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Approximate bounday conditions: the smooth case.
Caseof a carner domain: what to do with singulaities.

Numericalexperiments.



What is an approximate boundary condition ?
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Approximate boundary conditions in a smoth domain

We perfam a dilatation of ., in the normal direction:
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(s:1) 7! s= S:t (s;t . Frenetvariables).

Wedene: U, (St) = Uy(st).

We considera xed domain; " appeas now in the equations.
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Approximate coc:QmJ\ conditions in a smoth domain 3
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We obtain the asymptotic expansionof u” ; by truncature of the serieswe deduce
the approximate bounday conditions.



Caseof a corner domain

We perfam a dilatation of ., in the
\normal” direction.
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At eachstep, we loosesomeregulaity.

Singulaities appea, dueto the carner.



Caseof a corner domain
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The regulaity of u?. is limited by the rst singula function: s'(r; ) ;
. cut-o function equalto 1 nea the caner;

si(r; )= rr sin ~ , (r; ) : polar coordinatesaroundthe carner.
Forn=1 Uge = @ul(s 1)z HY Lo if ' %
Due to the lossof regulaity, the singulaities cannot

be handledwith the classicaimethad

(exteria-interior successiveesolutions).



Taking the singularities into account 6
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Construction of the pro les

Variational space

Problem
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Construction of the pro les

Over-vaiational expansion
We constructK?;:::;K® (p 9 suchthat there existsv 2 V and

Ki:=v+ K9+  + KP satis es the problem.

Under-vaiational expansion
The Mellin transfam 9( ) of v isde ned for Re > 0.
0( ) hasa meromaphic extension in C ;

If M ! denotesthe inverseMellin transfamation alongthe line Re =

v M r vux Res ( ):

Completeexpansion
There existsa solution K9 to the problemin the in nite domainsuchthat :

Kd= kO 4 + KP) 4 k) 4 + KPHN) 4 0, r— P N




Performance of the condition v + " @v = 0 for a polygonal domain

For the transmissionproblem
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For the impedanceproblem (v + " @v = 0)
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For < min(3;1+ %), U, = Vy andc, = dg.

The pro les satisfy K9 7%= 0O rm>G- 3 ) asrl +1 .

Error estimates
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Numerical aspects
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We compute:
the solution of the transmissionproblem,
the solution of the impedanceproblem.

= 10 and suppfin int .
15 valuesof " and 12 valuesof !

Computationsdonewith the f.e. library M elina [Daniel Martin, IRMAR]

Using
LagrangeQg nite elements,
Geometricre nement nea the carner.
allows
Accuracyof the computation,

Possibleanisotropy in the layer.



Example of a mesh(convex case)
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Example of a mesh(concave case)
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Comparison betweesn the transmission solution and the impedance solution
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Comparison between the transmission solution and the impedance solution 15
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Each\line" coarespmpndsto a valueof ! .



Comparison between the transmission solution and the impedance solution 16
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