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Oru + divy(u @ u) = divyo? 4 divo™ + g

= &(Vau+ Vi) - pI

o™ = ~AV,d © Vd + A (F(d) - Ad) @ d |, f(d) = 0a(|d] - 1)2




Q:/S2 (s@s—%l) dp(s)

F = 21V,QP + Va0, £(Q)) — ?log(9), Q € RS




Vg = f(0) — U(9)G(O) for any O € RYS3, tr(0) =0

)= int /s p(s) log p(s) ds

A(D) = {p € 1}(5%) | p>0, /S ps) ds =1,

0= . (s®s — %s]l) p(s) ds}
f(0) = o if A(Q) =10

G(0) = G(SOS?) for any S € SO(3)

[m] = = = = Q>



f: Rg’y)go — [—K,00) is convex, lower semi-continuous
)

D[f] = {@ c Rjyfn%o | Xi(0) € (—1 2

= 2),i=1,2
37 3) ? / ) 73}
DI[f] is an open convex subset of ngﬁ,o

f is smooth in D[f]
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e (%Iul2 + e) + div, ((%Iul2 + e)U) + diveq
= divy(ou)

raivs ()70 (a0 - 2|27+ ve | 252 ) ) e

0rs + divy(su) — divy (@V{ﬁ)

(@ |Vu+ V;u\z + (@) =) + @Mﬁﬁ) .
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Dt = 61;(@ +u-

VQ —S(Vxu,Q)

S(9:1,Q) = (6sw) + w(u) (@ + 31)
1

+ (@ 4 11) (e() — w(u)) — 2% (@ + %H) @: Vo)
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e(u) = 2 (Vau+ Vin), w(v) =

(V u—Viu)
& a scalar parameter
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q? = —k(9) V¥

q* = —V,Q: S(V,u,Q)

e = 51VQF + Q) — (U(7) ~ U () 6(@) +9

s =1+log(¥) + U'(9)G(Q)
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ue >0, T; LZ(Q; R3))
f(Q) € L(0, T; L1(Q))

in partiCular

and

Q € L°°((0, T) x Rs?ym,O)’ VXQ c LOO(OJ . LZ(Q; R27))

Y e L°°(07 T: Ll(Q)),

«O>r 4Fr «=H» <= o



log(¥) € L°°(0, T; LY(Q)) N L2(0, T; W3(Q))

Vau € L2((0, T) x Q4 R?), Qe L2(0, T; W22(Q; RS )

L [ag%z)] € L%(0, T; L*(;

R3><3

sym,O))

Vi(1+9) 7" € [2((0, T) x Q; R®) for any o > 0

pe L53((0,T) x Q)

Q>



uo € L2(Q; R?), div,up =0

{ QO € W172(Q; R:;;I?,O)’ }

f(Qo) € L1(Q)

P € L(Q), essi?zfﬁg =9>0
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U € C°0,+00) N C%(0, +o0), U(0) >0, U' <0

— 00

U convex in [0, 00), limsup U"(9)0%/2 < 400
9

p, K, T e C?[0,00),

forall9 >0



periodic box and

The problem possesses at least one weak solution provided € is a

g € L>°(0, T; L3(Q; R?))
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m Explicit presence of the pressure in the energy equation
m Highly non-linear parabolic system

m A priori estimates based on coercivity of the singular potential
not available at the first level of approximation

m Faedo-Galerkin approximation
m Smoothing and cutting the singular potential
m Artificial viscosity of “power law” type

m Regularizing of non-smooth quanitities by convolution kernels



