
Putnam Problems — Prof. Madras

October 28, 2024

We shall work on the following from the “Easy Putnam Problems” file.
The first two are remaining from last week’s list. The last problem on this list
is worth considering because it can be approached a bit more systematically:
try some special cases and see what you can learn about f .

1988–B1. A composite (positive integer) is a product ab with a and b not
necessarily distinct integers in {2, 3, 4, . . .}. Show that every composite is
expressible as xy + xz + yz + 1, with x, y, and z positive integers.

2009–A1. Let f be a real-valued function on the plane such that for every
square ABCD in the plane, f(A) + f(B) + f(C) + f(D) = 0. Does it follow
that f(P ) = 0 for all points P in the plane?

2008–A1. Let f : R2 → R be a function such that f(x, y)+f(y, z)+f(z, x) =
0 for all real numbers x, y, and z. Prove that there exists a function g : R→ R
such that f(x, y) = g(x)− g(y) for all real numbers x and y.
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