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Oro + divy(ou) =0

De(ou) + div,(ou @ u) + V. (00) = [0]

g [0:(09) + diva(ovu)] — [A0] = —oddiveu

Q(O, ) = 0o, 19(0, ) = ’190, U(O, ) = Up




Well posedness

Local existence of classical solutions [Alazard , Serre (2008)]

For any given smooth initial data,
00 >0, 9 >0,

there exists Tiax such that the system possesses a classical solution
defined on the time interval (0, Trhax). The classical solution is
unique in the class of smooth solutions.

Global existence of weak solutions [Chiodaroli, F., Kreml
(2013)]

For any given smooth initial data,
00 >0, ¥ >0,

and T > 0, the system admits infinitely many (bounded) weak
solutions in (0, T).



divev =0, Opv + dive(vev)+ Vi IM=0

v(0,) =vp

divev = 0, dpv + div, (v Qv — %|v|2]I) +V,N=0

divyv =0, Oyv +div,U =10
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v, U smooth in (0, T)

divyv =0, 0;v +div,U =10

v(0,-) =vq, v(T,:)=vr

piece-

wise smooth function e

%M2 < max[VOV—U] < ein (0, T)
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divow, = 0, Oyw. + divy

V.=0
w., V. € C°(Q)

w. — 0 weakly in L2(V)
)\max[(v+wa)®(v+wg)—(U+V )] <e
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There exists e such that the set of subsolutions is non-empty
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(v +a(t,x)) ® (v + q(t, x))
r(t,x)

g)\max[ —lU] <ein(0,T)

divyv =0

(V+Q)®(V+q))_1 v+aly _

O¢ (v + q) + divy (




ou=v—+V,V div,y =0

dio+ AV =0
Bev -+ div ((" +Va¥) @ v+ Vih)
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) + Vi(0:V + 09) =0
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Application to the Euler-Fourier system, Il

Construction of solutions
Fix o and compute the acoustic potential W

Compute ¥ = ¥|v] for v € L>®

g (at(w) + divy (ﬁ(v + vxw)))—M = —ovdiv, ("Wx‘">

0
Observe that 0 < ¥ < ¥, ¥ independent of v
A Take 3

e = x(t) — 5 0Ulv]

and use the non-local variant of the results od Delellis and
Székelyhidi for the incompressible Euler system to find v
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of conservative weak solutions.

A strong solution coincides with any conservative weak solution on
their joint existence interval. Strong solutions are unique in the class
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00 € C2, 09 € C? 09>0, 9 >0

For any regular initial data gg, Yo, there exists a velocity field ug
such that the Euler-Fourier problem admits infinitely many
conservative weak solutions in (0, T)
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Oro + divy(ou) =0

Ot(ou) + divy(ou @ u) + Vi (09) =0

0r(0s) + divy(osu) + divy (%) = a -

q- V0
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1 3 1 3
/ (§g|u|2 + 5@19) (7‘, ) dx = /Q (§Q0|UO|2 + 5@0190) dx
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0t(0s) + divy(osu) + div, (19> =0

s(0,9) = —log (193—9/2)
0_ . q- V0

192

m Maximize the entropy production rate o

m Maximize the total entropy [, 0s(o,?) dx
m Maximize the entropy os(o, )
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