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Ramsey Theory implies Bolzano Weierstrass

Exposition by William Gasarch-U of MD
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Bolzano-Weierstrass Theorem: Ramsey Part

BW Thm Let X = {x1,x2,...} is a set of distinct reals in [0, 1].

Then X has a limit point.

Let COL: (5) — [2] be defined by
Below we assume i < j.

COL(i,j) = {1 X<

2 xi> X
There exists a homog set i1 < ip < -+ -.
1) If the homog set is colored 1 then then x; < x;, < ---.
2) If the homog set is colored 2 then then x; > x;, > - -
We assume (1). The case of (2) is similar.
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The Bolzano-Weierstrass Theorem: Reals Part

Lemma Every increasing bounded set of reals has a limit point.

| won't prove this; however, it follows from the definition of reals
which is itself somewhat complicated.

If you put together the Ramsey Part and the Reals Part you get
BW which | restate:

BW Let X = {x1,x2,...} is a set of distinct reals in [0,1]. Then X
has a limit point.
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