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Lecture2
Euler'sequations

ut u.ru p0inpd.Reealleerekcityregeteadfp.u o

Yn additional auxilia functions
a streamfunction P D conformal

b relecitypotentialof R2 po setting

RestricttoadomainRHC andtry toundestaned

will change because boundaryconditions
are needed1

Dependingontheproblem we
base thefollowing typesofbddeonds

yay
impermeable

bddeonds

freesurfacebddeonds they are
thehardest

Typesofflawsthat
leadto water wares are inviscid

incompressible
irretationalflows

find a a neo no flow condition
and stales that

bdd and.sn no fluidgoes through
the bdd

Obs an inviscidfluid canslide Ydowareatangential
component ofthe velocity
rectorfried

Obs For Maries Stakes
we
ondR.F.niscaeesfluidtheeeiitstieksatothebaeen.d.ary

Oboe Ifthe boundary ismetfixed and snores with
selecityllithenthesebddconds

Euler an an
H Sidley

Obsitlsegeontainsecond orderspatialderivativesandthereforetheyrequireadditionalbddconds



r CIR I BuP fo w S2 x R 112 velocityrectorfield
P S2 X IR IR pressure

Ut tu rRee t Dp 0 in 52

info in SL

U m a on DR
uEeA do s HE a gisondisgaeafree initial

It

as one can aes.ee
7fgmtionsintaudHate p It a is notunique

G stillget a solution

b Onthe freesurface bold Def
Afreesurface is a

bold whose

location is not known apriori this is verydifficulttodealwith

Manyfreesurfaceproblems
arise in fluid dynamics

Stefanproblem melting ice pollen
Hell Showproblemfor flow in a poms

medium

we will dealwith freesurface that comes
where the water meetsthe air water wares

Yn waterwares there are a freesurface bold ends

kinematicboundaryconditions freesurface moses with
thefluid

dynamic boundary
conditions balanceofforces aecros the

interface



Weworkin 2b The2b waterwaseproblemsaredifferentthan3Dwaterwares
in manywaysand

hereis ashort list

setting isdifferent
mathematicalanalysis ice tools are

verydifferent
Commonfeaturethatthe 2b and3D

water wares share isthe

large setofproblem onemight
wantto investigate

Setting inviscid incompressibleflew
lrecastofincompressibleEgfr

opacity andIn surface
tension

finite bottom
2b y h lisa

freebarndaryn air
pug

YM VV out

MM x water

Comments
Ct domainofthe water
u describes the relocityof

thefluid in this region

P 6 is theinterface
impose the corresponding

bdbd condition

oa kinematic bddends particles on Plt
areStayinontht

Bt It u 17 isalwaystangent to titty



dynamicalbddeonds

xp Po THI

water airpressure
pressure risthe.geufacefeeeesion.eoeeff.at

HI isthemeancurvature on PCH
No.wwewauttogetowalinwansandhereismhereaeneedto
takeadvantage andusetheirrotationality cweo.mherew.ru

w vorticity _cudu Mxw

Mw in 2b differenteralutiones
wtf A O forwin 3D

Now introduce the velecihgpeteutual.fi
slR

At14 andusingallgiseninformation

wehaseffi.ec okLDxu oI SDo
ooooVelewtypekutv'alwollhelpsto

i inett

reducethe tothebdd Chencereducethespacedimensions

a Since all hypothesisareinvariautwithrespectfe
rotation iisionethardtoseethat

on the bottomFM monormalumitsectatort

Note Katarina pay
implies renaming



Nowwe can restrictourselves to Ptt andhencegetting
closer to thewater wax egs

Thegaal is ta
aroidtracking the entirefluidbody and

justfocuson Mts
E one variable is the interface

Nti x

thesecondvariable is41pct

knowingthesolutionto
this systemCassuming fan thatwe

honeone shouldallowyou to compute u
atanygrim tenet

Our variables are

ooy outits iy represent
thehight

nut oll r Lt
lq.it evolution derailedby them

there
abigrole is plowed by

the Hd
Rimeunebe
dynamicread 4 OH

pegp
O

ginyouthis
initialdata lithis info is

notenough Smed
the GIN of 01 Iput



vDitewmenoperator pseudodifferent
operatoroforderis

At Y o

Httgg r kN t be true f ftp.RYTG
tEoGlq

TatTpqpCpo.n

at IRR12

Lftp
ehakharoramueaei

onFHol

Meat we willgooner
thederivationof Ehakharov

formulation

and more further to our final setting


