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Abstract:

For n ∈ ℕ, let [n] denote the integer set {0, 1, . . . , n − 1}. For any subset V ⊂ ℤ2, let

Hom(V ) = {cV + b : c ∈ ℕ,b ∈ ℤ2}. For k ∈ ℕ, let Rk(V ) denote the least integer N0

such that for any N ≥ N0 and for any k-coloring of [N ]2, there is a monochromatic subset

U ∈ Hom(V ).

The argument of Gallai ensures that Rk(V ) is finite whenever V is. We investigate bounds

on Rk(V ) when V is a three or four-point configuration in general position. In particular,

we prove that R2(S) ≤ VW (8), where VW is the classical van der Waerden number for

arithmetic progressions and S is a square S = {(0, 0), (0, 1), (1, 0), (1, 1)}.
We will also visit new results including a computer-proven bound which is far, far smaller

than the analytic bound achieved in the paper.


