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Riemann Mapping Theorem: If () is a sim-
ply connected, proper subdomain of the plane,
then there is a conformal map f : 2 — D.

I recently came across “Numerical conformal map-
ping using cross ratios and Delaunay triangula-

tion” by Driscoll and Vavasis (1998). Thinking
about this paper led to:

e 3-D hyperbolic geometry gives way to visualize
and compute conformal maps.

e Computational geometry gives time bounds for
doing these computations.



Theorem: If 0f) is an n-gon we can compute a
(1 4+ €)-quasiconformal map between €2 and I in
time O(n log? % log log %)

Theorem: Suppose 0f) is an n-gon. We can
construct points w = {wy,...,wp} C T so that:

1. requires at most C'(€)n steps.

2.dgo(w,z) < e

z = f~1(v) are conformal prevertices.
doco(w,z) = inf{log K : 3h € QCy, h(w) = z}.
QCyk = K-quasiconformal maps.

Ce) =C+ C’logQ%loglog%



A mapping is K-quasiconformal if either:
Analytic definition: |fz| < K+1|f?«’|
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fo=3lfa = ify), fz = 3(fu +ify).

Metric definition: For every x € (), ¢ > 0 and
small enough r > 0, there is s > 0 so that

D(f(z),s) C f(D(z,7)) C D(f(z), s(K+e)).
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e The map is determined (up to Mobius maps) by

Mf — fZ/fZ)
For p with [|u|lcc < 1, thereis a f with pup = p.

e 1, =0 1iff f is conformal.
o K-(QC maps form a compact family.

e f is a quasi-isometry if

plw.y) — B < p(f(@), fy) < Aplx,y) + B.

Theorem: f : T — T has a QC-extension to
interior iff it has Ql-extension (hyperbolic metric).



Proof of theorem is1 three ste s
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