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Oro + divy(ou) =0

O¢(ou) + divy(ou ® u) + V,p(0, ) = div,S(Vu)

Or(0e(0,9))+divy(oe(o, ?)u)+diveq = S(Vxu) : Viu—p(o, ¥)divyu
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S(Vxu) = u (qu + Viu-— 3divXuH> + ndiv,ul
q=—rV, 0

9Ds(0,9) = De(o,9) + p(o,9)D (2})




Q(Oa ) = 00 > 07 19(07 ) — 190 > Oa U(O, ) = Ug

0,0, ue W™ m>3

A. Valli, W.Zajaczkowski [1982] - local existence for large data,
A.Matsumura, T.Nishida [1980,1983] - global existence for small
data

T. Alazard [2006] - local existence for large data
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E(Q,ﬂ,u ’ r,@,U)

_\/{;(;Q|U_U2+He(g’,l9)_(‘?I—Iea(;’e)(g—r)—l‘l@(he)) dx

Ho(0,9) = o((e(e,9) — Os(o,1))

0+ Ho (o, ©) strictly convex

¥ — Ho(o, ) decreasing for ¥ < © and increasing for ¢ > ©
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[5 (Q,ﬁ,u r,©, U)]t:O

v 9, Vx0) - V0
+/ / ° <S(19,qu) L Vu— M) dx dt
0o Ja? 0,

S/ R(0,9,u,r,©,U) dt
0

for any r > 0, © > 0, U satisfying relevant boundary conditions
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|R(g,19, u,r,O, U)|
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Global-in-time weak dissipative solutions of the
Navier-Stokes-Fourier system exist for any finite energy initial
data (under some hypotheses imposed on constitutive relations)

Regular weak solutions are strong solutions

Weak and strong solutions emanating from the same (regular) initial
data coincide as long as the latter exists. The strong solutions are
unique in the class of weak solutions
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Suppose that a dissipative weak solution to the
Navier-Stokes-Fourier system emanating from regular initial data
satisfies

[ Vxul| (0, yx0) < o0

Then the solution is regular in (0, T).
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0o + divy(ou) =0
Ot(ou) + divi(ou @ u) + V4 (09) =0

g [at(gﬁ) n divx(gﬁu)] — A9 = —oddivyu
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00, Yo, Ug € C3, 09 >0, U9 >0

For any (smooth) initial data go, Yo, ug the Euler-Fourier system
admits infinitely many weak solutions on a given time interval (0, T)

o€ C? 0,9, V29 € LPforany 1< p < oo

uc Cweak([oa T]. L2) N Loo’ div,u € Cl
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ou=v—+V,V div,yv =0

v v
Gtv+divx((v+vx )f(‘”rv )>+vx(atw+gq9):0
3 . -~ . v+ V, ¥
> ((‘9,_»(@19) + divy (ﬂ(v n vxw))) — A9 = —oddivy < ; )

e = x(t) - 500



00 € C2,99 € C?, 0o >0, 9>0

For any regular initial data gg, ¥g, there exists a velocity field ug
such that the Euler-Fourier problem admits infinitely many
dissipative weak solutions in (0, T)
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