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du + [divx (u X u) + vxn} dt = pAu dt + dw

or

Oru(w) + divy (u(w) X u(w)) + VN = pAu(w) + 0rw(w)

u(0, -, w) = ug(w)

weO=0(0,8,u)
B family of Borel sets, u regular probability measure
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Let X, Y be two separable Banach spaces and N a multivalued
mapping of X into closed non-void subsets of Y with closed graph.
Then A admits a section that is universally Radon measurable,
meaning there exists a mapping

o X—=>Y

such that o(x) € A(x) for any x € X, and o is measurable for any
Radon measure defined on the family of Borel sets in X.
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do + divy(ou) dt =0

d(ou) + (divx(gu ® u) + pr(g)> dt = divx(S(Vu))dt + odw

2
S(Vxu) = (qu + Viu— 3divxu}1> + ndiv,ul

p(o) = ao”, a>0,ay >3/2



Q C R® a regular bounded domain

ulspo =0

Q(Oa -,(.d) — Qo(W), (QU)(O, '7w) — (Qu)o(UJ)
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/T/ Q+b( )>3t90+ <9+b(9)>u'vxtp) dx dt
/ / d1v sdedt /(90+b(90)><p(0,-)dx

for any test function ¢ € C°([0, T) x Q), and any b € C[0, >0)

-
/ / ou—w)-Orp+ou®u: Vg + p(g)divxgz)) dx dt

/ / S(Vxt) : Vi(x)+0u- Vi (w- )) dx dt—/Q(Qu)0~g0(O,~) dx

for all p € C([0, T) x Q; R?)



_/T/ (%Q|U e P(g)) dx By dt
/ / S(Vxt) : Vst dx 9 dt
<u0) [ @% +Plm)) ax

-
+/ / (S(qu) 1 Viw — ou @ u : V,w — p(p)divew dx ¢ dt
o Ja

// —ou - V|w| dx ¢ dt

for any ¢ € C°[0,T), ¥ > 0
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Suppose

ess sup |[wy(t,-)|lwro@:r3) < ¢, W, — W in Ll(O, T; Wl’l(Q; R3))
te(0,T)

0n(0,-) = 0o in Ll(Q)

0n — 0 in Cyear([0, T]; L7(R)) and in | L2((0, T) x Q) |,

u, — u weakly in L2(0, T; W,"%(Q; R%)),
on(up —wp) = o(u—w) in Cyeax ([0, TJ; [_2’Y/(’Y+1)(Q; ,:\;3))7
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p(0)b(0)— <‘§‘V + /\> b(o)div,u = p(0) b(0)— <gu + >\> b(o)divyu

Supposing, for simplicity, that we can take b(o) = o, we get

at/ olog(o) dx +/ odiv,u dx =0
Q Q

8t/ olog(o) dx +/ odiv,u dx =0
Q Q

whence
olog(o) = olog(o)
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8t(Qnun) + diVx(Qnun X un) + pr(@n) = Au, + Qnatwn

O¢(ou) + divy(ou ® u) + Vip(0) = Au + g0rw

Step 1: Apply A~ ldiv,

A0, divy(onu,) 4 divi A div(0au, @ u,) + p(on)
= diveu, + A_ldivx(g,,atw,,)

A719,div,(ou) + div, A div,(ou @ u) + p(o)
= div,u + A1 div,(00:w)
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Step 2: Multiply by b(0,), b(0)

(p(Qn) - diVXU,,) b(Qn)
= —b(0,) A0, div,(0nun) — b(0n)divi A~ div,(0pu, @ u,)
—I—b(g,,)A_ldiVx(Q,,@tw,,)

(@ - div.u) B
= —b(0)A10,div,(ou) — b(0)div, A~ div,(ou @ u)
+b(0) A tdiv, (00:w)
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Step 3: Replace terms by their equivalents modulo compact
perturbation

(p(en) — diveun) b(on)

u”b(gl") . vaildiVX(Qnun) — (Qnun X Un) . VXAileb(Qn)

+b(0n)div, A~ div,(0,up @ Wp) — b(on)u, - VA div,(0,w,)

(m — dimm)@

=|ub(o) - VA div,(ou) — (ou @ u) : V,A™V,b(0)

+b(0)divy A~ divy(ou @ w) — b(o)u - VA~ div,(ow)



’R,'_J' = ax,.A_lan

v, — v weakly in LP

w, — w weakly in L9
1 1 1

S = el
p q r

Then

VIR j[w)] — w/R; j[vi] = VIR j[w/] — w'R; j[v/] weakly in L

(summation convention)



¢ € WH(RY), V e LP(RY; RY)
1

1 1
l1<r<N,1<p<oo, —+—-<1+—
rop N

Then

IRij[oVi] — oRij[Villwe.s < cllollpar IVIlps i=1,...,N

(summation convention)
for certain § >0, s > 1
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