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PrOOF. It suffices to show that no set of size m = 1 + r can be shattered by sets of .
the form {x : g(x) > 0}. Fix m arbitrary points xi, ..., x,,, and define the linear & D G
mapping L : G — R™ as

L(g) =(g(x1), ..., g0xm)).

Then the image of G, L(G), is a linear subspace of R™ of dimension not ex-
ceeding the dimension of G, that is, m — 1. Then there exists a nonzero vector
Y =1, ..., ¥m) € R™, that is orthogonal to L(G), that is, for everyg e g

ylg(xl) +...0+ Vmg(xm) =0.

We can assume that at least one of the y;’s is negative. Rearrange this equality so
that terms with nonnegative y; stay on the left-hand side:

Z vig(x;) = Z —vi8(x).

iy >0 Iy <0

Now, suppose that there exists a g € G such that the set {x : g(x) > 0} picks
exactly the x;’s on the left-hand side. Then all terms on the left-hand side are
nonnegative, while the terms on the right-hand side must be negative, which is a
contradiction, so xi, ..., x,, cannot be shattered, and the proof is completed. O
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