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It is only in some special cases that there can be more than
a momentary doubt to which category a given inference
belongs. One exception is where we observe, not facts similar
under similar circumstances, but facts different under
different circumstances—the difference of the former having,
however, a definite relation to the difference of the
latter. Such inferences, which are really inductions, sometimes
present nevertheless some indubitable resemblances
to hypotheses.

Knowing that water expands by heat, we make a number
of observations of the volume of a constant mass of water
at different temperatures. The scrutiny of a few of these
suggests a form of algebraical formula which will approximately
express the relation of the volume to the temperature.
It may be, for instance, that v being the relative
volume, and t the temperature, a few observations examined
indicate a relation of the form—



v = 1 + at + bt^2 + ct^3.




Upon examining observations at other temperatures taken
at random, this idea is confirmed; and we draw the inductive
conclusion that all observations within the limits of
temperature from which we have drawn our observations
could equally be so satisfied. Having once ascertained that
such a formula is possible, it is a mere affair of arithmetic
to find the values of a, b, and c, which will make the formula
satisfy the observations best. This is what physicists call
an empirical formula, because it rests upon mere induction,
and is not explained by any hypothesis.

Such formulæ, though very useful as means of describing
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