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INDUCTIVE HABITS. 311

us if they were charged with the care of the
human racealone.” Inthe same spirit, when some
objected to the asserted smallness of the Medicean
stars, or satellites of Jupiter, and urged this as
a reason why they were unworthy the regard of
philosophers, he replied that they are the works
of God’s power, the objects of His care, and
therefore may well be considered as sublime
subjects for man’s study.

In the Dialogues on Mechanics, there occur
those observations concerning the use of the air-
bladder in fishes, and concerning the adaptation
of the size of animals to the strength of the
materials of which they are framed, which have
often since been adopted by writers on the wisdom
of Providence. The last of the dialogues on the
system of the world is closed by a religious
reflexion, put in the mouth of the interlocutor
who usually expresses Galileo’s own opinions.
““ While it is permitted us to speculate concerning
the constitution of the world, we are also taught
(perhaps in order that the activity of the human
mind may not pause or languish) that our powers
do not enable us to comprehend the works of His
hands. May success therefore attend this in-
tellectual exercise, thus permitted and appcinted
for us; by which we recognise and admire the
greatness of God the more, in proportion as we
find ourselves the less able to penetrate the pro-
found abysses of his wisdom.” And that this
















































DEDUCTIVE HABITS. 327

longer contested, are not felt to need a lengthened
proof. But their consequences require far more
room and far more intellectual labour. If we
take, for example, the laws of motion and the law
of universal gravitation, we can express in a few
lines, that which, when developed, represents and
explains an innumerable mass of natural pheno-
mena. But here the course of developement is
necessarily so long, the reasoning contains so
many steps, the considerations on which it rests
are so minute and refined, the complication of
cases and of consequences is so vast, and even
the involution arising from the properties of space
and number is so serious, that the most consum-
mate subtlety, the most active invention, the most
tenacious power of inference, the widest spirit of
combination, must be tasked and tasked severely,
in order to solve the problems which belong to
this portion of science. And the persons who
have been employed on these problems, and who
have brought to them the high and admirable
qualities which such an office requires, have
justly excited in a very eminent degree the ad-
miration which mankind feel for great intellectual
powers. Their names occupy a distinguished
place in literary history ; and probably there are
no scientific reputations of the last century higher,
and none more merited, than those earned by the
great mathematicians who have laboured with
such wonderful success in unfolding the me-
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chanism of the heavens; such for instance as
D’Alembert, Clairault, Euler, Lagrange, Laplace.

‘But it is still important to recollect, that the
mental employments of men, while they are occu-
pied in this portion of the task of the formation
of science, are altogether different from that which
takes place in the mind of a discoverer, who, for
the first time, seizes the principle which connects
phenomena before unexplained, and thus adds
another original truth to our knowledge of the
universe. In explaining, as the great mathema-
ticians just mentioned have done, the phenomena
of the solar system by means of the law of uni-
versal gravitation, the conclusions at which they
arrived were really included in the truth of the
law, whatever skill and sagacity it might require
to develope and extricate them from the general
principle. But when Newton conceived and
established the law itself, he added to our know-
ledge something which was not contained in
any truth previously known, nor deducible from
it by any course of mere reasoning. And the
same distinction, in all other cases, obtains, be-
tween these processes which establish the prin-
ciples, generally few and simple, on which our
sciences rest, and those reasonings and calcula-
tions, founded on the principles thus obtained,
which constitute by far the larger portion of the
common treatises on the most complete of the
sciences now cultivated.
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On the contrary, by assuming perpetually the ex-
isting laws as the basis of their reasoning, with-
out question or doubt, and by employing such
language that these laws can be expressed in the
simplest and briefest form, they are led to think
and believe as if these laws were necessarily and
inevitably what they are. Some mathematicians
indeed have maintained that the highest laws of
nature with which we are acquainted, the laws
of motion and the law of universal gravitation, are
not only necessarily true, but are even self-
evident and certain a priori, like the truths of
geometry. And though the mathematical culti-
vator of the science of mechanics may not adopt
this as his speculative opinion, he may still be so
far influenced by the tendency from which it
springs, that he may rest in the mechanical laws
of the universe as ultimate and all-sufficient
principles, without seeing in them any evidence
of their having been selected and ordained, and
thus without ascending from the contemplation
of the world to the thought of an Intelligent
Ruler. He may thus substitute for the Deity
certain axioms and first principles, as the cause
of all. And the follower of Newton may run
into the error with which he is sometimes
charged, of thrusting some mechanic cause into
the place of God, if he do not raise his views, as
his master did, to some higher cause, to some
source of all forces, laws, and principles.
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logical ; while, on the other hand, there are
many branches of our knowledge, in which we
possess a large share of original and derivative
convictions and truths, but where it is never-
theless at present quite impossible to erect our
knowledge into a complete system ;—to state our
primary and independent truths, and to show
how on these all the rest depend by the rules of
art. If the mathematician is repelled from spe-
culations on morals or politics, on the beautiful
or the right, because the reasonings which they
involve have not mathematical precision and
conclusiveness, he will remain destitute of much
of the most valuable knowledge which man can
acquire. And if he attempts to mend the matter
by giving to treatises on morals, or politics, or
criticism, a form and a phraseology borrowed
from the very few tolerably complete physical
sciences which exist, it will be found that he is
compelled to distort and damage the most impor-
tant truths, so as to deprive them of their true
shape and import, in order to force them into
their places in his artificial system.

If therefore, as we have said, the mathematical
philosopher dwells in his own bright and pleasant
land of deductive reasoning, till he turns with
disgust from all the speculations, necessarily less
clear and conclusive, in which his imagination,
his practical faculties, his moral sense, his ca-
pacity of religious hope and belief, are to be
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FINAL CAUSES. 345

be tempted to say, that we infer design and pur-
pose from the works of man in one case, because
we have known these attributes in other cases
produce effects in some measure similar. But to
this we must reply, by asking how we come to
know the existence of human design and purpose
at first, and at all? What we see around us are
certain appearances, things, successions of events;
how come we ever to ascribe to other men the
thought and will of which we are conscious our-
selves! How do we come to believe that there
are other men? How are we led to elevate, in
our conceptions, some of the objects which we
perceive into persons ? Undoubtedly their actions,
their words induce us to do this: we see that
the manifestations which we observe must be
so understood, and no otherwise: we feel that
such actions, such events must be connected by
consciousness and personality ; that the actions
are not the actions of things, but of persons;
not necessary and without significance, like the
falling of a stone, but voluntary and with pur-
pose like what we do ourselves. But this is not
a result of reasoning : we do not infer this from
any similar case which we have known ; since
we are now speaking of the first conception of
a will and purpose different from our own. In
arriving at such knowledge, we are aided only
by our own consciousness of what thought, pur-
pose, will, are : and possessing this regulative
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effects of the law occur ; that thus the knowledge
and the agency of the Divine Being pervade
every portion of the universe, producing  all
action and passion, all permanence and change.
The laws of nature are the laws which he, in his
wisdom, prescribes to his own acts ; his universal
presence is the necessary condition of any course
of events, his universal agency the only origin of
any efficient force.

This view of the relation of the universe to
God has been entertained by many of the most
eminent of those who have combined the consi-
deration of the material world with the contem-
plation of God himself. It may therefore be of
use to illustrate it by a few quotations, and the
more s0, as we find this idea remarkably dwelt
upon in the works of that writer whose religious
views must always have a peculiar interest for
the cultivators of physical science, the great
Newton.

Thus, in the observations on the nature of the
Deity with which he closes the “ Opticks,” he
declares the various portions of the world, organic
and inorganic, “ can be the effect of nothing else
than the wisdom and skill of a powerful ever-
living Agent, who being in all places, is more
able by his will to move the bodies within his
boundless uniform sensorium, and thereby to form
and reform the parts of the universe, than we are
by our will to move the parts of our own bodies.”
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