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Brinkman-Oseen transmission problem



QB:Rn\ﬁo, n=2,3
wC 2B, SCow

Aup — Njup — Vrp =0, V-up =0 in Qp,
Aug—aup—Vrg=0, V-ug=0 in Qp\S5,
up —up =g on 90920,
0y (up,mg) —cody(up, 7o) +hug =f on 09,
[up]ly — [ug]- =g on S,

(80 (up, 75)] 4 —[05 (up, 75)]—+hlugly =T on S.

where

85(u, ) = [Vu+ (V) ]y — v — gulu



® c Whi(6Qn; R™), ¥ € LI(82p; R™),
®ecli(S;R™), ®=0=gon odw\S

up =Ws &+ V5w
o =PS ®+ Q3 ¥
up=W§ &+ VE ¥+ Wrg+ V6

mp =P, ®+Q3, ¥+ PE+ Q0
Integral equation

7(®,¥,0) = (g f,f)



g <2 or 8 € C1

1) 7 is a Fredholm operator on W14(8Q,; R™) x
L1(020; R™) x L4(S; R™) - easy.
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2) uniqueness of the transmission problem -
difficult

3) solvability of 7(®,¥,0) = (g,f,f) - very
difficult



Theorem. Let ¢ < 2 or 99y € CL. Suppose
that €2 is unbounded.

o If (up,mp,up, ) is an Li-solution of the
Brinkman-Oseen transmission problem then

up(z) — o, mo(x) — To as |x| — .

o If uo € R™, 7o € R, g € WH1(8Qp; R™),
f ¢ LY(0Qp; R™), § € Whi(ow; R™), f €
Li(0w,R™), and |g| + |f| = 0 outside S,
then there exists a unique L9-solution of
the Brinkman-Oseen transmission problem
such that up(z) — uso, mo(x) — 7 as



Theorem. Let ¢ < 2 or 8y € CL. Suppose
that Qg is unbounded. If (ug, 7, upn, 7o) IS an
Li-solution of the Brinkman-Oseen transmis-
sion problem then ug(xz) — us, mp(r) — 7o
as |z| — oo. Suppose that use € R™, 7o € RY,
g € Whi(6Qp; R™), f € LI(020; R™), § €
wha(ow; R™), f € LY(0w, R™), and |g|+ || =0
outside S.

o If m = 3 then there exists a unique L9%-
solution of the Brinkman-Oseen transmis-
sion problem such that up(z) — ueo, mo(x) —
Too aS |x| — oo.

e If m = 2 then there exists an L%-solution of
the Brinkman-Oseen transmission problem
such that up(z) — uw, mo(x) — 7Too as
|x| — oo if and only if

QB /~ w —_
‘N do -n*~ do = 0.
fre, B T g8

T his solution is unique.



