Or: Why lines need to cross.



From a 1d disk into a 1d disk

Put a colored string into a background of the same color code:

Fun observation. At least one point is - i.e. of the same color as its
background




The intermediate value theorem

If £: [a, b] = [f(a), f(b)]., and c € [f(a), F(b)], then there is at least one
x € [f(a), f(b)] such that f(x) = ¢
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Wait: This c is a fixed point , namely of f(x) — x+ ¢



Sperner’s lemma

Crossing only red-green edges, you always get stuck in a tricolored triangle

The rule to create these: The outside triangle has three colors, the edges on the
boundary the colors of the outside points — the middle is arbitrary.

A [ fixed point|, namely of f(x) — x



Enter, the theorem!

Any continuous function f sending a compact convex set onto itself contains at
least one fixed point .

Compact convex sets:
» An interval

A disk

A triangle

A ball

A filled cube

vVvyvVvyYyswyw



From a 2d disk into a 2d disk

Brouwer's fixed point on a map: the “You are here" marker

e = iehle A y
NG, r e
D I
%o | ) - 2
| i 4 G
X YouAreHere X | & .
: ﬁ% /.,. E 3o ke
/%ﬁ\' Helgeon EF guen Lakey—.,
- b v ¥ Fairfax Park -4
\ Reston
Dulles ; sl (267 o DS TG R
=" P : : i
Frying Pan 'e:?' fhes”
Farm Park S
® : g

—A NS
@
=]
o

&
3
&
o
i
8
5
@

Why? Well, a map . a disk mapped into a disk, its -



| hope that was of some help.



