The research leading to these results has received funding from the European Research Council
under the European Union's Seventh Framework Programme (FP7/2007-2013)/ ERC Grant Agreement 320078




Oro + divy(ou) =0

O(ou) + dive(ou @ u) + V,p(p) =0

p = p(o), p(o) = ao”

0(0,-) = 00, 0u(0,-) = (ou)o




0o + divy(ou) =0

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

Existence of global-in-time bounded weak solutions via compensated

DiPerna [1983], Chen, P.L. Lions, Perthame, Souganidis etc.

Existence of infinitely many global-in-time bounded weak solutions
via convex integration

Delellis, Székelyhidi [2008], Chen, Chiodaroli, Kreml, EF etc.
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E(t,2) = Jolul + H(o), H(o) =0 [ 25 az

OE + div,(Eu + pu) <0

8t/de§0, /E(t)deEoforanyt>0
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S(Q,u ’ r,U)

- %Qlu = UP + H(o) = H'(r)(e —r) — H(r)

/Qé'(g,u‘r,U)(T,-)dXS/ﬂ(g,u‘r,U)(O,-) dx

+/ /R(g,u,r,U)dxdt
0o Ja




R(o,u,r,U)

= [0(@U +u-VU) - (U= u)+ (p(r) ~ p(e) )diviU]

+[(r = 0)0H'(r) + (U = ou) - VH'(1)]

> «F > «E>» «E>» = o>



Some properties of weak and dissipative solutions

Weak strong uniqueness

Admissible weak solutions are dissipative - the energy inequality
implies the relative energy inequality. Strong solutions are unique in
the class of admissible weak solutions - weak and strong solutions

emanating from the same initial data coincide as long as the latter
exists.

Global existence

For given initial data, there exist (infinitely many) weak solutions.
For any density distribution gg, there is a velocity field ug such that
the compressible Euler system admits (infinite many) admissible
weak solutions.

Eduard Feireisl joint work with E.Chiodaroli (Lausanne) and O.Kreml (Prat  Weak solutions to Euler system



or for x; <0
0o =

or for x; >0

uf for x; <0
1_
uy =

uk for x; >0

There exist infinitely many admissible weak solutions for certain 2D
Riemann problem. There exist infinitely many admissible weak
solutions that emanate from certain Lipschitz initial data.
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0. u € Wi((0,T) x RY) nL=(0, T; Wi RY))

Viu+ Viu > —MI

The solution o, u is unique in the class of bounded admissible weak
solutions. 1 — D rarefaction waves are unique as solutions of the
multi-D Euler system.
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(u—-U)- (V,U+ViU)- (u-U)>)o

(p(e) = P'(r)(e — r) = p(r)) div, U[ > 0




00 (Jelul? + H(@)) + v [ (Goll? + () + p(0) ) u] = —o

0'0

Admissible solutions should “maximize” the energy dissipation rate o
«O0>» «Fr « E» « > Q>
* Eduard Feireisl joint work with E.Chiodaroli (Lausanne) and O.Kreml (Prat  Weak solutions to Euler system






