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last time we saw too constructionsof
conformal structures on the z sphere and

the eowaturation of familiesofconformal
structures comingfrompolyhedra
Question Is there a coherentwayof understandingall Riemannsurfaces

perhaps

Answer yes in footpure than one In this
course we will describe one aude approach
to tacklingthis problem
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Define an equivalencerelation aww ly
Cz w n UN iff for some toe G w Ctu.tv

note to a 03

Rewards thatthereequivalence alooaea are orbits

of a group action where e Eos is given thegroup
structurecoming frommultiplication

bydefinitionWritethe equivalenceclassofGuy as aw3
awnotathd
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Q 5 If we pull back the atlas on 5

to clip we got U Et i w wt03

Ur ft W 2 to

q u 4 ft w E
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Thisgives ap a Reimann surface structure
Could add additionalcharts g ft w3 TITTY ed

definedwhere cetdw to det Ibd to

Thisconstruction ofdip f 5 suggestssymmetries
ofQP withdetto

Ift Ibd is any 2 2 complexmatrixytten
themap E E4 E preserves the previous

Atlas In termsof the abort 4 alone

webane aim E Ask E EEE
9 o Ao 9 G E d To gives us a linear

functional transformation



Group action which gives a non Htanadorff

manifold as a quotient
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gentrify
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a manifold
In the quotient apace p and q donut

have deajoint alda

To see what the quotient looks like
it isuseful to extendthe group action to
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Theorem Iet Dbe a domain in Qa and let
T be a diocrete groupof Atilius transformations
with the property that
a glD D for everyginor
e if gef and g t I then thefriedpoints
of a lie outside ofD



G for each compactset KofD the

set get gudn k to is finite
DIG

Then the quotient space is Hausdorff
and inherits a natural holomorphic
altar

Proof Tet q D Dlp be the ump

talking each z e D to ita f orbit

Give DK the quotient topology
A set is open in Dfi if its niverse

rivage is open in D Phase q is

open continuous and surjective
Now we want to show that DK is

Hausdorff
Select w and we in D which correspond
to distinct points in Dls



Jet Au and B be closed ballsofradiusinD
4u around w and W where she chosen
awall enough that Aa Buc D

Iet k A oTT For some u we want Au Ba

to be disjointbut we also want all oftheir
images under f to be disjoint
Suppose that for all u this is not the ease
thus there are une Au bueBa with

Juan bn In particular
guck n k guAnnBu to

Byhypotheses 3 we lure that Egg is finite
So for an infinite setof indices we leave
gu g for some fixedgel



Suice ace Au we leave him an Wi

Since gdauleBu we leave him giant wz
Nowconsider indicia with gig and this
greed anew glad w no gcwD Wa

contrary to our hypothesis

To construct the atlas for each Due
twice

pick a compact red K of Z For onlyfinitely
many g does gud n k 4 we can find a

awaller K which is desigoritt from its
int

uriagose Themap q K Doris injective
D

µ It ke int K and qz qlkz
qz is abomeomorplusincutto an offer

I suliet a of DH
DIP and we methia weep to

define an inverse chart
from qi Uz Kz

Overlap functions are restrictions ofweeps gDoD



and are those holomorphic
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