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4 Overview _

e Approximate boundary conditions : the smooth case.
e (Case of a corner domain : what to do with singularities.

e Numerical experiments.



What is an approximate

boundary condition ¢
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Choice of BC(¢)
such that u, — v = O(eP) ?

Int

o) 1 2 3

BC(¢e) ve =10 Ve 4+ ead,v =0 AH + m%v Ve 4+ ead, v =0

c(t) is the curvature on ' on the point of curvilinear abscissa t.



Approximate boundary conditions in a smooth domain

We perform a dilatation of €25, in the normal direction :
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We define 1 01C,(5,t) = ul.(s, t).

- G D@m v (s,t : Frénet variables).

We consider a fixed domain ; € appears now in the equations.
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Approximate boundary conditions in a smooth domain 3

\ alAui, = —fine 0 Qe
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The ansatze u;, = M e'ui ., and U, = M £'U,, lead to the problems
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We obtain the asymptotic expansion of u® ; by truncature of the series we deduce
the approximate boundary conditions.



Case of a corner domain
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We perform a dilatation of €2, in the

“normal’ direction.

Ansatze : u;, = M SRTH
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At each step, we loose some regularity.

Singularities appear, due to the corner.
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Case of a corner domain

aAud, = —fie in Qin,
Forn=0 i, =0 and " ﬁ ﬁ
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The regularity of u’_ is limited by the first singular function : ys'(r,0) ;
e  : cut-off function equal to 1 near the corner ;

o s'(r,0)=rusin(Z0), (r,0): polar coordinates around the corner.

€

Forn=1 ULy = a0yl (5—1) ¢ HY(QL,) if w> 2.

ext Int

Due to the loss of regularity, the singularities cannot
be handled with the classical method

(exterior-interior successive resolutions).



Taking the singularities into account

— e fiflat = ud, = :m_mr_a — XMnmmg? 0) (%),
- q
where 59(r,0) = r= sin (9%0), q > 1.

e 59 solves the homogeneous Dirichlet problem in Q.

\G o Let RY be solution of the homogeneous transmission
\Gext problem in Qj,; and Q. such that 8% ~ s

r——+00

In (x), we replace the singularities

o _ 0 o
Uit = Uflatine T X M cqe = 59( L, 0) becomes ug,, i\ + X Cq o mﬁ ,0)
q q
The part cw_a .+ 1S handled with the “exterior-interior” method.

The final asymptotic expansion is
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First exponents : 1 = ov 1, Mﬂﬁ wﬂnv 2,



Construction of the profiles

Variational space

Problem

14+r’
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when r — 0.

Vo € L?(Q) and te = 0 on Gey

if @ >0, 55 does not belong to U !



Construction of the profiles

Over-variational expansion
We construct &%, ... &P (p > *&) such that there exists v € U and

R := v+ 89 1 ... + gP) satisfies the problem.

Under-variational expansion
The Mellin transform 6(\) of v is defined for Re A > 0.
e ©0(\) has a meromorphic extension « in C ;

o If \SMH denotes the inverse Mellin transformation along the line Re A = ¢,

0 — MY (k) =) Resrr()).

Complete expansion

There exists a solution £9 to the problem in the infinite domain such that :

R =8O o g0 gt g o (PPN,




Performance of the condition v¢ + cad,v® = 0 for a polygonal domain

For the transmission problem

qm
_3 M m.::dm_smﬁ_:ﬁ + X M M OWME.T .@QA v
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For the impedance Qov_mB (V€ 4+ ead,v® = 0)

MU Vi + X MU MU dfe T 39(L, 6)

e For i < min(3,1+ Mﬂj Uflat.int = <m& and c/f = dI.
e The profiles satisfy &% — 39 = GA« max( 5 — ||vv as r — +o0.

Error estimates
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Numerical aspects 10

We compute :
e the solution of the transmission problem,

e the solution of the impedance problem.

o =10 and suppfine CC Qipt.

15 values of £ and 12 values of w

Computations done with the f.e. library MELINA [Daniel Martin, IRMAR]

Using
Lagrange Qg finite elements,
Geometric refinement near the corner.
allows
Accuracy of the computation,

Possible anisotropy in the layer.



Example

of a mesh (convex case)
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Example

of a mesh (concave case)
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Mesh for w =
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Comparison between the transmission solution and the impedance solution
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Comparison between the transmission solution and the impedance solution
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