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Whatshappening Two approaches to singular SPDES
• Regularity structures (Haier 44)

- increment description of regularity (
"

If G) - f- filet-yr )
- very systematic and general , 3- black box local well-posednen
results for wide clan of parabolic egn .

- recently also "

global
"

estimates (Chandra- Moinat - Weber '19
,
Moinat - Weber '20)
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• Paracatrolled distributions (Gulinelli - lmkeller -P.

45)
- Fourier description of regularity (

"

F-" 111 .+ a f) I £2K
"

)
- Bailleul -Bemicot ' 19 extend GIP 45 ,

but still no black box results
- useful for global estimates (plugs right into PDE theory)→ many
- Applies to some dispersive eqn . ( Gnbindli- Koch- 0h48 ,

Ai - Him -Tatamia)



Whatshappening Two approaches to singular SPDES
• Regularity structures
• Paacatrolled distributions } Are they the same ?



Bachgroundsloy.Gubinelli-lmkeller-P.US
: E.g. 2d PAM 2tu= Su + uÉ

""

→ u = u⑥ 2- + In]

di- di- fr 4-DE-4
Problem : u 9 not well def .

Solutionof GIP
' 15 : Clu ,2- B) = 4<02-109 - u (2-09)

is bounded operator (⇒ wellposed egu.fr Eis )



• bubuielli-lmkelkr.P.US : First link between PD⇒RS :

F =Rf ( reconstruction) ⇒ F- If#④c- c-Cr
;
1- LP construction ofRf

←D8

•Bailleul -Bemicot
'

16 -

-Paacaibolled calculus on manifolds
Dahlquist -Diehl - (Littlewood -Paley blocks→ semigroup of b)

Driver 'ex



• fubinelli-lmkelkr-P.US :

F--Rf ( reconstruction) ⇒ F- If#④c- c-Crit LP construction ofRf←D8

•Bailleul -Bemicot
'

16 -

-Paracaibolled calculus on manifolds
(Littlewood -Paley blocks→ semigroup of b)

• Bailleul -Bernier '19 : Higher order paracmtrolled calculus (on manifolds ) :
iterate commutator estimates , e.g.CH/u.v,zis)--C(uaovitis)-uC(vR- is)
Issue : algebraic complexity for very singular eqn , renomaliratim open↳butsee Bailleul -Bowed '21

• Martin -P
.

'

20 : For fried regularity structure : modelled. distributions <⇒ paaantrolled
t.me#- Regularity structure must be already given ,

not so nice paraprodeut,
need " structure condition

"



Coutributiousofthepesentedwak
• Description of regularity structures via paraproducts
• Nicer paraproduct description of modelled distributions than in hatin Xiao
• Stray understanding of the algebraic underpinning



Gntributiousofthepesentedwak
• Description of regularity structures via paraproducts
• Nicer paraproduct description of modelled distributing them in Martin -P.

'

ao

• Stray understanding of the algebraic underpinning

lpotatialspphiatias go see also Bailleul -Brigid
• Insights in renormalization of higher order paacaiholled calculus
• Systems of paraantrolled equations inRs → global estimates ? (Hoshino ygiso
• Simple proofs of higher order commutator estimates in paaautrolled calculus-1
• Geometric theory? • Dispersive oqn . inks?



Thank You !
Questions
• Structure condition in Martin -P .

120 :

Q : What's the replacement ?
needed for free

at

Dhl ,H - CrF. ✗ f-His ✗ = 0 few < g- IN
→ ⇒f

'
- fix = f ' ed"

• Tried to prove Schauder estimates for nm
-scaling - invariant operators ?

¥"

• G)8 fry : Rd →Ry vector - valued noise cavpaenturie?
Could any of this work in a diva ?

• Is higher order paracoutoolled system here equivalent to Bailleul -Bemiattg
?


