



































































































































Comment In thefollowing proof we use the
existenceof triangulation of surfacesThese de exist but we are not proving that
they exit






































































































































Reimann Hurwitz Theorem ft F R S

be a non constant holomorphicmap
between compact Riemannsurfaces Then

c HR d Ks Veep t
PER
Vfcp I
Signisdetermined

Proof There are onlyfinitelymanypoints
per with Vfcp l

Construct a triangulation of s where the
set of vertices q que contains the

indent

imagesof pi pj Awayfrom the inverse
imagesof the q's the map is a coveringmap
of degreed so each openedge lefts to d

openedges in R






































































































































EE Cannaethe local
modelof themap
trabow that

R Epi Ps3 weaan extend the

If tqqE.fmhtoo

Co.D S Ea 9xB

If freight otter
figure0444 0

Eachtriangledouristaoisibffttod topological
trianglesupstairs since triangles are simply
connected

EE

EEL






































































































































The Eilercharacteristic can be calculated
as the alternating sum of eofsimplexes
in a triangulation

s VCs e t fG

XLR v R eCRI t f R
thou e R d EG and ffs d ffR

HR dXD v R d v s

f g d

Nowrecall that Even D

p ftp.q

so HR DND IG ft'd TpY






































































































































Is a

T.at E FitTp Fy T

q oh En
Tae T M

hate that pointe
p

l hip

pwttrvfcp.FIwake 2 I Veep
no contribution per

Wahesnoerpliatconnectionwith the triangulation

Cor If f p sighed and nonaouoluntlten

gcsEgCR

reffing QE.EE x t

g og lg 2g 3

Prof It is sometimesuseful to rewrite






































































































































the Riemann Hurwitz equation in terms

of the germs

I g Ez f IzH z zgag d G2gGD Z VIP l

5 E t
zg z d 2GG 2 EH l

ta 0

If 5 5 then the assertion is true

If St 5 then 2gG 220 so

2g R 2 z dGGG 2 Z 2GB z

gud e gG

t
We introducedhyper elliptic surfaces
are non compact surfaces in Rc E

We have seen how useful it is to
deal with compactsurfaces
Aero focus on Qos Reimann Hurwitz






































































































































I will now show that for each 12

there is a compact Riemannsurface I

see that Ria conformallyequivalent
to FL one or two points

We start by completing E
We completed Q tu Clos

Consider ol Ex E c Q axes

ftp.t be the closureof R in Closxas

R Cz w w Pat Recall that as

2 A PED as Ipay d WI a w cs

It follows that Rt consistsof Ru Card

Now we choose local coordinates near card
Let 4th w Ee tr if 2 was

Ks Iw if E o
as if w o

Cos as if E w O



C f
since we are studying the local structure

of Rt near cos a it is equivalent to study
the pullback 4 E in terms of thecoordinates z w

flies set is determinedby theequation
w PG

T PED
or Wi p j

hour

PLZ Ceo tait t AEE with AdtO

P Ceo Iz t u
zd

Iza Adt ad it t CeoZd

4A z zE Zdget withgeoto

It follows that 2 y extends to



Zuhat
a holomorphicfunction taking otero
and the valence Vuco D

Intherenewcoords Rt becomes

Rt Cz w wt had near as

Now we could work the

new words Gyw and notkeep
trade oftenexplicit changeof variableGord change is holomorphicisomorphism

In fact we will change variables
one more turn to wake the equation
simpler Recall that locally a

alwlomorphic function h withhooseoloolre
like tat u valenceafuato

Now we can introduce a new valuable

E 0 Is fZi Q Zi fi
GET ZE µ
clotted cap O

1 c z

Zz Z z

z zd



Iwthesecoords R looks like WEE

µIoffed
E looks like WE 2E3 hcoli.at zE


