



































































































































Perla e group of thirtiesbimoformaturia
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Intercourse of our argument
characterizing Auto we showed
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Howdowe describe geometry
once 2 manifold

PM
TGY ke.us 03

Geometryof a surface is described
once you

know the lengthsof
tangent vectors If you burowthia
you also know the length ofpatta
r aid 5 lengthcoffbalaytuedEeldt






































































































































you know the distance betweenpoints
depies cut length 8 old p rate

wootnigantant invariant of a surface
is the curvature

Example The sphere has positive
curvature Hasthe property that

thecircumference of a

a circle of radar increases wore

slowly than thecorresponding
Euclidean circle Luth

Example Hyperboloid of l sheet lead

negative counture
saddle

Cerainference of a circle of
radium increases were






































































































































quickly than a Euclidean aerial

How do we describe geometry
in a surface

pull back the
metric on the

attended
to

µ Delete this

affair peu vers

Fyfield
pulledbackform interms ofwordfansdxendyas
E d yaD t 2F day dyas t G Cdyat

I Edit Fdy dy tGdp
Quadraticformdeterminesthe bilinear form






































































































































E Caughtaf4,5
Gm gthafayT
f angle between Ty and Ty

Also written in terms of arclengtwds
d 5 Edxh2fdx.de tGdy2

or des EDFzfdx.de tGdyT

Now say that our surface is a

Taifa

T w E t Zeh Iea






































































































































As a Riemann surface we already leave
a notion of the angle between two vectors
we can ask whether the new metric we are

putting on we give the same notion of
angle We say

coordinateabout ore isothermal

if this is the cane Suwaprovedtheexistenceof
Example Polygons

isotturwabclients

E a t Eo To say that two
metrics givethe same notion ofangle
means they one is a ocular multiple of
the other To any Amt the first
fundamentalform is a multipleof the
Euclideanmetric means E G and FO

Def We say that a metric on a Reimann

surface is conformed if it can be

written in charts as d5 4GHzT EE dirdy
ie E G 9 F O






































































































































Compare with flat metric an Q

E G I F O

so charts are iso thermal of
the pulled back metric

expressedby the first fundamentalform
is conformal

Example We constructed charts for 5 ok ok
Tet Yi Yu be the corresponding universe

charts If we calculate the firstfundamental
forum for 4 wegett Canaltenalai
E G 4

I t th'T E o

di ftp.uylqzte.FIihieegds

ffTzpydt






































































































































Proposition tetabeapoabf latrinesform CQ and Q

formagivethe same notion ofangle if and
only if one is a ocular multipleof the other

Prof IT f
F Q and Q Q d5 dx'tdye

Q dy'td42

EuFH

PE

If F preservesanglesthen theaetriaiglea
are similar so fast x 14 least 1 Iwl

f Q X Q






































































































































Can read thisdifferently pulling
bademetteria

versus pullingback
complexaltudieren

Thegeometryof Rs determines a metric on

or P
luetic plusorientation determines a complex
structure on the tangentspaces
touch a structure is called an almost

complex structure We have built a

Riemannsurface structure which is
compatible with this almost complex
structure































































Picture credit W.Thurston Three dimensional

geometry and topology

Remark Circumferenceof a circle

growsexponentially with
the

radius











































































































































































































