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CLASSIFICATION OF THE SOTENCES.

In an essay on “The Genesia of Science,” originally
published in 1864, T endeavoured to show that the
Seiences cannot be rationally arranged in eerial order.
Proof was given that naither the succession in which
the Beiences are placed by M. Comte (to a criticism of
whose scheme the essay was In part devoted), nor any
other suceession in which the Sciences can be placed,
represents either their logicnl dependence or their his-
torical dependence. To the question—How may their
relations be rightly expressed? I did not then attempt
any answer, This question B propose now to con-
sider.

A true classification inoludes in ench class, those
objects which have more eharacteristies in eommon
with ono another, than any of them have in common
with any objects excluded from tho class. Further,
the characteristics possessed in common by the colli-
gated objects, and not possuesed by other objects, are
more radical than any characteristies possessed in
common with other objects—involve more numerous
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dependent characteristics. These are two sides of the
same definition. For things possessing the greatest
number of attributes in commeon, are things that pos-
sess in common those essential attributes on which the
rest depend; and, conversely, the possession in com-
mon of the essential attributes, implies the possession
in common of the greatest number of attributes. Hence,
either test may be used as convenience dictates.

If, then, the Bolences admit of classification at all, it
must be by grouping together the like and separating
the unlike, as thus defined. Let us procced to do this,

The broadest natural division among the Heiences, *
is the division between those which deal with the ab-
stract relations under which phenomens are presented
to us, and those which deal with the phenomena them-
selves. Relations of whatever orders, are nearer akin
to one another than they are to any objects. Objects
of whatever orders, are mesrer akin to one another
than they are to any relations. 'Whether, as some
hold, Bpace and Time are forms of Thought; or
whether, as I hold myself, they are forms of Things,
that have become forms of Thought through organ.
* ized and inherited experience of Things; it is equally
true that Bpace snd Time are contrasted absolutely
with the existenoes discloged to usin Space and Time
and that the Sciences which deal exclusively with
Space and Time, are separated by the profoundest of
all distinctions from the Sclences which desl with the
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existences that Space and Time eontain. Space is the
abstract of all relations of co-existence. Time is the
abstract of all relations of sequence., And dealing as
they do entirely with relations of co-existence and
sequence, in their general or speeial forms, Logic and
Mathematics form a class of the Beiences more widely
unlike the rest, than any of the rest can be from one
another.

The Bciences which deal with existences themsolves,
instead of the blank forms in which existences are pre-
sented to us, admit of a sub-division less profound than
the division above made, but more profound than any
of the divisions among the Sciences individually con-
midered. They fall into two classes, having quite dif-
ferent aspeots, aims, and methods. Every phenomenon
is more or less composite—is a manifestation of foree
under several distinet modes. Hence result two ob-
jeots of inquiry. We may study the component modes
" of force separately; or we may study them in their
relations, as co-operative factors in this eomposite phe-
nomenon. On the ome hand, neglecting all the inci-
dents of particular cases, we may aim to educe the
laws of each mode of force, when it is uninterfered
with. On the other hand, the incidents of the parti-
cular case being given, we may seek to interpret the
entire phenomencn, as a produet of the several forces
simultaneously in action. The truths reached through
the first kind of inquiry, though conerete inasmuch as
they have actual existences for their subject-matters,
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are abstract inasmuch as they refer to the modes of
existence apart from one another; while the truths
reached by the second kind of inquiry are properly
concrete, inasmuch as they formulate the facts in their
combined order, as they occur in Nature.

The Beiences, then, in their main divisions, stand
thus :—

[that which treats of the forme in} Amsrmace (Iﬂginuﬂ
which phenomene ars known to m} Brozeez |\ Mathematios,

SOIENCE is 4
L . 1 AnarRacT- fMechemics,
in their : ( -
d - ¢ UoMcRETH § TPhopcs,
elomenta Hereen Ghemimjr,m.)
that which treataof the

L phenomenathemaclred

totalities Pnp:h
Baciolugy, ubﬂ

It is needful to define the words absfraef and con-
erefe a8 thus used ; since they are sometimes used
with other mennings. M. Comte divides Science into
abstract and conorete; but the divizions which he
distinguishes by these names are quite unlike those
above made. Instead of regarding some Sciences
as wholly abstract, and others as wholly concrete, he
regardes each Beience as having an abstract part, and
a conorete part. There is, according to him, an
abstract mathematios end a concrete mathematics—an
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abstract biclogy and a concrete biology. He says :—
“I1 faut distinguer, par rapport & tous les ordres de
phénoménes, deux genres de sciences naturelles : les
unes abstraites, générales, ont pour objet la déconverte
des lois qui régissent les diverses classes de phéno-
meénes, on conmdéranf tons les cas qu'on peut con-
cevoir ; les autres eonerétes, particuliéres, descriptives,
et qu'on désigne quelquefois sous le nom de sciences
naturelles proprement dites, consistent dans applica-
tion da ces lois & I’histoire effective des différens étres
cxistans.” And fo iliustrate the distinction, he names
general physiclogy as ahstract, and zoology and botany
as concrete. Here if is manifest that the words
absiract and general are used as synonymous, They
have, however, different meanings; end confusion
results from not distingnighing between their meanings.
Abstractness moans defachment from the incidents of
partioular oases. Cenerality means munifesfation in
numerous cases. On the ome hand, the esssntial
nature of some phenomencn is considered, apart from
the phenomena which disgnise if. On the other hand,
the frequency of recurrence of the phenomenon, with
or without various disguising phenomena, is the thing
considered. An ghbstraet truth is rarely if ever
realized to perception in any one case of which it
is asserted. A pgeneral troth may be realized to
perception in all of the cases of which it is asserted.
Bome illustrations will make the distinction clear.
Thus it is an abstract truth that the angle contained
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in 2 semi-circle is & right angle—abstract in the sense
that though it does meot hold in actually-constructed
semi-cireles and angles, which are always inexact, it
holds in the ideal semi-circles and angles abstracted
from real ones; but this is not a general truth, either
in the sense thaf it is commonly manifested in Nature,
or in the sense that it is a spase-relation that compre-
hends many minor space-velations: it is a quite
gpectal space-relation. Again, that the momentum
of a body causes it fo move in a siraight line at a
uniform veloeity, is an abstract-concrete truth—a
truth sbstracted from certain experiepees of concrete
phenomena ; but it 13 by no means a general truth:
go little generalify has it, that no one fact in Nature
displays it. Conversely, surrounding things supply
us with hosts of genersl truths that are not in the
least abstract. It is a general truth that the planets
go round the Sun from West to East—a truth which
holds good in something like a hundred cases (includ-
ing the cases of the planetoids); but this truth
is not at all abstmet, sinee it 1s perfectly realized
as a concrete fact 1 every one of these cases. KEvery
vertebrate animal whatever, has a double nervous
gystem ; all birde and all memmals are warm-
blooded—these are general truths, but they are
concrete truths: that is to say, every vertebrate
animal individually presents an entire and unqualified
manifestation of this duality of the nervous eystem;
every living bird exemplifies absolutely or completely




