cerebral nerves spri
from the medulla oblongata;’ ¢ most plants are hermaphrodites.’

Certain forms of the proposition have been called Indefinite
in quantity ; the expression leaving it uncertain whether they

‘are universal or particular. They are, in point of fact, am-
‘biguous. The chief examples ocour with names of material,
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which are the subjects, sometimes of uuiversal, and at other
times of particular, predication. ‘Food is chemically consti-
tuted by carbon, oxygen, &c.’ is a proposition of -universal
quantity ; the meaning is all food, all kinds of food. ¢Food
is necessary to animal life’ is a case of particular quantity ;
the meaning is some sort of food, not necessarily all sorts.
¢ Metal is requisite in order to strength’ does not mean all
kinds of metal collectively. ¢Gold will make a way’ means a
portion of gold.

The term ¢ Distribution’ or ¢ Distributed’ is a technical,
but not very suggestive, term for universal quantity. With
the universal designations ‘all,’ ¢every,’ or their equivalents,
a subject or ?redicate is said to be distributed ; a particular
form ‘some’ is said to be nndistribated.

3. Propositions are either Affirmative or Negative ; a dis-
tinction according to QUALITY. L

A proposition either affirms or denies a predicate of a sub-
ject; ¢ Wine is good,’ ‘ wine is not good.” Two properties
either co-exist or do not co-exist ; and to be informed of non-co-
existence is as important as to be informed of existence. ¢ The
moon is up,” ‘the moon is not up,’ are propositions equally vala-
able as knowledge ; we are guided by the one no less than by the
other. ‘He is guilty,’ ‘he is not guilty,” are fundamentally
different assertions ; each drawing its own consequences with it,

Affirmative and Negative propositions are not merely differ-
ent, they are opposed ; which signifies that by interpreting the
opposition, we can make out all the consequences of the one
from the consequences of the other. With the same subject
and the same predicate, affirmation and denial are so implicated
together, that if we know what the affirmation means, we also
know what the denial means. One effort of comprehension
serves for both, If we are told that ‘the accused is guilty,’
involves a fine of five pounds; we know also that the negative,
¢ the accused is not guilty ' involves exemption from the fine.
This is merely an aspect-of the Law of Relativity ; .according
to which the knowledge of opposites is one. © - '

Some logicians have proposed to do away with the distinction .
between affirmative and negative by transferring the sign of
negation from the copula to the predicate; ‘A is not B, ‘A is
not-B;’ ‘penury is not agreeable,’ ‘penury is disagreeable.’
Eere is then the appearance, but only the appearance, of making

ropositions affirmative. The attempt is 1llusory. Affirmation

and Denial belong to the very nature of things; and the distinc-
tion, instead of being concealed or disguised to make an imaginary
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unity, should receive the utmost prominemce that the forms of
language can W,

Thus, besides being either universal or partial in quantity,
a proposition is either affirmative or negative. And, by the
Law of Relativity, to every affirmative form there corresponds
& negative form, both understood if one is.

Negation is complicated by the quantity of the propositions
opposed. The simplest form is seen in the opposition of & uni-
versal to a universal—*all diamonds are precious,” ‘no dia-
monds are precious,’ or when the subject is a definite indi-
vidual, as ¢ Francis was (or was not) the author of Junius.’
When a particular is opposed either to & universal, or to
another particular, there arise distinct forms of negation or
ocontrariety, which will be desoribed presently.

4. The negative words ‘not,” ‘ no,’ and their equivalent
refixes and suffixes, are the explicit forms of negation.
here are other forms of a less direct kind,

For the negative of a definite particular proposition, as
¢ John is here,” ¢ the day is fine,’ we prefix nof to the predicate,
“Jobn is mot here.’ For universal propositions, this mode is
insufficient ; ¢all planets are round,’ is not negatived by ¢all
the planets are nof round ;’ the meaning of such an expression,
aocording to the idiom of our language, is, that some planets
may be (and probably are) round, but a reservation is made of
the rest. 'We arrive at a thorough negation, to the complete
denial of the universal affirmation, by prefixing the negative
adjective ‘no’ to the subject—* no planets are round.’

¢ No useless coffin enclosed his breast ;'
Another form, adopted for rhetorical emphasis, is seen in ¢ xot
a man escaped,’
‘Not a drum was heard, not a faneral note.’

The prefixes *in,’ ‘un’, and the suffix ‘less,’ are equally

emphatic. ¢ All his actions were just (unjust), wise (unwise),
- prudent (imprudent).’ ‘The country in stony Arabia is water-
less and treeless.’

Negation may be conveyed by such phrases as ¢far from,
¢ the reverse of,’ ‘on the contrary,’ ¢ wanting or deficient in,’
‘devoid of’ &c. ‘Certain words, as ‘fow,” * hardly,’ ¢ scarce,’
have & positive or negative effect according to the context.
‘Few’ admits a small number, and denies all beyond ; ocea-
gionally it is a polite form of total denial. In some cases, the
meaning is positive, the stress being laid upon the small
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amount of admission; im other eases, the foroe is meant to be
negative, ‘ few will see that day.’

5. Propositions are either SIMPLE or COMPLEX, a distinc-
tion only partially belonging to Logic.

In a simple proposition, there is but one subject and one
predicate : ‘the sun is up,’ ‘justice is excellent,’ ¢ Britain has
numerous colonies.” In a complex proposition there are more
than one predicate or more than one subject, or both,
¢Britain, France, and Prussia are maritime powers;’ ¢ Britain
has often been at war, and has acquired foreign possessions.’
In the first example, three propositions are combined in one
common predicate ; and should they require to be logically
canvassed, they must be' taken separately: ¢Britain is a
maritime power,’ &c. In the second example, two propositiens
are affirmed, and one implied, although there is but one subject
¢Britain.” It is affirmed (1) that Britain has often been at
war, (2) that Britain has acquired possessions abroad ; and
the close connexion of the two statements, is meant to convey
an additional circumstance, namely, that the second fact was
the consequence of the first. As before, these allegations would
be taken in their separate and simple form, in any question
as to their truth or falsehood, or as to the evidence in their
favour.

The whole of this class might be called Compound, instead
of complex, Propositions.

6. The Complex Propositions more especially, entering
into Logic are of two kinds, named Conditional and Dis- -
junctive. In these, the separate propositions are conjoined
in one meaning. .

The Conditional Proposition is extremely common; itis a

statement with a qualification ; ¢if ignorance is bliss, *tis
- folly to be wise'; ¢if every one speaks together, the business
cannot be done;’ ¢ unless rain come, the crops will fail.’

This form is also expressed by saying that one statement is
the consequence of another; or that there is an affirmation of
the consequence or connexion of two facts; that where one
fact is present the other fact will follow, these facts being ex-
pressed in propositions. Thus, ¢ the consequence of ignorance
being bliss is, that it is folly to be wise ;* ‘the consequence of
every one speaking together, is that no business is done;’ * the
consequence of & want of rain will be a deficiency of the crops.’
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In all such cases, it is only a matter of course, that supposing
the antecedent present, the consequent is also present.

The Disjunctive Proposition expresses an alternative : ¢ John
is either in the house or in the office’ ; ‘granite is either a
sedimentary deposit or a product of igneous action ;’ ¢ to be or
not to be, that is the question.’ .

These propositions may be viewed as condensing alternative
conditions; ‘If Jobn is not in the house, he is in the office ;
and if he is not in the office, he is in the house.’

Each class is the basis of a distinct species of logical trans-
formations, constituting a supposed variety of the Syllogism.
The name ‘ hypothetical’ expresses both the conditional and the
disjunctive forms, and is opposed by ¢ categorical’ which desig-
nates all other propositions. .

7. The combination of difference in Quantity with
difference in Quality, gives rise to four classes of Propesi-
tions :—

(1) Universal Affirmative (A)

(2) Particular Affirmative (I)

(8) Universal Negative (E)

(4) Particular Negative (0).

These propositions are expressed symbolically by the letters
A, L E, O. The first and second forms, the affirmative, derive
their symbols from the vowels of the word AffIrm: A being
the universal, I, the particular affirmitive. The third and
fourth forms, the negative, derive their symbols from the vowels
of nEgO; E being the universal, and O the particular negative.

A—All men are fallible : all X is Y.

I—Some men are wise: some X is Y.

E—No men are gods: no X is Y.

O—~Some men are not wise : some X is not Y,

Hamilton’s Quantification of the Predicate.

8 These are all the forms admitted into the usual
syllogism, being sufficient for ordinary pnrposes. We
may notice, however, in all of them, that the quantity
spoken of has reference to the subject ; and nothing is said
explicitly of the quantity of the predicate. By supplying
this omission, Hamilton has indicated four additional forms,

Thus, to take All X is Y : all men are fallible.. Y may

mean some Y or all Y; some fallible beings or all fallible
beings, There are then two forms :—
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(1) All the Xs are some (& part) of the Ys; all men are
some (a part of) fallible beings. This is what is presumed to
be the meaning of the common form, where the quantity of the
predicate is not stated. As there is no assurance given that
the X3 are all the Ys—that men are the whole of the beings
that are fallible—we must leave it to be understood that there
are other Ys, other fallible beings, and therefore take for
granted only that men are among the fallible beings, whether
there be others or not. Usually, we do not concern ourselves
with this farther enquiry; it is enough for us to know, oua
particalar occasion, that a certain man, or a number of men,
are fallible, or that a certain substance is poisonous, without
determining whether others besides those in hand have the
same quality. This last is a distinct and superadded enquiry,
useful in particular situations, but not in all, nor even in the
majority of instances. The fact is valuable to know that
‘wines are stimulating.or intoxicating,” whether or not they
include the whole of the stimulants. It is a farther discovery,
having a separate utility, to find that there are stimulants
besides wines. The common form is suited to the first case;
the quantified form—all wines are some stimulants, there are
other stimulants besides wine—is suited to the second case.

On the strict Logical sense of ‘some,’—some at least, and
it may be all,—the quantified form ‘all X is some Y’ is the
same as the unquantified form ‘all Xis Y.’ There is merely
this difference that in the quantified form, attention is called
to the circumstance whether there be more Ys than are Xs;
in the common form, no question is raised or even suggested
as to additional Ys beyond the Xs. If ‘some’ were inter-
preted in the more familiar meaning ¢some at most,” which it
is apt to be, the particular quantification would not give the
meaning of the unquantified form.

It will be seen, in the account to be afterwards given of
Boole’s Logic, that he finds it necessary to express, by a sym-
bol, that the predicate of affirmative propositions is taken
only in part of its extent.

(2.) With the predicate made universal, the form A becomes
¢*All X is all Y;’ there are no Ys but the Xs. Such is not
a usual form of predication. In the great mass of positive
affirmations the predicate is larger than the subject, includes
it and other things besides: “‘the coin of the realm is metallic ;’
there are many things made of metal besides coin. ¢ The stars
are heavenly bodies,” but not exclusively so.

To exemplify this kind of proposition, there are offered such
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instances as these ;—‘Chloride of sodium is common salt,’
which means, there is no chloride of sodium but what is
¢ommon salt. But these terms are co-extensive only because
they are synonymous; they are two names for the same thing.
Defining propositions must be co-extensive.

As an example taken from real propositions, we may have
this—* All equilateral triangles are all equiangular triangles;’
for there are none equilateral but are also equiangular. Such
cases are not frequent even in the deductions of Geometry,
where the propositions affirm propria, and not concomitance.

There are a fow cases of unique properties farnishing propo-
sitions where the subject is as large as the predicate. * Mercury
is a liquid metal ’ is known to be ‘all mercury is all liquid
metal’ In such instances, it is usual to note the fact, that
subject and predicate are co-extensive in the language used ;
a8 by saying, mercury is the only liquid metal; there is no
metal liquid at common temperatures but mercury. Being an
exceptional predication, it receives exceptional mnotice.. Of a
similar nature is Hamilton’s example, ¢ All rational is all
gisible ; we should say, * only rational beings are able to laugh.’

In the more general conjunctions, or concomitance of dis-
tinct qualities, it is exceedingly rare to find a proposition where
subject and prddicate are co-extensive. Only one unequivocal
instance can be suggested at the present time, namely, the
proposition, ‘all matter gravitates;’ the meaning of which is
that the defining property of matter—Inertness—is always
accompanied with the attraction of gravitation. Now, these
two attributes are co-extensive, and yet distinct ; all matteris
all gravitating things; there is nothing devoid of inertia, and
yet possessing gravity. Even here it may be said, that although
we can easily suppose inertia without gravity, we cannot easily
suppose gravity without inertia.

rtglarization and Double Refraction are co-extensive pro-
perties.

Mr. De Morgan, as will be afterwards seen, calls the form a
comple proposition, being tantamount to two propositions—
AllXisY,and all Y is X,

Mr. Mill makes substantially the same oriticism on Hamil-
ton’s Quantified forms. Whatever can be proved from “all
A is all B,” can be proved in the old form from one or both of
ils elements, All As are Bs, and all Bs are As. ¢ Whatever can
be proved from * Some, and ouly some, A is some (or all) B,”
can be proved in the old form from its elements, Some As are
Bs, some As are not Bs, and (in the case last mentioned) all
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Bs are As’ (Mill's Hamilton, chap. XXII). To say ‘All
Philosophy is all Poetry’ is to affirm these two propositions,
Poetry is Philogophy, and Philosophy is Poetry.

The Particular Affirmative, I, has two forms, when the
quantity of the predieate is supplied ~—Some X is some Y, (the
understood form), some X is all Y: ‘Some planets are some
celestial bodies;’ ‘some mortals are all men.” The second is
the new or additional form. Its best justification is the cir-
cumstance that, under the common form, we lose predication
in converting a universal affirmative : thus, All X is Y, allmen
are mortal, become, some Y is X, some mortal beings are men,
meaning some X, some men, whereas we are entitled to say all
X, all men. . :

These two additional affirmative forms have been received
by some logicians, as Thomson (Laws of Thought) and Spald-
ing; and have been made the bagis of an extension of the
syllogism. The universal affirmative—All X is all Y—is sym-
bolized by U (Thomson) and by A? (Spalding). The par-
ticular affirmative with universal predicate is Y (Thomson),
I* (Spalding).

The additions made by Hamilton to the negative forms,
E, and O, have not been received by any other logician. In
E, ‘no X is Y, ‘no men are gods,” both subject and predicate
are universal; there is total and mutual exclusion; no one
of the class men is identical with any one of the class god ; the
coincidence of a man with a god is denied seriatim. The pre-
dicate here is quantified universally. We may, however, state a
form where the predicate is particalar; ‘no X is some Y,” ‘no
men are some animals,” no men are to be found in a certain
class or species of animals; there are classes of animals that
entirely exclude men. If the ¢ some animals’ could be speci-
fically defined, as quadrupeds, fishes, &c., the proposition would
revert to the common form:

In the Particular Negative, O, ‘some X is not Y, the sab-
ject is particular, and the predicate universal. ¢ Some Xs are
not to be found among the Ys;' ‘some men are not any
Europeans, are not to be found among Europeans; ‘some
heavenly bodies do not shine by their own light.’

Now, particular quantity may be assigned to the predicate ;
which would then be, some X is not some Y ; some of the Xs
do not occur among some of the Ys. Some men are not to be
found among some of the mammals. If ‘some of the mam-
mals,’ could be rendered specific, as the ¢ carnivorous quadru-
peds, ¢the thick-skinned quadrupeds,’ we should have the old
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form of O. In answer to the objection against the new form,
that it is never practically realized, Hamilton contends that it
is the form wherein, exclusively, we declare @ whole of any kind
to be divisible. Thus, in dividing the genus ‘soldier,’ we
should say to ourselves—* some soldier is not some soldier ;
for some Soldier is (all) Infantry, some Soldier is (all) Cavalry,
&c. ; and (any) Infantry is not (any) Cavalry.”
De Morgan’s Enumeration of Propositions.

9. With a view to exhaust all the possible modes of pre-
dication, there needs to be a thorough-going expression of
contraries.

According to the true view of contrariety, as given by De
Morgan, the negative is a remainder, gained by the subtraction
of the positive from the universe ; the negative of X is U—X,
and may be symbolized by a distinct mark x; whence X and
x are the opposites under a given universe; not-X is x, and
not-x is8 X. For, Some Xs are not Ys, we may substitute,
Some Xs are Ys; and so on.

We have now, instead of the two terms X, Y, the four
terms X, Y, X, Y. Hence, in room of the one couple, X, Y, to
be given under the four forms of predication—A, E. I, O—we
have no less than four different couples—X,Y; X, v; xY;
X, Y. Every one of these may be stated, as A, as E, as I, or
a8 0. Consequently there are sixteen possible arrangements.
On examination, however, eight turn out to be repetitions of
the other eight.

‘We may exhibit the sifting operation thus:—Take A, or
universal affirmation, and express all the four couples accord-
ingly.

(1) All X is Y (the usual form)
(2) All X is Y (not-Y)

(3) Allx (not-X)is Y

(4) All x (not-X) is Y (not-Y)

The second—All X 1s Y (not-Y)—is identical with E, in the
old scheme—No X is Y.

The third—All x (not-X) is Y, is the same as no not-X is
not-Y ; nothing is both not-X and not-Y ; everything is either
XorY. No not-mind is a not-matter; everything is either
mind or matter. Thisis a new form. It means that every-
thing is either in X or in Y (or in both).

The fourth—All x (not-X) is Y (not-Y), (all not-mortals are
not-men), is the same as All Y is X, a new form, so far, that
the symbols are transposed.
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Agai.)n, putting the four couples through particular affirma-
tion (I) :—
( Some X is Y

Some X is Y (not-Y)

Some x (not-X) is Y

Some x (not-X) is Y (not-Y)
The first being the commen form; the second is the common
particular negative. The third, ¢ Some not-X is Y,’ may be
transformed into ¢ Some Ys are not Xs,’ or ¢ All Xs are not Some
Ys,’ in which shape it is received among the additional forms.
The last ¢ Some not-X is not Y ;’ ¢some things are neither Xs
nor Ys;' all the opposites of X are opposites of Y. Infantry
i8 neither cavalry nor artillery ; the negative of X (cavalry) is
the negative of Y (artillery), that is, infantry.

The same method pursied with universal, and with partica-
lar negation, completes the survey, and also yields a new
form, already quoted, :
Some Y is not X
which, like the form—All Y is X—is merely the transposition
of the letters in O. The author has special reasons for
including these two varieties among propositional forms.

Thus, then, in addition to the old fundamental forms, A, I,
E, O, we have these four :—

1) Every Yis X
£2’) Some Y is not X
which are A and O, reversing the terms.
(8) Everything is either X or Y
- (4) Some things are neither X nor Y
These last are a oontrarg couple of Disjunctives, added to the
four regular forms, which are all Categorical.

The author next adverts to the compatibility or incompati-
bility of these various forms. There are three alternatives. (1)
The separate individuals may be such as cannot exist together.
(2) They may be such as must exist logether. (8) They may
exist either with or without each other, in neutral concomitance.
It is evident, for example, with regard to the old forms that A
cannot co-exist with E, or with O; if every X is Y, it cannot
be true, either that no X is Y, or that some X is not Y.
Again, if A exists, I must exist: and so with E, and O; the
fortionlar is involved in the universal. Lastly, the particulars

and O, may or may not exist together: they are meutral
conoomitants ; ‘some men are wise,’ and ‘some men are not
wise’ [Substantially the statement of the Opposition of Pro-

positions.]
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From this, the author proceeds te define what he terms a
complex proposition ; ¢ one involving within itself the assertion
or denial of each and all of the eight simple propositions.’
Thus supposing X and Y to be such that none of the four
universals are true; then all the four particulars are true.
This is one case, called a complex particular. Another case is
to suppose one of the universals true; then five others are
settled, either by affirmation or by denial: and there are two
concomitants, which however, are contradictions, so that only
one is true. Of this generic character, there are six modes or
forms ; one of which has an especial interest.

The case is this, Let A (the old form), ‘Every X is Y’ be
true. Then E and O, are denied, and I, is included (of the
old forms). Of the four new forms, the neutral concomitant
is ‘Every Y is X’: these may co-exist, and when taken to-
gether make the complex proposition—Every X is Y, and
every Y is X: in other words, X and Y are co-existent, or
identical. Now this is Hamilton’s Universal Affirmative, with
universal quantity in the predicate. All Xs are all Ys. So
that, in De Morgan’s view, that form bas no claim to be a
simnple or fundamental propositional form ; it is a compound
or complex proposition, derived from the simple forms, by the
process now described. He supports this view, by the farther
allegation, that the proposition in question does not admit of a
simple denial, as every proposition of a fundamental kind
should : it is contradicted either by ¢ Some Xs are not Ys’
and by ‘some Ys are not Xs’; that is, by the disjunction
‘either some Xs are not Ys, or some Ys are not Xs’; and it
is not necessary to determine which. s0 that the contradictory
is ambigunous or undecided.

Opposition of Propositions.

10. Negation in the full sense is exhibited by opposing a
Universal Affirmative to a Universal Negative—A to
as ‘all men are wise, no men are wise.” This is called, in
Logic, the opposition of CONTRARIES.

Contrariety, in this sense, is the setting up of a Universal
Negative, against a Universal Affirmative, or a Universal Affir-
mative against a Universal Negative: All X is Y, no Xis Y;
‘all the ship’s crew perished,” ‘all the ship’s crew survived.’
In point of extent, this is the largest, the most sweeping and
thorough negation, that can be advanced. The amount of
knowledge required for such a denial, is at its maximum. It
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is not often that, in dissenting from a Universal Proposition,
we are able to substitute the opposite universal. We may
doubt the truth of the affirmation ‘all stars twinkle;’ but we
cannot carry our denial to the length of Universal Negation—
¢ no stars twinkle.” Rarely does any informed person, in ad-
vancing & universal proposition, go so far wrong, that the
truth consists in the opposite universal.

There is the appearance of complete contrariety in the op-
posing views of the Immortality of the Soul. Christians say
¢ the souls of all men are immortal ;’ Buddhists and others say,
‘no men’s souls are immortal.’ This, however, is one of the
instances, where a universal is alike proved or disproved upon
an individual case. :

In small matters, total contrariety is frequent eneugh. The
assertion may be made—*‘All the voters were bribed,” and
may be met with the universal denial—* no voters were bribed ;'
which is felt to be the strongest denial that can be given.

Of this opposition, it is remarked, that both cannot be true,
but both may be false. ¢All men are wise’ and ‘no men are
wise,’ cannot be both true ; the intention of the one is to de-
clare the other to be false; between the two, there is a con-
tradiction in terms. Yet it is possible that neither may be
true, that both may be false. The truth may be meither the
one, nor the other, but something betwixt the two sweeping
universals ; as, that some men are wise, and some not wise.
Total contrariety, or complete negation, thus leaves room for
® middle assertion.

It is farther pointed out in regard to this opposition, that .
the opposed propositions differ only in quality ; the one affirms,
and the other denies, of the same quantity, that is to say, the.
universal,

11. A Negation may consist in opposing a Universal Affir-
mative to a Particular Negative—A to O, or a Universal
Negative to a Particular Affirmative—E to I. This called
the opposition of CONTRADICTORIES.

Instead of ¢ All men are wise,’ ‘no men are wise,’ we ma
have the opposing couple, ¢ All men are wise,’ ‘some men are
not wise; A and O. 8o, ‘ No voters were bribed’ (E), is
oppased by ¢ Some voters were bribed ’ (I). Such i contra-
dictory opposition.

Of this opposition (as with contraries) both cannat be true ;
but farther, both cannot be falss, or if the one be false the other
must be true, and if the one be true, the other must be false.
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There is not, a8 with contraries, an intermediate supposition ;
there is no middle ground. Either ‘all men are wise,’ or
‘ some men are not wise ;’ either ‘no voters were bribed ;' or
‘ some voters were bribed.” The two opposites are so related
that we must choose one or other. Hence to this kind of
opposition belongs that principle first signalized by Aristotle,
and ever since regarded as a primary Law of Thought—the
Law or ExcLupEp MippLE. '

It is farther noticed, that in contradictory opposition, there
is change both in the quality, and in the guantily of the opposed
assertions ; while one is affirmative and the other negative,
the one has universal, and the other particular quantity. This
circumstance, however, instead of increasing, diminishes the
contrariety. The change from universal to particular quantity
abates the force of the opposition of quality.

The application of perhaps the strongest negative word in
the langaage,—contradiction—to this kind of opposition calls
for some comment. In common speech, the person that could,
in reply to the charge—* All the voters were bribed,” maintain
‘No voters were bribed,” would be held to have contradicted
that charge in the most thorough-going way. While the de-
claration ‘some voters were not bribed’ would be regarded as
a contradiction, the declaration—‘no voters were bribed’
would be held as a contradiction in a still higher degree. The
word ‘contrary’ would be thought too feeble for universal denial,

. It is apparent, that the logical contradictory, as now defined,
denies much less than the logical contrary ; indeed, denies so
little, that it excludes the possibility of a smaller denial; it is
the minimum of denial. For, whereas the affirmer boldly com-

. mits himself, for example, to the broad universal ‘aill men are
wise,’ the denier, timid and shrinking, ventures only upon an
exception to the sweep of the rule; he will not say, ‘no men
are wise,” which would be in common speech the flat contra-
diction, the thorough negation ; he merely says some men are
not wise ; he denies so little, as to leave no room for any one to
deny less. He takes ground so limited, so humble, as to ex-
¢lude any more limited, more humble opponent. His ¢ some’
commits him only to the fact of taking an exception. It
may mean only one ; which of course would be an ‘excluded
middle,’ for who that challenged the assertion ¢ all men are wise’
could say less than ‘one man is not wise?’ It is shaving the
universal affirmative by the breadth of a hair thatcannot be split.

The employment of the stronger term for the smaller oppos-

tion, is explicable thus. Aristotle, in dividing propositions
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according to quantity—as universal and partial,—put great
stress upon the difficulty in establishing, and the facility in
subverting, a universal, whether affirmative or negative. The
task of the affirmer is hard, he has to secure every individual
instance ; the task of the denier is easy, he has but to destroy
one. If it were necessary, with a view to impugn a universal
proposition, to establish an opposite nuniversal, the difficulty of
disproving an unsound generalization would be often insuper-
able. This, however, is not required. A single opposing fact
is enough. A hole in a ship’s bottom sinks her as sarely as if
she were torn plank from plank. It is this sufficiency for
disproof that makes the importance of the limited contradictory

rmation. It can be more easily procured than the full
contrary, and yet it is equally effective. It possesses the
imposing circumstance of securing great ends by small means,

There are certain cases where the contraiy and the contra-
dictory are the same thing. The first is when the proposition
is singular or individual : ¢ Jobn is here '—*¢is not here,’ ‘The
world was created in time,” ‘ The world is eternal,” There is
no middle ground in such assertions as these.

Another case is where a generality stands or falls by an
individual case, as in Laws of Causation. A single unambigu-
ous observation (under what is called the Method of Difference)
will prove Cause and Effect. If a new metal ix discovered,
and fused on one single occasion at 1100 deg. Fah., we may
affirm generally that the game temperature will always fuse the
metal, Here contrariety and contradiction are the same.
The metal either is or is not fused at that temperature. The
Uniformity of Nature prohibits the middle supposition, that
some portions of the metal may be fused and somé not.

These remarks serve to explain the use of the Law of Excluded
Middle, by Sir W. Hamilton, in regard to certain questions, such
as the Ininite Divisibility of Matter, Free-Will, &le Eternity of
the World. *Matter is divisible,” * matter is not divisible’—are
contraries not contradictories; there may be a middle position—
¢ sgome matter is divisible ’—making them both false. But Hamilton
must be understood to assume that Matter, either is a singular
subject, or is homogeneous to such an extent that what is true of
one portion must be true of all, and consequently that the opposi-
tion above ified comes under contradictory opposition, which
is governed by the Law of Excluded Middle. Accordingly, he
maintains that of the opposite alternatives—matter is divisible,
matter is indivisible; the will is free, the will is necessitated—
one must be true and the other false.

A farther logical convenience supposed to attach to the con-
tradictory form is the substitution, for the denial of a universal,

“
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of the equivalent, and oomsgonding affirmation. When A is
denied, then, in that very act, O is affirmed. It being untrue that
¢ All men are wise,” it must be true that ¢ Some men are not wise.”

The Contrary and the Contradictory are the only important
forms of opposition. It is usual to add another variety, that
between a Particular Affirmative and a Particular Negative—
T and O—*Some men are wise,’ ‘some men are not wise.’
So imperfect is this opposition, that there need not be any
contrariety between the two forms. They are compatible, and
are often both trne. All that can be said of them is, that they
cannol be both false; if it is false that some men are wise, it
cannot also be false that some men are not wise. But as the
one predicate may relate to one set of men, and the other predi-
cate to a different set, there is no real contrariety ; frequently
the two propositions together give the exact state of the case.

The name * sub-contraries” has been given to these opposites.
Acocording to Hamilton, they were brought forward merely as
completing thelogical di called the ‘ Square of Opposition.”

For the explanation of the diagram, it is farther to be re-
marked that the relation (which cannot be called opposition in
the strict sense) between Universal and Particular—A and
L E and O, is called subalternate, or subaltern, the relationship
of subordination. There is a sufficiently obvious propriety in
so designating it. .

Common Square.
A Contraries. B

‘sejyeqny
swIeeqgy

I Sub-Contraries.. 0
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Mr. De Morgan departs from this square on certain points.
Regarding the words ¢ contrary’ and ¢ contradictory” as the
same in meaning, he drops ¢ contradictory,” and applies ¢con-
trary’ to the old meaning of contradictory, that is to the
diagonal opposition, A—0O, E—I. The opposition of the
Universals, A—E, he proposes to style sub-confrary; and the
opposition of the Particulars, I—O, which he retains, he calls
super-contrary.

If we were to introduce any innovation of this nature,founded .
on the identity of contrary and contradictory in common speech,
there would be a greater seeming propriety in the invering of
Mr. De Morgan’s designations. The opposition of the Uni-
versals A and E—is full contrariety ; the opposition of the Uni-
versal to the Particular of opposite quality (however effective
a8 a logical instrument) is still but parfial contrariety, or
subaltern contrariety, and would better suit the name *sub-
contrary’ A—O, E—I. The opposition of the particulars I
and O does not, so far as can be seen, need any descriptive
name. If it did, ‘super-contrary’ might be taken.

The supposed square would stand thus :(—

A Contraries. B

‘swIo)requgy

I ()

This form is the following out of the view already taken of
the imperfect negation of the so-called contradictories. It
is also so far in harmony with the scheme of the diagram
(borrowed from the Paralleligram of Forces), a superficial
harmony founded on a deeper %ropriety. Thus, A E, being one



98 EXTERNAL FORM OF PROPOSITIONS.

side of the square, and the line of the sabalterns, A I, being
the side adjoining; the composition of these two, into the
diagonals, A—O, or E—1I, yields subalfern contraries, contracted
into sub-contraries. This 18 not a mere accidental coincidence
of language ; it is the expression of the fact that subaltern or
subordinate contrariety, is a subordinated, narrowed, or partial
form of contrariety ; & whole is opposed, not by a whole, but a
part; a universal met, not by a universal, but by a particular ;
giving a diagonal or oblique contrariety, instead of a fall or
total contrariety.

This is different from the common square, as well from the
two others given above. Aristotle uses the diagonal for the
fall contrary opposition of the two universals A and E. ‘The
contradictories, or sub-contraries, A-O, E-I, are the sides (be-
tween right and left). There is no opposition indicated between
A and I, E and O; and the second diagonal is left blank, in-
asmuch as I and O, are not proper contraries. This square
has the diagrammatic property of representing the strongest
contrariety by the longest line, the line also that bisects the
figure ; from which arrangement arose the emphatic phrase
diametrical opposition, to signify the thorough opposition of
the universals.

Aristotle's Square.
A Contradictory. 0

I Contradictory. E
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Modal Propositions.

12. Since, in common speech, Propositions ofted occur
in a qualified or modified form, a class was constituted by
Aristotle for such cases, under the name of Mopar Pro-
positions ; the unqualified forms being called the Pure
forms. '

If we were to say that, in Geometry, ¢ the conclusion neces-
sarily follows from the premises,” the affirmation would be

called Modal ; it lays down a truth and farther designates it .

as a necessary truth. The contrast of necessary is confingent,
which is also a modal ; the propositions of physical science are
looked upon as not necessary, but contingent; the facts might
have been arranged otherwise. So that besides affirming that
oxygen combines with hydrogen, we might call it a ¢ contin-
gent’ doctrine or statement. Other generic forms of modal-
if:{l,l included by Aristotle, are the possible, and impossible ; both
which may qualify propositions. He reduces these four forms
to two,—necegsary and contingent. He was supposed also to
have taken in frue and false among the kinds of modality.
Although this is doubted by some, there would be no reason
why they should not be included. 8o, probadility and impro-
bability might be likewise admitted. Subsequent logicians
extended the species of modality to qualifying adjectives or
adverbs, as ‘the white man runs,’ ‘he runs quickly.’ Again,
the qualification of #ime is an important fact entering into
many propositions ; he ran yesterday ; he continues running.
That such propositions are frequently to be found is obvious.
By Hamilton and the stricter of the formal logicians they are
excluded from Logic. They clearly do not belong to the narrow
Formal or Syllogistic Logic. They have reference to the matter
and not the form of predication. They are included in the more
comprehensive Logic sketched in this work; and we can
easily assign their proper position in the enlarged scheme.
Propositions qualified as Necessary, first give an affirmation,
and secondly, declare that such affirmation belongs to the class
of necessary truths, whatever these may be; whether this
be true or false depends on a comparison of the marks of the
class ¢ necessary truths,’ or the connotation of the word ‘neces-
, with the affirmation in question. The case falls under
Deductive Evidence, not formal, but material, like the inter-
%ret.ation of Law. The same remarks apply to Contingent,
ossible, and Impossible propositions. With regard to Proba-
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bility, as a modal, a reference would be made to the branch of
Induction treating of Probable evidence.

Propositions qualified by present, past, or future time, or in
any of the tenses of the verb besides the present viewed as the
universal tense, may be treated as compound propositions ;
asserting first a fact, and then the time of its happening.
Another view of these, suggested by Mr. Mill, is to associate
the tense with the copula.

In the Appendix (EXPLANATION OF TERMS, Modals) will be given
the ususl statement of the Opposition of Propositions, as applied
to Necessary, Impossible, and Contingent matter. It is withheld
from the Text, as being an irrelevant and useless complication.

IMPORT OR MEANING OF PROPOSITIONS.

13. For laying out the divisions of the Iyductive Logie,
it is requisite to classify propositions according to their
IMPORT or Meaning.

Although the special meanings of propositionsgre as varions
as human knowledge, there are certain highly generalized
meanings, pointing to difference of Logical Method.

14. To the question, what is, in matter or substance (as
contrasted with form), the meaning of a Proposition, Hobbes
answered that, in a proposition, the predicate is @ name for
the same thing as the subject is a name for.

Thus, ¢ Aristides is just’ is a true proposition if ¢just’ be
the name of Aristides. ‘Men are gods’ is false, because
¢ god’ is not & name for man.

This is true, but not the whole truth. The theory is correct
so far a8 it goes, but it does not reach to the final import of
predication. Hobbes did not advert to the real meaning, which
is found in the comnotation of class mames. When we say,
¢ Aristides is just,’ the preliminary question arises, how came
the name ‘just’ to be applied to Aristides? When the
word was first determined on, people knew nothing of Aris-
tides. 'What they knew was the agreement of a certain
number of persons in a peculiar feature of oonduct; to that

ment was given the name ¢just.” Any one in after times
found to have the agreeing feature, succeeded to the name ;
and the meaning of the proposition as regards Aristides is
that he resembled a number of persons that went before him,
in a certain point where they resembled one another ; and on
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account of which, they were named ‘just.’ In one view,
therefore, the proposition in question is an affirmation of like-
ness ; but that fact must enter into every proposition asserting
participation in a community of attributes. More characteristic
of the case is the feature of co-existence ; the co-existence of the
man Aristides with the quality named °just.” Two things are
mentioned ; and these two things are united in predication,
by declaring their co-existence in one subject. Whether this is
a typical or representative instance, will be seen, after a faller
examination of particulars.

15. A second theory, sharing in the same defect as the
foregoing, is that Predication consists in referriug something
to a class,—placing an individual under a class, or one
class under another class,

‘When we say ‘the planets are round,’ on this hypothesis
the meaning would be, ‘the class planet falls under, or is
enrolled in, the class round ;' ‘Neptune is a planet,” Neptune
is in the register of bodies named planets. Or, negatively,
‘ men are not gods,” men are not to be found in the list of the
gods. This is both inadequate and incorrect. It confounds
the connotation of a name with its denotation; the class
atiribute, which is elastic and indefinite, with the class as
supposed to be an aggregate of definite individuals. The
meaning of & general name is as extensive as the things that
possess the attribute; although a certuin number of known
individuals may be recognised as a group, or class, correspond-
ing to the name, the class must ever remain open to new
individuals. We have a general name ‘sea,’ which is also a
cluss name, in the narrow sense. The individual seas of the
globe are enumerated in geography ; but these are not exclu-
sive. We could not refuse the name ¢ sea’ to a newly discovered
individual, because it is not in the old list; if it possessed the
common features, we should give it the name at once, and
write it down in the list afterwards. Most general names
have no lists or registers of individuals ; we have no exhaustive
tables of round things, of stars, of coal strata, of whales, or of
human beings. We have merely points of agreement, defining
marks; in other words, a meaning or connotation to each
term; the correspondence with this rules the application of
the word, or the truth or falsehood of the proposition asserting
that any individual is round, is a star, and so on.

In forming a class, we do not, as in forming a society,
enroll certain definite individuals, and decide each one’s
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pretensions by referring to the roll. We indicate an attribute
or attributes, and test the individual by the presence or the
absence of the attribates.

16. There are two ways of arriving at the highest gener-
alities of Predication. One is a sufficiently wide examina-
tion of actual propositions in the detail. The other is to
- refer to the classification of ¢ Nameable Things.” The two
modes should confirm each other.

By an examination of propositions in detail, we should soon
find many of the kind already noted as affirming Co-existence ;
the co-existence of two things, or facts, or two properties.
¢ Man is mortal,’ is the co-existence of humanity and mortality.
¢ The fall of the barometer is a sign of rain,’ is the concurrence
of the two facts, the fall of the barometer and rain.

We might then tarn from co-existence, to its contrasting
property, ¢ Succession,’ and enquire whether any propositions
are made up of two or more things affirmed to happen in
seuccession. We should find many such. ‘The wind raises
the sea,’ ¢ the sun is the cause of vegetation,’ ¢ Ceesar subverted
the Roman Republic,” might all be interpreted as affirmations
of succession. Speaking generally, wherever there is produc-
tion, causation, or change, there must be succession ; one state
-of things is followed by another state of things. In cause
and effect, which is a very wide department of human enquiry,
there is understood to be succession ; something called a cause
is followed by some other thing, called an effect.

We have seen, farther, that in predication, there is involved
the declaration of Likeness and Unlikeness. This contrast,
however, is a universal fact inseparable from predication ; the
very basis of cognition is laid in Difference and in Agreement.
But there are certain cases where the specializing point of a

roposition lies in likeness or unlikeness ; as in propositions of
%nmber. ‘ Twice two is four’ is an affirmation of Equality ;
the test of its truth would be a test suited to ascertain equality
or inequality. It conld not be brought under either co-exist-
ence or succession in an easy or natural way ; it falls readily
and fitly under agreement or disagreement in respect of
Quantity.

17. A reference to the classification of Nameable Things
shows the wide compass of these three affirmations—
Co-existence, Succession, and Equality or Inequality.

Under Nameable Things (ArrENpIx C), we find attributes
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special to the Object, attributes special to the Subject, and
attributes common to both. The attributes common to both
are Quantity, Co-existence, and Succession. We might, on the
strength of this enumeration, give, as universal forms of Predica-
tion ; attributes of the Object, and attributes of the Subject,
declared as agreeing or disagreeing in Quantity, as Oo-ewisting,
or as Successive.

18. L Propositions of QUANTITY include the whole of
the Mathematical sciences, and all the applications of
number to quantity in every science and art. The predi-
cation is equality or inequality.

Thus, in Arithmetic, the addition and subtraction of num-
bers, the multiplication table, and the rule of three,—which
are the fundamental processes—are affirmations of agreement
or disagreement in quantity. Three and four is seven; five
from nine leaves four; six times eight is forty-eight; as two
is to ten, so is six to thirty,—are affirmations of equality or
agreement in numerical quantity.

The propositions of geometry may all be resolved in like
manner. The angle in'a semi-circle is equal to a right angle.
A sphere is equal in bulk to two thirds of the circamscribed
cylinder. Two sides of a triangle taken together are greater
than the third (Inequality). :

1n Algebra, we need allude only to the extensive process of
manipulating by Egquations.

Ia every art and in every emergency of life, occasion arises
for measuring quantity, that is for declaring equality and in-
equality, greater or less. Even when the quantity does not
admit of numerical statement, as in shades of feeling and of
human character, we still express and compare quantity; we
call one man more energetic, more far-seeing than another.

19. It is the characteristic of the Sciences of Quantity
to be purely Deductive Sciences. They have Inductive
foundations like all the rest, but the chief labour attending
them consists in purely deductive operations.

This determines the Logical Method and the Logical Depart-
ment of Mathematics. All that is peculiar in the science
belongs to the branch of Logic named DEDUCTION.

20. IL Propositions of Co-EXISTENCE are of two kinds.
In the one kind, account is taken of Place ; they may be
described as propositions of Order ¢n Place. They refer
purely to the Object, or Extended World.

Ny
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The Object, or Extended Universe is a vast array of things
distributed in space ; they are said to have place, or & mutual
relationship as to extension. Thus, the stars are arranged in
the celestial vault at definite distances. Geography is a body
of propositions of order in place ; an ocean, a mountain chain,
a river—are described geographically as having local situa-

tion with reference to other things; to these are applied the’

mor:i purely mathematical or quantitative propositions of mag-
nitude.

Some propositions of Place affirm nothing beyond containing
and contained ; they declare one thing to be either in or out
of another thing;—John is in the room; the oonstellation
Orion is in the northern hemisphere; St. Helena is in the
South Atlantic; The British Museum contians the Portiand
vase. These may be called the more vague and indetermin-
ate propositions of quantity. The degree of precision, in this
case, depends upon the relative magnitudes of the container
and of the contained. A thing affirmed to be in & house is
better defined than a thing in & town, and not so well as a
thing in a drawer.

Another mode of giving order in place is to affirm close
proximity. One thing outside another, but in contact,with it,
has a definite position, expressed by such forms as ‘by,’ ‘by
the side of,” ‘close to,” ‘above,” ‘beneath.’ If there be an
interval, & measured distance must be assigned.

The more precise propositions of Order in Place are those
that declare mutual position by numerical statements of dis-
tance or extension ; to which form every fact of order in place
might be reduced, if we had sufficient knowledge, and if we
thonght it necessary or desirable. Thus, the mutual position
of the stars, in the sphere of the sky, is stated in terms of
angular measarement ; the position of places in the earth is

iven by latitude and longitude, and also, if need be in linear
g:stances. The determination and the expression of this rela-
tionship, therefore, may be wholly referred to Arithmetic and
Geometry. The precise statement of relative position is the
peculiar province of Analytic or Co-ordinate Geometry.

The description of all objects of the external world having
parts, or a defined structure, demands propositions of Order in
Place, according to some one of the foregoing methods; as
buildings, machinery, plants, animals, aggregates and collec-
tions of objects.

21. The second form of Co-existence may be designated
Co-inherence of Attributes.
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This is & distinct variety of Propositions of Co-existence.
Instead of an arrangement in place, with numerical intervals,
we have the concurrence of two or more attributes or powers
in the same part or locality. A mass of gold contains, in every
atom, the concurring attributes that mark the substance—
weight, hardness, colour, lustre, incorrosibility, &c. An animal,
besides having parts situated in place, has co-inhering func-
tions in the same parts, exerted by the very same masses and
molecules of its substance. Every blood corpuscle has a
plurality of relations, indivisible and inseparable.

The Mind, which affords no propositions of Order in Place,
has co-inhering fanctions. We affirm mind to contain Feeling,
'Will, and Thouaght, not in local separation, but in commingling
exercise. Every pleasurable feeling has its power of acting
on the will and of impressing the memory ; the attributes
are joined in the unity of the mental being.

A wide range of Scientific knowledge is comprised under the
present head. The concurring properties of minerals, of plants,
and of the bodily and the mental structure of animals, are
united in affirmations of co-inberence. The investigation of
these concurrences, whether special or general, is a branch of
scientific method, or of Logic, coming under INpUCTION, al-
though not the largest portion of the Inductive department.

22. ITIL Under SUCCESSION, there ave also two kinds of
Propositiona. By the first is predicated Order in Time.

This is Parallel to Order in Place, under Co-existence. Many
propositions consist in assigning the order and sequence of
events, without intimating any closer relationship. The world
being constituted on the principle of change, there is a serial
order in its phenomena, which may be given in narration.
Spring is preceded by winter, and succeeded by summer ;
infancy is followed by youth. The treaty of 1815 followed
Waterloo. :

The ﬁ)sition of events may be defined by their close succes-
sion. First the seed, then the ear, then the full corn in the ear.
Henry VIII, succeeded Henry VII, and preceded Edward V1.
A serial order being given, the position in the order is fixed
either by contiguous events, or by & numerical position, as the
sixth Earl.

Here, t0o, a8 in order in place, the precise method consists
in the use of numbers. The flow of time being divided into
years, months, days, hours, &e., the position of any ocourrence
i8 given by numbers and by fractions of numbers. This is
merely another application of Arithmetic. In the complica-
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tions of Astronomy, the element of time may require difficult
algebraical formul®. There is, however, no new and distinct
department of scientific enquiry involved in propositions of
mere sequence in time, however accurately they may be inves-
tigated and recorded.

23. The second mode of Succession, is that denominated
Cause and Effect. The largest part of Induction is occupied
with this department.

Cause and Effect appears under the guise of Succession, but
contains something beyond the sequences above considered.
There is sapposed to be a certain bond or nezus, a determining

wer or agency, whereby the one gives birth to the other.

Koposiﬁons of Cause and Effect are such as these :—the ex-
plosion of gunpowder propels a cannon ball ; the combustion
of coal converts water into steam ; light is an agent of decom-
position ; anxiety wears the constitution ; a good harvest
makes prices fall ; Demosthenes incited the Athenians against
Philip.
Tlfe Logic of Induction is occupied first with propositions
of Co-INHERING ATTRIBUTES ; secondly, and mainly, with pro-
positions of CausatioN. Although the foundations of the
science of Quantity are also inductive, yet so limited and simple
is the induction, that it may be sufficiently noticed in the ac- °
count given of this department under Deduction and the
Deductive Sciences.

The foregoing is a modification of Mr. Mill’s scheme of the
Import of Propositions in the final analysis, conceived with the
view of ascertaining the divisions of Logic.

Mr. Mill enumerates five ultimate predicates, or classes of
redications—ExisTENCE, Co-ExisTENCE (including Order in
lace), SucoEssION, CAusSATION, RESEMBLANCE,

Apart from Existence, these are substantially the classes
here adopted. Co-EXISTENCE, as explained by Mr. Mill, com-
prises Order in Place, and also the Properties of Kinds (Book
IIL. Chap. XXII), which are given above under °co-inhering
attributes,” By SuccessioN, is meant the looser successions
included under Order in Time. The successions of Cause and
Effect are given in a distinct and co-ordinate predicate—Causa-
TIoN. Under REseMBLANCE, Mr. Mill indicates propositions ex-
pressing the identity of the things discovered to be identical,
as, for example, in classification ; but this underlies all pro-
positions where there is generality, and does not mark off a
scientific department. In the end, however, he gives as the
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©pecial science of Resemblance, propositions of Quantity, or
Mathematics.

'With regard to the predicate EXISTENCE, occurring in certain
propositions, we may remark that no science, or department, of
logical method, springs out of it. Indeed, all such propositions
are more or less abbreviated, or elliptical ; when fully expressed
they fall under either co-existence or succession. When we say
there ezists a conspiracy for a particalar purpose, we mean that,
at the present time, & body of men have formed themselves into
& society for a particular object ; which is a complex affirmation
resolvable into propositions of co-existence and of succession
(as causation). The assertion that the dodo does mnot exist,
points to the fact that this animal once known in a certain
place, has disappeared or become extinct ; is no longer associated
with the locality : all which may be better stated without the
use of the verb ‘exist.’” There is a debated question—Does
an Ether exist ? but the correcter form would be this—* Are
heat and light and other radiant influences propagated by an
etherial medium diffused in space;’ which is a proposition of
causation. In like manner the question of the Existenoce of a
Deity cannot be discussed in that form. It is properly a ques-
tion as to the First Cause of the Universe, and as to the con-
tinued exertion of that Cause in providential superintendence.

EQUIVALENT PROPOSITIONAL FORMS—IMMEDIATE, OR
APPARENT INFERENCE.

24. Great importance often attaches to the equivalent
modes of expressing the same fact, assertion or proposition.
The transforming of one expression to another is so far an
aid to reasoning as to be sometimes termed ‘ Inference.’

The enumeration of Equivalent Forms is as follows :—
I. Universal and Particulars.
IT. Greater and less in Connotation.
IIL. Obversion,
IV. Conversion.
V. Hypothetical Inference.
V1. Synonymous Propositions.

The first to the fifth, inclusive, are each conducted on a de-
finite plan, admitting of precise rules. They are, therefore,
the properly logical modes. The sixth,—Synonymous expres-
sion—is indefinite and various ; so that, although deserving of
notice, it i8 not reducible teo rule,
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It willa , in the oourse of the exposition, that in none
of these casep:‘: there Inference properly so called, that is to
say, the transition from a fact to some different fact; there is
merely the transition from one wording to another wording of
the same fact. Hence, the designations ¢ Immediats Inference,’
and ‘Apparent Inference,” to distinguish the process from
Mediate or Real Inference.

Universal and Particulars—Qreater and Less in Denotation.

25. A Universal Proposition and its constituent particu-
lars being the same, there is no real inference, but a repetition,
in saying All A is B, therefore Some A is B ; all men suffer,
therefore some men suffer.

A Universal Proposition is the saummed up equivalent of
many particular propositions, and has no force beyond, or apart
from the particulars. Hence, when we state a particular case,
we do but resolve the universal into its elements, and take these
individually as they were before the universal was formed. ¢ All
the houses of the street are newly built’ is & mere summary or
abbreviation of the separate enumeration—No. 1 is new, No. 2
is new, and so on. To say ‘all the houses are new,’ therefore
‘ No. 6 is new,’ is not to make an advance in knowledge, but to
fall back upon one of the constituents of the general proposition.
The law of Consistency requires that whoever asserts a fact
universally must be prepared to abide by it in each particular
instance. A shopman advertises & number of articles at a
shilling each ; the buyer, taking him at his word, chooses some
one article, and puts down a shilling.

Greater and Less in Connotation.

26. In regard to the Connotation or Comprehension of a
term, it is no inference to affirm the less after assuming the
greater.

‘When we say ‘John is a man,” we say that he has each and
all of the properties connoted by, or comprehended under
‘man.’ It is no new affirmation, therefore, but merely unfold-
ing in the detail what is already summed up in the aggregate,
to say John is a living creature, an animal, a compound of body
and mind. Whoever is not prepared to admit these affirma-
tions, should not declare John to be a man.

In maintaining that ¢ quadrupeds are endowed with mind,’
we hold that they possess Feeling, Will, and Thought. It
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is, therefore, not a real inference but a mere iteration, to add
¢ quadrupeds feel,’ ¢ quadrupeds will.!

When we affirm that a certain substance is arsenic, we affirm
of it all the known properties of arsenic. It is an equivalent
or identical proposition to say, ¢the substance is poisonous.’

These affirmations of the properties of things in the detail
have already come under our notice, as verbal, essential, or
identical propositions.

V7o must consider ourselves at liberty to join or disjoin the
attributes of a thing, without real inference. We may say
either ¢ Socrates was wise, virtuous, and a martyr,” or ¢ Socrates
. was wise,” * Socrates was virtnous,” ¢ Socrates was a martyr,’
Given an aggregate or compound proposition, we may reduce
it to its elements; given a number of elementary propositions,
we may compound them into one. The operation lies more in
the grammar than in the sense.

¢ Socrates was virtuous,” ¢ there was one man virtnous,'—
may be held to he a purely equivalent form. If we enquire
into the meaning of the word Socrates, we find ¢ among other
things’ that it means ‘a man,” ‘one man,’ and to say ‘one
man was virtnous ’ is no new meaning, but a part of the ori-
ginal meaning. 8o, after saying, ¢ Socrates was virtuous’ and
¢Socrates was poor,’ there is no inference in saying ‘one man
was virtuous and poor,’ or ‘one poor man was virtuons.” This
example has some importance in the theory of the Syllogism.

Under the designation—Immediate Inference by Added De-
terminants, the following case is given (Thomson’s Laws of
Thought) ;—* A negro is a fellow-creature ; therefore a negro
in suffering is a fellow-creature in suffering.’ This seems
self-evident, but it is somewhat different from the other cases.
It resembles the following mathematical inference: A = B,
whence A 4 C = B 4 C; which is not an immediate judg-
ment, but deductively inferred from the axiom—*The sums of
equals are equal.’

Even allowing the axiom of addition of equals for such &
case, we must be cauntious in applying it without regard to the
matter, seeing that the same addition may not have the same
effect upon both sides. ¢Beauty is pleasure ; hence beauty in
exoess 18 pleasure in excess,’ is not a safe inference ; the quali-
fication does not operate precisely alike npon both subjects.

Obverston.

27. In affirming one thing, we must be prepared to deny
the opposite : ‘the road is level,” ‘it is not inclined,” are
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not two facts, but the same fact from its other side. This
process is named OBVERSION,

On the principle of Relativity, every statement has.two
sides, a8 a part of its nature : there is always something to be
denied when any one. thing is affirmed. Whoever is ¢ wise' is
‘not foolish ;> we must grant both propositions or neither. In
this we make no march, no addition to our knowledge ; the
utmost that we do is to give completeness to the statement,
there being usually an ellipsis or omission of the co-related
fact. ¢ This end of the magnet is not the north end ; therefore
it is the south end,’ is no inference; if is is not north, it ie,
by necessary implication, south. ¢I don’t like a curving road,
because I like a straight one,’ is a childish reason, being no
reason at all, but the same fact in obverse.

To each of the four Propositional Forms, A, I, E, O, there
is an obverse form :—

Thus, in A,

Every X is Y; every man is mortal,

‘We first obvert the predicate,

Every X is not Y ; every man is immortal,

And next prefiz the sign of negation.

No X is not Y; no man is immortal.

So, all inert matter gravitates,no inert matter (not-gravitates)
fails to gravitate. All gold is precious, no gold is (not-precious)
worthless. All virtue is profitable, no virtne is (not-profitable)
useless, devoid of utility. Freedom of Trade tends to peace ;
freedom of Trade averts war. All knowledge is useful; no
knowledge is useless.

To obvert I,

Some X is Y ; some men are wise,

Obvert the predicale, and prefiz the sign of negation

Some X is not not-Y ; some men are not (not-wise) foolish.

Some stones are precious ; some stones are not (not-precious)
worthless. Some virtues are burdensome; some virtues are
not (not-burdensome) easy. '

For E,

No X is Y, no men are gods.

The obverse is,

All X is not-Y ; all men are no-gods (excluded from the gods).

No crows are white; all crows are excluded from white
things, are of some other colour than white ; or, if the universe
of the predicate ‘white,” be not colours, but white and black,
‘all erows are black.’
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The rule here is the opposite of the rule for A : obvert the
predicate, and remove the negative sign.

The obverse of O,

Some X is not Y; some men are not is—wise

Some X is not-Y ; some men are (not-wise) foolish.

Some of the crew were not saved ; some were (not saved) lost.

The rule still is obvert the predicate, and remove the negative
sign, which is to change the quality of the proposition. . -

The Universal affirmative with universal quantity in the pre-
dicate,—

All X is all Y ; all inert things are all gravitating things, is
obverted to the same form as the obverse of A.

No X is not-Y ; no inert things are found among things that
do not gravitate.

All equilateral triangles are all equiangular triangles; no
equilateral triangles are to be found among triangles with un-
equal angles. All double-refracting bodies are all bodies that
polarize light; no double-refracting bodies are to be found
among bodies that do not polarize light.

The Particular Affirmative with a universal predicate, Y has
the same obverse as I. Some X isall Y: some mortals are
all men. Some X is no not-Y; sorae X is not to be found
among not-Ys. Some mortals are not to be found among
objects that are not men. There is a class or group of mortals
that you will not discover among the brutes (Universe Ani-
mals), among the plants (Universe orgauized bodies).

Material Obversion.

28. There are Obverse Inferences justified only on an
examination of the matter of the proposition.

From ‘warmth is agreeable’ we can affirm, by formal ob-
version, ‘ warmth is not disagreeable, and not indifferent.” We
cannot affirm, without an examination of the subject-matter,
¢cold is disagreeable.’

There is a mode of inference, included by some logicians
among Immediate Inferences, whereby we might say, ¢ the
absence of warmth is the absence of an agreeable thing.” This

ted, we are still a good way from ‘cold is disagreeable.’

e must be able to say farther—*the absence of warmth is
the same as cold, and the absence of the agreeable is the same
as the disagreeable.’ But we are not entitled to say this, ex-
cept on a reference to the fact; and such a reference teaches
us that the absence of warmth may not be the same as cold,



112 EQUIVALENT PROPOSITIONAL FORMS.

and the absenee of the agreeable not the same as the di

able ; there is & possible neatral state in both cases. Buat the
same experience teaches us that in an actual state of pleasure-
able warmth, the sudden change to cold is alzo a change to the
disagreeable. Whenever an agent i3 giving us pleasure in
aet, the abrupt withdrawal of that agent is a positive cause of
pain. On the faith of this induction, we can obvert ma-
terially a large number of propositions regarding pleasure and
pain, good and evil. If the sight of happy beings gives
pleasure, we may infer, not by formal implication, but by
material or real inference, that the sight of unhappy beings
gives pain. The inference is & consequence of the laws of our
sensibility. While the sight of happy beings is giving us
actual pleasure, any sudden withdrawal or disturbance of that
sight-is a painfal shock or revulsion. What is more, the
organization formed to take pleasure in happy beings, is by
that very circumstance formed to take pain at the sight of the
unhappy. So we cannot take pleasure in opposing facts—
praise and blame ; we cannot become indifferent’ to the one
withont becoming indifferent to the other.

From ¢ War is productive of evil,” we cannot say by formal
obversion, ‘ Peace is productive of good.” As before, ‘the
cessation of war is the eessation of an evil,” and is therefore
good, in aceordance with the law of our sensibility that the
remission of a felt pain is a pleasure.

It is & true inference, but not a formal implication, that if an
upright minister gives public confidence, a shuffling minister
causes mistrust. Provided the public confidence is owing tc
the minister’s uprightness, the replacing of that quality by its
material opposite must produce the opposite of confidence.

The remark is sometimes made, ‘government has great
power for evil, and but little power for geod.” Rigidly ex-
amined, this is a contradiction. He that is able to do us a
great harm is able to refrain from that harm, and to make all
the difference in our lot between our present tolerable condition
and a condition of intolerable misery. The saying is true to
this extent, that government interference, exerted for bad, could
cause more misery than the same interference, exerted for gaood,
could cause happiness, -

¢Cold kills animals,” does not necessitate ¢ heat keeps them
alive.” By a material inference from the law of causation, we
are entitled to say, keep away the cold that kills, and, so far as
that agency is concerned, the animals will live. This ie not
formal implication ; it is a certainty grounded on causation.
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¢ Force compresses bodies,’ does not justify ¢ the withholding
of force expands them."! We can say only, ‘the absence of
force leaves bodies in their uncompressed state.,” This, in like
manner, is a material inference from causation.

If ‘knowledge is good,” we must concede the obverse,
¢ ignorance is bad,” but not by formal implication, Whatever
amount of good, knowledge, as knowledge, is capable of doing,
must be lost accordinog as knowledge is withheld.

Aristotle says, ¢ the beneficent man loves those he has done
good to.’ There is a familiar saying that may be given as a
material obverse, ¢ we hate those we bhave injured.’ . By the
laws of our sensibility, the two facts are mutunally involved ;
although there are limitations that we learn by an induction
from the facts.

Conwersion.

29 The Logical doctrine of the CoNVERSION of Proposi-
tions is a case of equivalence. In Conversion, the Subject
and the Predicate of a Proposition exchange places.

The Proposition X is Y converted, becomes Y is X ; X is
not Y, Y is not X; men are mortals, mortals are men.

The simple reversal of subject and predicate does not always
give an equivalent form: ‘all men are mortals’ is not the
same as ‘all mortals are men.’ This arises from the circam-
stance—taught us by our knowledge of things, and not
discoverable by the examination of forms—that there are other
mortals besides men. In all such propositions, therefore, a
qualification must go along with the reversal of the terms.

(1) In the forms E and I, the reversal of the order of the
terms needs no qualification. Accordingly, this is termed un-
qualified, or Simple Conversion. ‘No X is Y,’ is commutable
into ‘no Y is X, without alteration of meaning. If ‘no men
are gods,” ‘no gods are men;’ the propositior declares matual
exclusion or incompatibility, and we are at liberty to signify
the exclusion from either side; X excludes Y, and Y equally
excludes X. No crows are red; no red objects are crows. No
chemical combinations take place in fluctuating proportions;
no combinations in fluctuating proportions are chemical.

In1, ‘Some X is Y,’ ‘some minerals are crystals,” we can
say, by simple reversal, Some Y is X, some crystals are mine-
rals. Some water is pure, some pure material is water. It is
a8 when two areas cover one another partially; the partial
coincidence is expressed from either side without change of

signification. 8
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In a simple conversion of this nature, ¢ some ’ has a different value
in the two progghsitions, unless the predicate and the subject are
co-extensive, us, in the couple,—*Some men are dark-imred' )
¢ some dark-haired beings are men,’—* Some men,’ as compared with
‘all men,’ is & lmsfr fraction than ‘some dark-haired beings,’ as
compared with * all dark-haired beings.’

(2) In converting A, the universal affirmative, ¢ All X is
Y, ‘all fires give heat,” we have to qualify or limit the subject,
Some Y is X, some sources of heat are fires. There may be
other Ys besides the Xs, and other sources of heat besides fires ;
so that we must leave the possibility open, which would not be
done in simple conversion—(all Y is X, all sources of heat are
fires). To this qualifying conversion, logicians apply the de~
signations Limitation, and per accidens. The Greek original of
Aristotle was more descriptive, xa7d uépos, ‘partitive’ conversion.

One of the recommendations of the thorough-going qumybﬁcap
tion scheme of Hamilton, is that it anticipates this necessity of
qualifying the new subject. The proposition being expressed,
in the first instance, as All X is some Y, or all X isall Y, as
the case may be, the converse is Some Y is all X, orall Y is
all X. ¢ All men are some frail things;* some frail things are
all men.

By far the most fertile source of purely syllogistic fallacies
is the tendency of the mind to convert universal affirmatives
without limitation. The usual form of the language, All X
is Y, unless we are specially put on our guard, is apt to be
interpreted, as if X and Y were co-extensive ; in other words,
we are disposed to regard it as justifying the simple conver-
sion, all Y is X. The errors of syllogism to be afterwards
pointed out, under such names as Undistributed Middle, and
Illicit Process, mostly grow out of this subtle error of conver-
sion. When it is said, ‘ All powerful minds have large brains,’
the hearer readily slips into the unlimited converse, ¢ All large
brains indicate powerful minds.’ This fallacy of conversion
is of frequent occurrence; and there is no more useful appli-
cation of Logical forms than to warn against it. The best
warning, however, consists in multiplying examples to show
that, in universal affirmative propositions, the subject and the
predicate are very rarely of equal extent; and that, when
they are equal, it is usunal to make known the fact by some
form of language.

A few instances are subjoined. ‘¢Ill doers are ill dreaders,’
does not suppose that ¢ Ill dreaders are ill doers’; there may
be many causes of dreading evil, besides having done evil.

|
t/



CONVERSION BY LIMITATION. 115

¢ All protestants exercise the right of private judgment;’ so
do other persons besides; hence we cannot say that whoever
exercises private judgment is a protestant.

¢ All beautiful things are agreeable ’ ; beautiful things, how-
ever, do not exhaust all that is agreeable ; there are more agree-
able things than there are beauntiful things.

¢ All virtue conduces to the good of mankind;’ it does not
follow that whatever conduces to the good of mankind is vir-
tuous. ‘The good of mankind’ is & much wider meaning than
virtae.

¢ All the pleasures of the imagination,’ says Addison, ‘arise
from the great, the uncommon, and the beautiful’ He must
*be supposed to mean that the sources of these pleasures are
found among things that are great, among things that are un-
common, and among things that are beautiful. But the classes
‘great’ and ‘uncommon’ must contain many objects besides
those yielding imaginative. pleasure. If this is not the case
with the ¢ beautiful,’ it is because ‘beauty’ and ‘imaginative
Ppleasure’ are almost synonymous.

When Sir G. C. Lewis remarks that ¢Historical evidence
requires contemporary registration,’ he does not mean that con-
temporary registration will of itself make historical evidence.
This is one condition, but there are other conditions besides.

The universal affirmative, when stated in Comprehension, or
Connotation,—* the property A is accompanied by the property B,’
¢ the attributes of - man are accompanied by attributes mortal,’ is the
form least favourable to suggest a limited or qualified conversion.
‘We are still more disposed than with the form of Extension, to
convert simply ;—* the attribute mortal is accompanied by the
attributes of men.” Hence, for all the purposes of the Syllogism,
the proposition in Extension is alone useful ; the fact being borne
in mind, however, that the Extension is determined by the Connota-
tion. '

(8) In converting O, the Particular Negative, (Some X is not
Y, Some men are not Englishmen) a complex operation is
necessary. Simple conversion—Some Y i8 not X, Some
Englishmen are not men—does not apply. Two steps have to
be gone through, first, obversion, and secondly, simple conver-
sion.

Thus, by obversion,

Some X i8 not-Y (something that is not Y),

Some men are not-Englishmen (out of the class Englishmen).

These obverted forms are Particular Affirmatives, and are
therefore converted simply :—

Soms not-Y (something not Y) is X,
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Some beings that are not Englishmen, are men.
¢ Some men are not wise.” By obversion,

Some men are not-wise (foolish).
By simple conversion,

Some foolish beings are men.

The names given to this compound process are canversion
by Negation, or Coniraposition. It might also be called Ob-
verted Conversion.

A similar operation may be performed upon A, the Universal
Affirmative, 8o as to yield an equivalent negative form with
transposed terms. The reduction of the syllogistic mood
named Baroko, requires this operation.

Thus,
AllXis Y,
gives, by Obversion,
No X is not-Y.
which, by simple conversion (of E), is
No not-Y is X.
Or,

All men are mortal
No men are immortal
No immortals are men.
In the same way, ¢ All the righteous are happy,’ is cou-
verted into ¢ No unhappy persons are righteous.’

Hypothetical Inference. o

30. Hypothetical Propositions are of two kinds—Con-
ditional and Disjunctive. They have been treated as the
basis of a distinct form of Syllogism, called the Hypotheti-
cal Syllogism.

If the education of children is neglected, they will grow up
ignorant,’ is regarded as the major premise of a syllogism;
and by adding, as minor, ‘now certain children have been
neglected,” we are eatitled to the conclusion, ¢ they will grow
ug ignorant.’ This has been called a Hypothetical Syllogism
(Conditional). By & Disjunctive Proposition (A is either B or
C), coupled with a proposition giving one alternative (A is
not B), we seem to infer the other alternative (A is C); which
would be a Disjunctive Syllogism.

In his Lectures on Logic, Sir W. Hamilton, following the usual
practice, takes up hypothetical reasoning after Syllogism; but in
the notes at the end, published after his death, he prefers to treat
it as & case of Immediate Inference. Mr. Mansel, nll;o. argues that
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hypothetioal redsoning, so far as it is purely logical, is purely cate-

rical. The obvious differences between the syllogism and hypo-

etical reasoning are (1) the absence of a middle term ; in the
hypothetical syllogism all the terms are introduced in the so-called
major; (2) the minor and the conclusion indifferently change
places, and each of them is merely one of the two members con-
stituting the major; (3) the major (so-called) consists of two
pragositiom, the categorical major of two terms.

e Conditional form applies in the first instance to cause and
effect. If the cause is present the effect is, and if the effect is
absent the cause is absent. But the same form holds good when
one thing is the sign of another, or is constantly agsociated with
that other.

Boole and De Morgan are of opinion that the hypothetical in-
ference is not different from immediate inference. Boole observes
in his ‘ Laws of Thought’ (p. 241) that the hypothetical syllogism is
no sﬂlogism at all, a8 it need contain no more than two terms.
De Morgan says—‘The law of thought conmecting hypothesis
with necessary consequence is of a character which may claim to
stand before sy]loiism, and to be employed in it, rather than the
converse.’ (Syllabus, p. 66).

31. In the CoNDITIONAL Proposition—If A is B, C is D,
the equivalent is—A being assumed to be B, it follows
that C is D.

There is no inference in this case. Accepting ¢ A is B,” we
accept ‘C is D;’ this is another expression for the same fact.
¢‘If the weather continues fine, we shall go to the country’,
is transformable into the equivalent form ¢The weather
continues fine, and so we shall go to the country.’ Any
person affirming the one, does not, in affirming the other, de-
clare a new fact, but the same fact. No new matter is intro-
duced into the assertion ; it is a pure instance of the Law of
Consistency. When a buyer offers a seller a certain price for
an article, and the seller says,—Here, then, is the article-—the
buyer is only consistent with himself in paying the price. Yet
this is all that is done in & supposed conditional inference.

A secound form of so-called conditional inference, is that the
denial of the consequent i the demial of the antecedent;
¢C is not D, therefore A is not B.’ If the weather is fine,
we go to the country;’ ‘we are not going to the country,
therefore the weather is not fine.” This is still mere formal
equivalence. It is implied in what has already been stated.
It is not a distinct fact, but the same fact, in obverse. ‘X is
followed Y’ imilieates one of two statements; X has
happened, hence Y has followed ; or,—Y has not happened,
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-hence X has not happened (if it did, Y would follow). Such
is the two-fold bearing of a conditional proposition.

1t is laid down, as part of the theory of Conditional Proposi-
tions, that the granting of the consequent does not prove the
antecedent ; the assertion ‘C is D,’ does not prove that ‘A is
B.’ ¢If be has caught the infection, he will die;’ his death
does not prove be has canght the infection, because there are
many caunses of death, besides the one mentioned. This rule,
or precaution, is therefore grounded on our experience, which
informs us thbat in nature there frequently occurs a plurality
of causes, The case is parallel to the rule for the conversior
of a Universal Affirmative, which depends on our knowing as
a fact that in such affirmations, the predicate is not necessarily
co-extensive with the subject, but is most frequently larger
than the subject.

If the condition given were the sole condition of the conse-
quent, the affirmation of the consequent would be the affirma-
tion of the antecedent. °If force is expended, an equivalent
force will be generated’ is a statement containing the one
indispensable condition of the effect (an equivalent force
generated). Under all possible circumstances, the production
of force supposes a prior force expended: hence the affirma-
tion of the consequent (the generation of force) is the affirma-
tion of the antecedent (the expenditure of force). Such condi-
tionals, however, being the exception, and not the rule, logicians
forbid the affirmation of the antecedent from the affirmation
of the consequent.

On the same ground it is forbidden to deny the consequent,
because the antecedent is denied ; A is not B, therefore C is
not D ; ¢ the man has not caught the infection, and therefore
he will not die.’

The common form of conditional proposition is when both the
members are affirmative. But either member, or both, may be
negative. There are thus four forms :—

53 If Ais B, C is D.

(2) If Aisnot B, Cis D. ¢ If the rebellion be not crushed, the
king will be executed.’ It is equally proper to say that the rebel-
lion having been successful, the king’s execution is certain, or that
if the king is not executed, the rebellion has been crushed. ¢If the
jury cannot agree, they will be discharged.’ If the jury be not
discharged, they have agreed. ‘If succour be not speedily sent,
the city will surrender.’ If the city does not surrender, succour
has been sent.

(8) IfAis B,C is not D. ‘If the will of Henry VIIL. was
valid, James I. had no legal title to the throne of England: If
James I. had a legal title, then the will of Henry was not valid.’
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¢ If the harbour is frozen, the ships cannot come in: If the ships
can come in, the harbour is not frozen.” 8o ¢ He can’t be wrong
whose life is in the right : If he is wrong. his life is not in the right.’

(9 If Aisnot B, Cisnot D. *If inspectors be not appointed,
no regard will be paid to the act.” This implies that if tgg act is
observed, inspectors have been appointed. ¢ No Bishop, no King.’
If the king 1is, the bishops are. ¢ If there be no Gog, no future
life awaits us: If a future life does await us, there is a God.’

These forms are all regulated by the same law of transposition.
The chief interest of (2) and (3) lies in this, that when both forms
apply to two propositions, the union of the two is equivalent; as
we see, to a disjunctive proposition.

32. The D1sJUNCTIVE PROPOSITION may appear in the
following forms : —

L A is either B or C.
II. Either B or Cexists.
III. Either A is B, or C is D.

¢ He is either a fool or & rogue’ means ‘If not & fool, he is
a rogue, and if not a rogue, he is a fool.' Otherwise, ¢ Not
being a fool, he i8 a rogue,’ and ‘Not being a rogue, he is a
fool.” These are all equivalent forms; and the supposed rea-
soning consists merely in electing one alternative, according to
the facts of the case. The datum being, ¢he is a not a fool,’
we use the alternative ¢he is a rogue,” and so on.

This corresponds to the working out of a Logical Division.
‘ Feelings are either pleasures, pains, or neutral excitement.’
The equivalent propositions are such as these :—a feeling not
a pleasure, is either pain, or a neutral state ; a feeling not a
pain, and not neutral, is a pleasure; a feeling not neutral is
either pleasure or pain, and so forth. There is no real infer-
ence in these transmutations. They are strict equivalents of
the original Disjunctive Division.

Compared with the Conditional propositions, this form
exhibits a greater degree of complexity in the relation of
dependence. The Conditional form expresses a simple or
one-sided dependence; the presence of the first gives the
preseuce of the second, and the absence of the second implies
the absence of the first. The Disjunctive proposition indicates
a double or reciprocal dependence; the presence of either is
the absence of the other, and the absence of either is the
presence of the other. This is the ordinary case, but the
d.i:gnnctive form might be employed when the presence of
either implied the presence of the other, the absence of either,
the absence of the other. Thus, ¢ Everything in nature is



120 EQUIVALENT PROPOSITIONAL FORMS,

either inert or has no weight’ From this we derive the
following :—

(1) 1t is inert, and so it has not no-weight = it has weight.

(2) It is not inert, and so it has no weight.

8) It has no weight, and so it is not inert.

4) It bas not no-weight, i.e. it has weight, and so it is inert.

wing to the double negation, this form is very awkward ;
but it shows an intermediate stage between the conditional
and the ordinary disjunctive propositions. .

‘You must either pay a fine or go to prison’ implicates
four facts :—

(1) If you pay the fine, you don’t go to prison.

(2) If you don’t pay the fine, you go to prison.

3) If you go to prison, you don’t pay the fine.
4) If you don’t go to prison, you pay the fine.

A disjunction is not thoroughgoing and valid unless it gives
four true propositions in that form, and the only sure test of
its validity is to put it through the forms. Thas :—

¢ Either the witness is perjured, or the prisoner is guilty,”

(1) If the witness is perjured, the prisoner is not guilty.

2) If the witness is not perjured, the prisoner is guilty
- (8) If the prisoner is guilty, the witness is not perjared.
4) If the prisoner i8 not guilty, the witness is perjured.

The propositions (2) and (4) are correct, but (1) and (3)
ooald not be maintained. This reveals a weakness in the form
of the statement. Put thas—°If the witness tells the truth,
the prisoner is guilty '—the assertion is perfectly accurate, for
the witness may be perjured, and still the prisoner may be
guilty; or the prisoner may be guilty, and still the witness
may not have told the truth.

¢ Punishment is intended either to repress crime or reform
the criminal.’

¢ If punishment represses crime, it does not reform the crimi-
nal (1)’ Here we see at once that both things may concur.

¢ Either the ballot must be given, or intimidation will
provail.’

If intimidation does not prevail, the ballot exists (4). This
would not be affirmed, and therefore the disjunction is not
thoroughgoing.

‘For many v;eam past, this country has been governed
either by the Whigs or by the Tories’ leaves open a third
case, namely, by & coalition.

¢ He either cannot, or will not, do it * leaves open the supposi-
tion of ‘ neither.’
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‘ The substance held in solution is either lime or magnesta ’

is an example from chemistry, and deserves to be put through
all the forms, as each form is a test.

(1) If the reaction of lime is given, magnesia is not present.
(2) If the reaction of lime is not given, magnesia is present.
(3) If the reaction of magnesia is given, lime is absent.
(4) If the reaction of magnesia is not given, lime is present.
A chemist would not be satisfied without trying two of
these forms, a positive and a negative.

83. The DmemMma combines a Conditional and a Dis-
Junctive proposition.
If the Antecedent of a conditional is made disjnnctive, there
emerges what Whately calls a simple Constructwe Dilemma.
If either A or B is, C is.
Now, either A or B is.
Therefore, C is.

If either plants or animals are found, there must have been
previous germs.
Now, either plants or animals are found.
‘Whence, there have been previous germs.
The COonssquent being made Disjunctive, gives the more
)].Bll&l type Heaed i '
If A is, either B or C is.

If the barometer falls, there will be either wind or rain.
Various suppositions may be made, bringing out the possible
alternatives. Thus—

A is; then, B or C is.
C i8 not; then, If A is, B is.
C is; then, If A is, B is not.
B is; then, if A is, C is not.
B is not ; then if A is, C is.
B is not, and C is not ; then, A is not.*®
* Another form of simple Dilemma is
If Bis, A is; and if O is, A is.
Now, either B or O is.
* Whenoe, A is.
This form is illustrated by a sentence from Macanlay ;-—
Predestination makes men jmmoral ; for if a man be an heir of grace,
his exertions must be useless ; if an heir of wrath, they must be unavailing.
I'fﬁsii::nbemheirofgmoe, his exertions are useless; if of mtg,
una :
Bn ing to ination, & man is an heir either of
mtht;’ .gmemfore, aooording toonl;mdutxm' tion, his exertionng::enl? l()‘:
But he who believes his exertions fo bo useless must be immoral;
therefore, predestinstion makes men immoral.
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This last is the trne dilemma, which is Destructive. The
forms preceding are equally valid, and are occasionally appli-
cable. For instance—

If the orbit of a comet is diminished, either the comet passes
through a resisting medinm, or the law of gravitation is partially
suspended.

But the second alternative is inadmissible.

Hence, if the orbit of a comet is diminished, there is a
resisting mediam.

The conclusion is a simple conditional proposition, the com-
plexity having been reduced.

The following are examples of the common Dilemma :—

If a classical education is worth the cost, either it must be
pre-eminently fitted to develop the mental powers, or it must
furnish exceedingly valnable information. But neither alter-
native can be maintained, and so & classical education is not
worth the cost.

If schoolmasters can claim exemption from poor’s rates, it
must be either by statute or by the common law. Now, no
statute exempts them ; and the common law does not apply.
Hence they can claim no exemption from Poor’s Rates.

Sometimes the antecedent is more conveniently put in the
form of a question.

How do we know that our intuitive beliefs concerning the
world are invariably true ? Either it must be from experience
establishing the harmony, or an intuitive belief must certify the
correctness.

Now, experience cannot warrant such harmony except in so
far as it has been perceived. Still more futile is it to make one
instinctive belief the guarantee of another. Thus we cannot
know that any intnitive belief is universally valid.

The Dilemma, although occasionally a useful form, is per-
haﬁs oftener a snare. The point is whether the digjunction is
valid ; and there is always supposed the rejection of many
possible cases. We begin with—If A is, B or C or D or E is.
One after another of the suppositions is rejected, until at last only
two are left, and these being removed, the antecedent is finally
denied. The illusive case is when the logician trusts to the
law of excluded middle as a guarantee of the disjunction. If
A is, A is either B or not-B. We may easily affirm that A is
not B, but how can we affirm that it is not not-B, i.e. it is neither
B nor anything else than B. It is plain that if we were able
to affirm that A is not anything else than B, we should not
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require a dilemma nor yet the term B to disprove A’s existence.
As an example of a false disjunction, we may take the ancient
fallacy of Motion.

If a body moves, it must be either in the place where it is,
or in the place where it is not.

But a body cannot move in the place where it is, nor yet
in the place where it is not. Hence, & body cannot move atall.

The disjunction to conform to the law of Excluded Middle
must be in this form :—

The body must move in the place where it is, or it must not
move in the place where it is. We then admit that a body
does not move in the place where it is, and the possibility of
motion is still undestroyed.

¢ If the books in the Alexandrine Library be in conformity
with the doctrines of the Koran, there is no need of them, if
they are adverse to the doctrines of the Koran, they should be
destroyed.” This is not exhaustive, as the books might not
treat of religion ; but the assertion implies that no knowledge
is desirable except religious knowledge.

¢ A Berkeleian is reduced, in truth, to this dilemmsa: if he
knows what external things are, it can only be by perceiving
them as external,—which contradicts his theory. If, on the
other hand, he does not know what they are, he is incapable of
using the expression exfernal with any meaning, and could, in
fact, never have invented or thought of employing it.” This
assumes that the meaning of © external objects ’ is not in dis-
pute; it is a summary mode of stating one side; Berkeley
could say that the meaning of external objects] was just the
point in dispute.

Synonymous Propositions.

34. Every language contains various wordings for the
same matter of fact; and there is occasionally an advan-
tage in passing from one of these to the other. We may
call these variations Synonymous Propositions.

There being, in many instances, a plurality of names for
the same object, or the same fact, we gnd them freely inter-
changed. e essential characteristic of all material substance-

is expressed as Resistance, Force, Momentam, Inertness, all
which means the same thing, although viewed in different

* Men are mortal, ‘all will die,’ ¢ we are doomed to dissoln-
tion,’ ¢ decay is the law of our being *—are mere synonymous
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variations that add nothing to the fact, but may contribute to
the foroe of it. '

¢ This weighs that down, therefore, it is heavier,’ is not a
real inference ; the two expressions signify one operation.
There is no other criterion of the comparative heaviness of
two things, but weighing them. This block of marble is larger
than that, thereforg, it 18 hsavier, is a real inference. The
superior size is given as the evidenoe of superiority in another
and different quality, weight.

‘What has been, will be ;’ ¢the future will resemble the
pest;’ ‘nature is uniform;” ¢the laws of the universe are
constant ;’—these are all synonymous expressions for the same
fandamental fact. One of them cannot be tendered as the
reason or evidence of another. The multiplication of forms may
aid in expounding the great truth underlying them all. One
form may be suggestive of one class of examples, a different
form may suggest another class. The variation of language is
often a great intellectual help. It is, however, a source of
danger. One of the lures and snares of language lies in the
tendency of the mind to suppose that two different forms of
expression mean two different things. Hence, it is & common
fallacy, and a device of Rhetoric, to give a fact as the reason
for itself ; there being merely a change in the expression.

There is often a difficulty in finding & single satisfactory ex-
pression for notions and traths of great generality. Thegreatlaw
of the Co;;lservation of Forge, needs th.iE aid h:nf; ot.hfr terms to
su t all its meaning—Persistence, Exc ility, Equi-
vaﬁagne:e, Correlation. The grounds of the g’f.:mscteyndegtd
part of Algebra, called the Differential Calculus, have been
viewed in a great variety of aspects, expressed by different
names— Exhaustions, Limits, Prime and Ultimate Ratios,
Evanescent Quantities, Fluxions, Differential Co-efficients.

The elements of the mind called ictuitive by the a prior:
school of philosophy, are stated sometimes under the guise of
the Notion, and sometimes under the guise of the Proposition ;
the subjeot matter being identical. We may say either ¢ Caunse’
is an innale notion ; or ‘every effect must have a cause’ is an
innate proposition, principle, or judgment.

The Dictionary mode of defining words-consists in giving
tautologous phrases, which shows that these abound in lan-
guage. If there were only one name for one thing, an Eng-
lish Dictionary, conceived on the usual plan, could not exist.
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EXERCISES ON PROPOSITIONS, INCLUDING NOTfONS.

The following are examples of Propositions, to be used
as exercises, in connexion with the Classification of Pro-
positions, and the Equivalent Forms. As every real pro-
position has two notions, while even verbal propositions
contain at least one notion, the examples will also furnish
exercises on the Notion.

As regards the Class or Notion, in opposition to the Real
Proposition, the points to be illustrated are comparatively few.
An Individual or Singnlar object or thing may be exhibited in
contrast to classes or Generalities ; Homer to poets, the Rhine
to rivers ; Britain to sovereign states. Of generalized things,
we have the Class (concrete), and the Attributes (abstract).
The grades of generality may be exemplified,—a very valuable
exercise. There remains only the illustration of Relativity,
the assigning of the correlative class or motion in & definite
universe.

The Notion often condenses in a word what would require
one or more propositions to express in full. Refraction, Elec-
tricity, Crystallization, Chemical Affinity,—are names for com-
plex facts, involving many propositions, and not to be explained
without giving these propositions. ¢Refraction’ is the sam-
mary designation of the principle or law of the bending of
light in passing from one transparent medinm to another ; and
its full and proper expression is the law itself given as a real
predication. .

The various aspects of the Proposition, exhibited in the
foregoing chapter, may be summarized as follows :—

L As INDIVIDUAL or GENERAL, and as of different grades of
Generality, under which is bronght out the diminishing Con-
notation or Comprehension that accompanies increasing Gene-
rality or Extension.

The principle of Relativity applied to Propositions, appears
under various subsequent heads—Negation, Opposition, and
Obversion.

II. As possessing QUANTITY and QUALITY, with reference to
the uses of Syllogism.

IIL As ComrrLEx in contrast to SiMpLB; the important
logical example of Complexity being HYPOTHETICAL proposi-
tions (Conditional and Disjunctive).

IV. As opposed in the various modes named CONTRARIES,
CONTRADICTORIES, &cC.
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V. As in their final Import, affirming EqQuarrry, Co-ExisT-
ENCE or SucCEssION ; the two last containing the special kinds
named respectively Co-inhering Attributes and Causation.

In this connexion, there might be given the particular
8cience that the proposition belongs to :—as Mathematics,
Chemistry, Psychology, &c. For although propositions of
Equality make up the one science, Mathematics; those under
the two other heads—Co-inhering Attributes and Causation—
are distributed among several sciences. .

- VL Ashaving numerous EQuIvALENT ForMS, namely General
and Particular, Greater and Less in Connotation, Obverse,
Converse, Hypothetical Equivalents, Synonyms.

VIL All the foregoing classes suppose real predication. It
is, however, important to taking every opportunity of contrast-
ing REaL with VERBAL propositions. A farther interest
attaches to the difference between predicating a Proprium and
predicating a Concomitant.

Many of the propositions occurring in common speech are
not certain, but only probable ; the affirmation holds not in all
cases, bat in & very great- number, as ¢ Temperate persons are
long lived.” The subject of Probability belongs to the Indac-
tive Logic, and Las not been adverted to in the foregoing
classification. Still, the distinction of probable and certain is
so easily understood, in the main circumstance, and so im-

ortant to be born in mind, in matters of truth and false-
Eood, that it should be impressed on every suitable oppor-
tunity.

A:ythe present stage, consideration is given, not to the actual
truth and falsehood of propositions, but only to what they pro-
fess. The proof or evidence of assertions belongs to the sab-
sequent heads—Deduction and Induction.

Of the following examples, promiscuously chosen, the vari-
ous forms are to be used according to their peculiar suitability
for the different classes of propositions. In a large proportion
of them, there is scope for translating the idioms of ordinary
language into modes of expression more in accordance with
the logical forms,

‘ Honesty is the best policy.’

A proposition of a certain grade of Generality ; one relating
to ¢ virtue’ would be more general; one relating to ¢ paying
one’s debts’ would be less general, but would have a more
comprehensive predicate.

As regards Quantity and Quality (in Form), it is a universal
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" affirmative ; being translateable into ¢all honest actions are
more politic than actions not honest.’

‘We read, in Otway, ¢ Honesty is a damned starving quality,’
which is the full Contrary. The Contradictory is, ¢Some
honest actions are not good policy.’

In Import, the proposition is one of Causation—¢Honest
actions bring good consequences to the agent.’” The subject
being Mind, it belongs to the science of Psychology.

Many Equivalent Forms could be given—‘Some honest
actions are politic” Obversion (Formal) :—‘ Honesty is not
bad policy ;” ¢ No honest men are unsuccessfpl men ;' (Material)
¢ Dishonesty is bad policy’ Conversion:—*‘ Some politic
actions are honest actions.’

The proposition is not verbal but Real ; good policy is not,
in whole or in part, the definition of honesty. It is a Pro-
prium, or derivative proposition, and not an ultimate fact ; it
18 deducible from the operation of honesty, under general laws
of caunse and effect in the human mind.

It is a proposition, not certain, but Probable. It is trae, not
universally, but in a large and preponderating number of
cases.

¢All the alkalies and alkaline earths are oxides of the
metals.’ A complex affirmation, containing two in one, which
must be taken separately. In form and import, they are so
closely allied, that one may represent both.

As regards External Form, each is an example of A, with no
peculiarities requiring attention. )

In Import, they belong to the class of affirmations of Co-
inhering Attributes, and fall under Chemistry.

Strictly analyzed, each is a verbal proposition; the predicate—
oxides of the metals —is now given as one of the essential
characters of Alkalies, and of Alkaline Earths. In the origi-
nal connotation of these words, however, the composition or
derivation of the substances was not taken into account; the
main fact was the relation to acids, and to neutral salts. At
that stage, Davy’s discovery was an additional fact, and there-
fore a real predication. In so far as the terms still suggest
to the mind only the primitive meaning of an Alkali, the pro-
position is real and not essential or verbal.

¢ Fishes breathe by gills.” Equivalent to ¢ All fishes.” A
verbal or essential proposition of Kinds; the subject *fishes’
connotes all the essential attributes of fishes, of which the pre-
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sent is one. As the structure is confined to fishes, the subject
and predicate are co-extensive. It is a proposition in Biology,
or Zoology.

¢One aid to health is exercise.’ An inversion for—* Exercise
aids or promotes health.” ¢All persons that take exercise use
one of the aids to health.” A proposition of Cause and Effect,
in Biology. A Real proposition.

‘Pain is & consequence of Sensibility.” (Concrete) All
sensitive being are beings subject to pain ; all sensitive beings,
under certain circumstances, are pained beings. A Verbal or
analytical proposition ; ¢ being subject to pleasure, to pain and
to neutral excitement,’ is the definition of ‘Sensitive.” Might
be given to illustrate the Aristotelian distinction of the Poten-
tial and the Actual.

¢ Whateveris, isright." The generality of the subjeet is even
beyond the two summa gemera—Object and Subject. Exist-
ence is & fictitious predicate,’and, in intelligible propositions,
means something more definite than it seems. The proposi-
tion must be interpreted—* all the arrangements of the world
are right, or are good.” In Import, this is Cause and Effect.
The obverse is ‘ nothing that is, is wrong,’ ¢ there is no wrong."

‘The Beautifal and the Useful are partially coincident;’ a

synonymous form for—Some Beautiful things are useful, and
conversely.

‘The wages of sin is death,” or Death is the wages of sin.
This form would suggest a universal co-existence between
Death and Sin—all beings that die are all beings that sin.

A.ncﬁ:xer interpretation is ‘Adam’s sin was the eause of
death.

¢ Self-confidence is not inconsistent with great weakmess.’
¢ Self-confident persons may be weak persons.” This is a oon-
tradictory to ¢All self-confident persons are strong.’

Of a similar natare is—° A proud man is not necessarily a
bad man.’

‘Man is the only animal combining sociability and solitude.
A form eqnivalent to the universal Quantification of the Predi-
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cate, and useful to test De Morgan’s criticism as to the denial
of such propositions.

Take together the 47th and the 48th propositions of the
First Book of Euclid, and show their bearing on universal
quantification.

¢ Adverbs qualify verbs;’ ¢ Adverbs are to be placed near’
the words they qualify.’” How do these differ logically ?

‘The greater the movelty, the greater the pleasure.’ A
proprium or inference from ° Novelty is a source of pleasure.’
In propositions of cause and effect, we are entitled to infor
the proportionality of the one to the other.

¢Symmetry is the general law of creation;’ a greatly distorted
expression of what is meant. ‘Symmetry’ is a word condens-
ing a proposition; and the sounding phrase ¢the general law
of creation’ signifies merely that a fact is frequent or usual
‘Many (or some) things in nature are symmetrically con-
structed.’

The angle in a semicircle is a right angle.

Yce is cold.

The diamond is surpassingly brilliant.

Extreme heat destroys life.

Motion follows the line of least resistance.

Truth is more easily extricated from error than from con-
fusion.

An age of ignorance is an age of ceremony.

Power corrupts the mind.

Time abates grief.

Custom blunts sensibility.

Private vices are public benefits.

Uneasy lies the head that wears a crown.

Tyranny is irresponsible power.

Benevolence is the sum of virtue.

Distance lends enchantment to the view.

Consumption is a fatal disease in this country.

International law has no written statutes.

Conception is involved in every act of perception.

None but the brave deserve the fair.

Not being rich is not always an evil.

All is not gold that glitters.

9
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The caunses of strength are not pledges for its continu-
ance. .

Not every advice is a safe one.

A great deal need not be attempted.

He is no fool. :

No news is good news.

No men are placed in exalted situations and free from envi-
ous .
Good orators are not always good statesmen.

There are studies much vaunted, and yet of little utility.
Few even of our best aspirations are gratified.
Hardly any virtue is quite safe from passing into a vice.

The two following extracts are from Plato—

¢ All men who have gout, or fever, or ophthalmia, are sick ;
but all sick men have not gout, or fever, or ophthalmia. So,
too, all carpenters, or shoemakers, or sculptors, are craftsmen ;
but all craftsmen are not carpenters, or shoemakers, or sculp-
tors. In like manner, all madmen are unwise ; but all unwise
men are not mad.

¢ Whosoever is a good rhapsode, is also a good general ?
Unquestionably. And, of course, whoever is a good general,
is also & good rhapsode ? No; I do not think that.’

¢ The objects bring up the feelings, and, conversely, the feel-
ings the objects.” In this sentence, is the word ¢ conversely’
used in its proper meaning P

If steam is passed over red hot iron, hydrogen will be
evolved.

If virtue is knowledge, it is teachable.

If the footmarks were made by the prisoner, he must have
worn shoes too small for his feet. But he could not have
done so. What then ?

If the soul is incorruptible, it is ingenerable.

Matter is either solid, or liquid, or gaseous.

Mr. de Morgan supposes a stamp orator intending to say—
all Englishmen are lovers of liberty ; and declaiming in these
terms :—¢ Shew me any number of men, and I will say with
confidence, either that they will with one accord raise their
voices for liberty, or that there are aliens among them.” This
might be regarded as an equivalent statement, without syllo-
gistic inference. A

Cromwell, on his death-bed, is said to have asked a divine
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who was with him, whether it was possible to fall away from
. The answer was,—It is not possible. Then, said
gromwell, I am safe, for I was in grace once.

No form of polity is so admirable as a limited constitutional
monarchy ; for it is, beyond all question, superior to every other
species of government,

Honesty is deserving of reward. A negro is a fellow
creature. An honest negro is a fellow-creature deserving
reward.

Every man is an animal, Every head of a man is the head
of an animal, De Morgan,

In Book IV—The Logic of the Sciences, as well as through-
out the work generally, there occur numerous examples that
may serve as additional exercises if necessary.






BOOK II.
DEDUCTION.

CHAPTER L
THE SYLLOGISM.

1. The SyrrocisM is the fully expressed form of a De-