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Renormalized solutions :
Conservation laws & H-thin give an apriori bound on the

solutions :

f(t, x,n)(1+1vk), flog(2+f) + Eno
= f-[ (dt; (((1++Yandr) n[(dt; Llogh (dnde).

Problem : ((f) is quadratic. Ina-variable,weneed
-bound.

Eaca : renormalization :~It
, (S(z)/ By Elogt

(0- v. Un) &(f) = S'(f)((f) (in the sense of distributions
↑ sublinear

Loss turn estimate : (BKf) [(f)( =1B(f)f/f+bdusdrIt L(diddu



Gain term estimate : (f'fsbedgierif
/,lo+K)ffoda

& loss term
1
entropy dissipation

DiPerna-Lions Thi : (1989
, 1991)

Suppose 61z ,2)-L (M$) andhimbudur .
Take for (((1+ v>duda) 1 Llogh(dndu),800 . "ERCMcompact.net
Then there exists a renormalizedsolution f [ (dtL((1+v dnde)
[(at; Llogh (ande) satisfying the entropy inequality.
Maroon, ↳ Ifde+ div /fodv= o

S/frando = o
If Liando /folvidado ,+>0.

Reysteps of Loof : - Approximate equation (tumeating collision integral).
- Weak compactness of approximating sequence (Durford-Pettis niterion).
- strong compactness in x (averaging lemmas).
- Strong compactness properties of gain term C(f).
- Stability of Boltzmannequation



Approximate equation :

(+ ~.Da)f" = Japa,If you photwagon,

S etI free e
fIt=0) =f (smooth termeation

sublinear

Can becolved in Schwartz's space Sun.

Week compactness
Recall the Dunford-Pettis weak compact criterion.
a family Egn3 <[(19, dr) is weakly relatively compact
if and only if it is 1) bounded in L

2) equi-integrable,i. e ., FE 0,750, suchthat
IAKOo u /guld 2.

3) light , i . e ., FET0, 7 RCO
,
muchthat

SuisGulde

In the contentof the Boltzmann equation :
1) conservation ofhass fronds uniform boundednessin 2.

2) entropy bound gives equi-integrability.
3) conservation of energy fields tightness.

Up to extractionff in Let; [ (dedu).
weak



Strong compactness , averaging lemmas

Averaging lemma in ?: Support f,gzL(IR) and U. Daf (x,07=g(x,u)

= iv.3 (5,v)= (5,v)

=Ivan
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- Ifind
In the contentof Boltzmann eg: FUECIR),

Jafitnesses do t late) Usee
strong

Atthis stage , one can show,withsome work , that
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Strong compactness of 2(f) (Lions
,
1994; Bouchnt,

Desvillettes
,
1998)
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-JIAI)nE// +
[4.r70]

=JanntedE,-MIT
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↓ derivatives--d-

=andE
=/(3)

↑
produces weightin velocity. Proceedasin

Bouchnt-Desvillettes.

All in all
,
one can show an estimate

11 (f)// * /If 11+10
*

21 for amitable baneb
and weight (1+1012621.

he for the construction of renormalized solutions,
thecompactness ofgain term can beimproved to

C* ((t,2) (f)((t,2)
n+/ja)Mumd+/f) bleedaIR$9-1

in [ldtdndo)and almosteverywhere, #8,4 I+XIRM).


