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Rem : Definition does not use operator theory
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+ BIx

,
Vl

Example : Ze = L by Fadini.
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Mild solutions & existence

2) (f((t) == c

-
<-s
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Extend to 22 : Y -> X
,
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,
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Def : ne X called mild solution if u = E
,
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Set X := --
n + X =) Pm)- - - - E

=Y

Q : 21 (P(l) -> X ? Yes
,
if RD

_

(n
, 3) < r.

Then : fixed-point argument works : -f
6



What regularity ?

Some concerns regarding mild solution :

· fixed-point space L- artificial...

·

enough(local) integrability for mild solution ?

7



What regularity ?

Some concerns regarding mild solution :

· fixed-point space L- artificial...

·

enough(local) integrability for mild solution ?

Prop : ne- mild solution of CRDI

=> U-E , ERD(,) , RD,
s, p

,
geS%

7



What regularity ?

Some concerns regarding mild solution :

· fixed-point space L- artificial...

·

enough(local) integrability for mild solution ?

Prop : ne- mild solution of CRDI

=> U-E , ERD(,) , RD,
s, p

,
geS%

Proof : Stay tuned...
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Existence weak solution

Cor: (Existence weakl Ex
.

4- (n-- weak sol · with re(RD
_

In
,
3)
,
RD
+
14
,
51)
,

ers
r > P.

Proof : Let u-L mild solution

Bootstrapping => 4 + z
0
,
211 + 31

-ES

=> Palet ,
where ==

Auscher-Hou with F :=(4)

=> a weak solution (of "linear" equation) .
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k = 1

, 9 = 2 .

9



↑
Hypercontractive" SIOs

Standard case : Let p39 , 11-1 .

S : 29 -> Loth + Kernel + decay => S: -> Zi
q - (1,0]

Ex: S = 2
,
k = 1,2. parabolia

↓

Used for mild existence : 22 : La-L +-E-E)/9 -reg
**

9



↑
Hypercontractive" SIOs

Standard case : Let p39 , 11-1 .

S : 29 -> Loth + Kernel + decay => S: -> Zi
q - (1,0]

Ex: S = 2
,
k = 1,2. parabolia

↓

Used for mild existence : 22 : La-L +-E-E)/9 -reg
**

Thm.: Let p3,9 , >-1 .

9
5. 1 ->- E-E) + Kerne) + decay = S : z, -> z

9



↑
Hypercontractive" SIOs

Standard case : Let p39 , 11-1 .

S : 29 -> Loth + Kernel + decay => S: -> Zi
q - (1,0]

Ex: S = 2
,
k = 1,2. parabolia

↓

Used for mild existence : 22 : La-L1-E-)/99 * *

Thm.: Let p3,9 , >-1 .

5. 1 ->- E-E) + Kerne) + decay = S : z, -> z

Rem.: S : Le
*
-> 79 , r

+ P + 4- ( + 4- ( - E) (factorization)
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Bootstrapping (continued)

Prop : neL-1 mild solution => U- E ,
FID(3),

S

> p
,

9 t Je, 8] .

Sketch of proof :

Reg· of u => Plus - Les
n(1+3)

-

1
- 1

2r S

=> 2 (dull - L
*+S

= *
n(1+ 3)

-
1

zr S

Hence
,

u = [cuo) + 2 socull -E

Iteration => Can lower to < RD
_

S
, s)
,

&, P.
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Uniqueness weak solution

Summary so far : Ex
.
weak solution with desired regularity .

2
Idea uniqueness : I weak solution => mild solution
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Uniqueness weak solution

Summary so far : Ex
.
weak solution with desired regularity .

2
Idea uniqueness : I weak solution => mild solution

Then : at most one mild solution"classical"
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uniqueness weak solution (continued(
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uniqueness weak solution (continued(

Sketch of proof : (weak => mild)
r
, 2

Let u weak solution (with On - * -E

Put v = = [
,
(0) + 2)(asu))

=> v weak solution Ger-dir(APr) = din)
,
r(0) = 40

=> w : = -r solres Gw-dirCATw) = 0 , wid = 0, Duez-1
2rs2

Linear uniqueness [Auscher
,
Hou] => w = 0 => = r

.
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