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Kant’s philosophy of mathematics Mathematics is both synthetic and a pri-
ori. This is possible because the subject matter of mathematics, including
physical space, is in part constituted by rules of operation of the human
mind.

1. Kant’s reply to Hume

17th and 18th century debate over how to justify belief in the external world:

Descartes: we can be certain about how things seem to us from the inside; but
how to build up to the external world?

Hume: we can’t. (i) Knowledge of the external world requires knowledge of
causation. (ii) Causal statements are synthetic, and so can be known only
a posteriori. (iii) Causal statements can’t be known a posteriori, because
we don’t perceive causation itself and can’t noncircularly argue that the
future will resemble the past.

Kant: we can know facts about causation a priori, even though they’re syn-
thetic, because facts about causation, like all facts about the external
world, are constituted partly by how the world is in itself (the “noumenal
world”), and partly by our minds’ operation; and we can know a priori
the rules by which our mind operates.

2. Kant on how mathematics is a priori

Kant said similar things about mathematics. E.g., we know a priori that the
laws of Euclidean geometry are true of physical space, because our experience
of space is partly constituted by our minds.
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3. Kant on why mathematics is synthetic

For Kant, a proposition is analytic if “its predicate is contained in its subject”.

This conception of analyticity has been criticized. It’s metaphorical, and also
presupposes an outdated logic. Let’s cut Kant some slack, and treat his view as
being:

a statement is analytic if you can turn it into a logical truth by substituting
analyses of concepts

where by “logical truth” we mean logical truth in the modern sense.

Conceptual analysis alone does not determine that 7+ 5 = 12, or that
between any two points a straight line can be drawn, or that a straight
line is the shortest distance between two points. (Shapiro, p. 78)

Why not? One possible reason: statements that assert or presuppose the
existence of particular objects are never analytic, e.g.:

There exist in�nitely many prime numbers

Joining any two points there exists a straight line

7+ 5= 12

(I’m not sure I really understand Kant’s reasons.)

Note: suppose we take ‘7+5= 12’ to not really involve the name use of number
words, but instead mean merely that

If there exist seven F s and �ve Gs and no F is a G, then there exist twelve
things that are either F or G

This is a logical truth. To see this, take the simpler case, the one corresponding
to “1+ 1= 2”:

If there exists one F and one G and no F is a G, then there exist two
things that are either F or G

This can be translated into predicate logic this way:

(∃xF x∧∃xGx∧∼∃x(F x∧Gx))→∃x∃y(x 6= y∧ (F x∨Gx)∧ (F y∨Gy))
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Similar remarks apply to (some) more complicated cases, since there is a general
method for symbolizing statements of the form “there are (at least) n H s” in
predicate logic:

∃x1 . . .∃xn(H x1 ∧ . . .∧H xn ∧ x1 6= x2 ∧ x1 6= x3 ∧ . . .∧ x2 6= x3 ∧ . . . )

4. Evaluation of Kant
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