
 
Lecture4

Holomorphic coordinates

firsttime using inthiscoordinates busianicov in 1960
independenlydNu byachenko Zakharovand rufnetsov
they are the first to compute the z d water wares in conf
coordinates buttheir eggleecedifferent

a Mu wrote the ez like a second order evolution
in time

b DIK theez are similar butdifferent
sincetheirgoalis different

The choiceof coordinates restricts us to 2b
9 3D Hln has an adaptation ofwhat confamaleoadiuate
can be envisioned via Cliffordalgebras
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Historically theconformalcoordinate diagonalize GF
are weyearsold and they were met
tostudyspecial Sdsto water waves legtraveling wares
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HEA k a ftp.rftf 9 d d H Ee'sga isgngeisa
where f R Q

Thefollowingwayofwriting theeg is joint wack with
JohnHunter DanielTakeru Ifrim
P ILI IH 7projections onto the boundary values of
Tngfree functions that are hdomaphich in the lowerbeef

plane and satisfy suitable condition on theboundary
F is the conjugationof P

If f holomorphic functions
PE antihdanglic function antiholomorphic

IF F Also PTI It easytocheck
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Tf ft ig is holomorphic inthelowerhalfplane denotedby Ht
Ht hat ip i p co

The boundaryvalueofftig is F t i G ontherealaxesparametrizedheree byThentheimaginary and realparts are connected viathetetransform

F HG and implicitlyusingte I HF tG

PropertyofHeberttransf HE ab tea H b ate b t btea
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Herewe also have a Hb of be H Zab
So Ha bfapplyHtoT taby Zab 2aHa which isthefamily
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a yp the Cauchy Riemann's equations
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where j xayp xpya
rhleasseeme.cweimpc.se it Katya
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Which meals Fappradues the identitymap at infinity
Ttd set R 4 4 of Re
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nelcuity potentialwhich weknow it harmonic
X la p i t is also harmonic

Then velocity compomat cure Lola dy ice tuns
ofthis conformal relocity potential t
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Boundaryvalues
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AgYj If I Xy boundary Ntsof
Since CA a ti ly p holomorphic map in bearerbefplane
and decayt te infinity
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Hence on the boundary the real and imaginary parts are

y H K aconnected via
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TV kit tea o t boundary valueeeofthe conformal
this is a notation velocity potential
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since He is harmonic
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kinematic BC
A normal tothe boundary P is f Ya X a

The kinematic bald ends stales
thenormalcomponent ofthevelocity atthe boundary

normal componentof the fluid velocity
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I need an additional egfa Xt ye and fathis weneed
to use any additional infoweG a tip here

ECc t.la p7tiyk B
E Xatiya is mango in the lava halfplane
E is e

week Ttc is is holomorphic and decays1
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Dividethekinematic bold card by j Xt HYE
theteilbattnauf identity
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imbewabeldphame 2 12212
F P I

IEfE 9 IT779gEzddFFdymtizauof

wehae.onedegreeeffuedan.initkahaoce.la and
benigatd translations line tix a

yya.EE aKhao nun

IN
WttFUtW 0 misfile surface
fQ tfoy iyytpLPQJRJ oa compkgaadg.it
t g

f Izatt Atwal
Spaceanherethisevelationbeppeensisthe space ofbdomaplee

functions cadmiththbiendedealtasiousintheloughelf
plane lie functionsthathaetheintouwensuppatiuto
T.imfimikdepthit oigillhehesdnf.fmE9fpamal.ig9n au tension


