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Given f, we will use Ramsey’s Theorem 3 times.
Why 37 We will discuss that later.
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Define COL;: Z — [4] via

0if f(x,x)=0
R
R if f(x,x) ¢ {0,1,2}

Let H; be the infinite homog set.

If COL1(H;1) = 0 then (Vx € Hq)[f(x,x) =0].

If COLl(Hl) =1 then (VX S Hl)[f(X,X) = 1]

If COL1(H1) = 2 then (Vx € H1)[f(x,x) =2].

If COL1(H1) = R then (¥Vx € H1)[f(x,x) ¢ {0,1,2}].

Not done- that's just f(x, x).

Will now look at f restricted to (x,y) € Hy x Hy with x < y.
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f Restricted to H3 X Hs is Not Onto

All pairs are from Hz x Hjs.

f(x,x) is always 0, always 1, always 2, or always ¢ {0, 1,2}.
f(x,y) with x < y is always 0, always 1, always 2, or always

¢ {0,1,2}.

f(x,y) with x > y is always 0, always 1, always 2, or always

¢ {0,1,2}.

if color O then 0 not in the image, so NOT onto.

if color 1 then 1 not in the image, so NOT onto.

if color 2 then 2 not in the image, so NOT onto.

if color R then image does not have {0,1,2} in it, so NOT onto.
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f Why [4]?

Why four colors?

f can have three kinds of input:

(x,y) where x = y. Color of H; controls this.
(x,y) where x < y. Color of Hy controls this.
(x,y) where x > y. Color of H3 controls this.

4 is 1 more than the number possible types of inputs.

So some color is not used.



Examples

Example



Examples

Example

Hy is colored 0. So f(x, x) is always 0. (x,y) where x = y.



Examples

Example
Hy is colored 0. So f(x, x) is always 0. (x,y) where x = y.
H, is colored 1. So f(x, y) with x < y is always 1.



Examples

Example

Hy is colored 0. So f(x, x) is always 0. (x,y) where x = y.
H, is colored 1. So f(x, y) with x < y is always 1.

Hs is colored R. So f(x,y) with x > y is never in {0,1,2}



Examples

Example

Hy is colored 0. So f(x, x) is always 0. (x,y) where x = y.
H, is colored 1. So f(x, y) with x < y is always 1.

Hs is colored R. So f(x,y) with x > y is never in {0,1,2}

If fis restricted to D x D then 2 is not hit. So not onto.



Examples

Example

Hy is colored 0. So f(x, x) is always 0. (x,y) where x = y.
H, is colored 1. So f(x, y) with x < y is always 1.

Hs is colored R. So f(x,y) with x > y is never in {0,1,2}

If fis restricted to D x D then 2 is not hit. So not onto.

Other cases are similar.



Examples

Example

Hy is colored 0. So f(x, x) is always 0. (x,y) where x = y.
H, is colored 1. So f(x, y) with x < y is always 1.

Hs is colored R. So f(x,y) with x > y is never in {0,1,2}

If fis restricted to D x D then 2 is not hit. So not onto.

Other cases are similar.

Why 47 We will discuss this more after we do the Thin Set
Theorem for f(x,y, z).

(We will do this after the midterm.)



