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Oro + divy(ou) =0

Ot(ou) + divy(ou ® u) + aV,p? = plAu + AV,divyu

ujpo =0




Navier-Stokes system

Adiabatic exponent

AVAILABLE BOUNDS
o€ L®(0, T;L7(Q)), ue L0, T; WH(Q; R®))

2
0€ L0, T) xQ), 6 = 37-1

Renormalized continuity equation:
Drb(0) + dive(b(o)u) + (b'(e)o — b(o) )div,u =0

@ DiPerna-Lions theory requires o € L2 = v > 9/5
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Oscillation defect measure

0scq[on — 0] = sm;;())llm sup/ / ‘Tk On) — Tk(g)‘ dt
n—oo
g=7+1

e It is enough oscq[on, — o] < oo for g > 2. Can be shown for

Convective term
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@ Needed

D, ATHAU] = div,u
Anisotropic viscosity:

Ay = aAyu+ BALu

u]
v
a
o)
i
v
it
-
it

DA



Navier-Stokes system

Vacuum problem

0<o<o(x)<?

Do we have conjecture (C)?
]

0 < o(t) < o(t, x) for all finite t

diveu € L10, T; L%(Q)) = (Q)

Do we have equivalence ?

0 < 0(t) <= 0> o(t) > 0 <= diveu € L}(0, T; L>(Q))
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Navier-Stokes system

Density dependent viscosity

VISCOUS STRESS TENSOR

2
S = u(o) (qu + Viu— gdivxu> +n(o)divyu

Partial results

e Vaigant and Kazhikhov [1995], N = 2, periodic BC, x = const

@ Bresch and Desjardins (Mellet, Vasseur) [2006], special
relation between p and 7, periodic BC
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Navier-Stokes system

Convergence to equilibria

Driving force:

of = oV, F

EQUILIBRIUM SOLUTIONS

aVy0' = 0V«F

There are equilibria ¢ that vanish on some part of !

Known results:

°
{x € Q| F(x) > k} connected for any k

=

0— 0, ou— 0ast — oo
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/Qg(t,-) dx = M

@ Do we have

o(t,") — gin L'(Q)

/@dx=M?
Q

SELF-GRAVITATION, PLASMA

f=V,®, Ab=ap+g
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