
R(k) ≥ Ω(k2)

Color the edges of K(k−1)2 as follows:
Partition the vertices into k − 1 sets of k − 1 each.
If two vertices are in the same set color then edge RED.
If two vertices are in different sets color then edge BLUE.
Exercise Show there is no homog set of size k.
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R(k) ≥ Ω(k2)

Assume R(k) > n. We show R(k2) > n2.
We assume there is a coloring COL’ of Kn with no k-homog set.
Color the edges of Kn2 as follows:
Partition the vertices into n sets of n each.
For each set use the coloring without a k-homog set.
For colorings between sets view each set as a vertex, so have n
such vertices.
Color all edges between set i and set j with the color of (i , j) in
COL’.
Exercise Show there is no homog set of size k2.
Since R(4) > 17 get R(42) > 172, and for m a power of two get
R(4m) > 17m = (4m)log4 17.
R(k) > k log4 17 = k2.043.
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