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up alone and allowed unlimited time, might reason out

for himself all the truths of mathematics, by proceeding
from those simple notions of space and number of which

he cannot divest himself without ceasing to think. But

he could never tell, by any effort of reasoning, what

would become of a lump of sugar if immersed in water,

or what impression would be produced on his eye by

mixing the colors yellow and blue.

(67.) We have thus pointed out to us, as the great, and

indeed only ultimate source of our knowledge of nature

and its laws, EXPERIENCE; by which we mean, not the

experience of one man only, or of one generation, but the

accumulated experience of all mankind, in all ages, regis
tered in books or recorded by tradition. But experience

may be acquired in two ways: either, first, by noticing
facts as they occur, without any attempt to influence the

frequency of their occurrence, or to vary the circum

stances under which they occur; this is OBSERVATION:

osecondly, bv puttina in action causes and agentsr, 0
over which we have control, and purposely varying theit

combinations, and noticing what effects take place; this

is EXPERIMENT. To these two sources we must look as

the fountains of all natural science. It is not intended,

however, by thus distinguishing observation from ex

periment, to place them in any kind of contrast. Es

sentially they are much alike,, and differ rather in

degree than in kind; so that, perhaps, the terms passive
and active observation might better express their dis

tinction; but it is, nevertheless, highly important to

mark the different states of mind in inquiries carried on

by their respective aids, as well as their different effects

in promoting the progress of science. In the former,

we sit still and listen to a tale, told us, perhaps obscure

ly, piecemeal, and at long intervals of time, with our

attention more or less awake. It is only by after-rumi

nation that we gather its full import; and often, when

the opportunity is gone by, we have to regret that our

attention was not more particularly directed to some

point which, at the time, appeared of little moment, but

of which we at length appreciate the importance. In
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