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ka Resultisalwagsi curl curl problem cf also 120ha
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2 0 42
112 to see E conductivity reg
Int z se Eez t Ee impi time discretization
2 see LW G EWh time harmonic case
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Em The space HCCarl and Holcurl Ch 2

Thedefinitionofcurlculia
Classicaldefinition
If u un uz uz T E Cin Tr J3 then

curl Cu rot u Tx U

aet to II I fear
b Generalizedeweak ldefinition

The vector function w wnewz.wsFEELIN73
is called curl Cu of a vector function
U Curcurug TE Ln r 3 if the following
integral identity holds
w Y DX Sau carl Hyde Hye 8 1

Inns
Notation we curl u C Lner 7

Oo HCcart utunuuugfehhzcrm.rs Curlin EtherP
IaGOTT Il Kuccari H CCarl r

t r Lip rt
is a Hilbert 11allufcari Ucu Heart

UN Huang Ucr on CarlCal Carl cry
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Integration by parts gives mens in thesmooth case

curlin 4 dr free cartel dirt 28in 97
11

closure Luxor Yds
Hu E H Gaol descript r

f of C He cry 3 ciqzp.tt
with the trace operator
f H Karl im8 Hii4div T CH 417

8T U E U xn Ir

Fully man I C Kullu car
Fu cHlead

Ho cart u C HCcart Fiu ux nlp O

Ker curl T ther

Helmholtz decomposition
Fu E LIN F f e ther F y e HCcud

u Tp Curly
provided that I ist Lip and simply connected
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k at.ua Formulhfionoft Problem

t.ee sidertWmodecur carprobem

20 a Find vector function u uneasiest

hguufucuruuhtu.II.in
with given prox sea and f ffnifafs
For simplicity we assume that se is a real faction
Derivation of the Variational formulation
To Holcarl vEV HKarl V x n O out 3

curl f carnal vtxu.vfdxfnf.vdxtrc.TO

fearLcu Carl w t sear dxtfdfiarkalenvds ff.ua

fr Karl la wth 751 curlCallen warn

In Carl Lu fr ds o VvE Vo HoCcaul
O
essential BC Ux n g on 17

natural BC pi n curl Ca xn He n ga on 13
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Therefore we arrive at the following VF
2

120 ve Find VE Vg To Ho curl

In car Ccu curl v t seu if dx Saf uda FuEV

a lax Milgramlstheoremyi ed.mn
Tf fr see r F µ ti se I coast s O e

O L K E piCH Efi and 02 E E NCHEst ft XEN

then there exists a unique solution a Evoof1201 re
tstatasecko

1 In the magnetostatic cace se o with permeability
µ C Cr O E E fret Efi VI X E R
the solution U CTo of 20 up is only unique
up to gradient fields 79 4 C Hour i.e however
that B curl IA curl u curl cut 4 is unique
an order to prove existence I the right hand
side f must be weakly divergence free i e

f Tcf der O to C tier
f E HCdir 11 Tdir f y d IF V Tf EHoccurif
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then the so called conductivity regularization

seq Max se al e E

yields a unique solution uee To that

converges to a c To for a O i e

Ue u in HCcud fore 20
20 ve see C201up Ole

B.MixedformulationseeTatoria
Find ueto Houari and pettier

F carnal cuollvldxtfv.Vpdx ff.irdx Avett
u Fgdx o together

f f Folder Off C then then thus

mixed variational problem has a unique solution
Culp C HolChol x Cr and p O
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1 3 Other Variational Formulations
1 3.1 Mixed Variational Formulations
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1 3.2 Dual Variational Formulations
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