
A MESOSCALE FLATNESS CRITERION &

ITS APPLICATION TO EXTERIOR ISOPERCMETRY

JOINT WORK WITH MICHAEL NOVAK

FRANCESCO MAGGI

UNIVERSITY OF TEXAS AT AUSTIN

SHAPO ,
ROSCOFF

,
FRANCE

JUNE 14
,
2022



SUMMARY : WHILE STUDYING THE EXTERIOR ISOPICRCMCTRIC PROB
.

we HAVE FOUND NATURAL TO FORMULATE A

New FATNESS CRITERION OPERATING AT Mesosotees RATHER THAN

AT VERY SMU OR very LARGE sales .



SUMMARY : WHILE STUDYING THE EXTERIOR ISOPICRCMCTRIC PROB
.

we HAVE FOUND NATURAL TO FORMULATE A

New FATNESS CRITERION OPERATING AT Mesosotees RATHER THAN

AT VERY SMU OR very LARGE sales .

THIS CRITERION LEADS TO A FULL RESOLUTION OF exterior

ISOPOLIMETRY AT LARGE volumes



SUMMARY : WHILE STUDYING THE EXTERIOR ISOPICRCMCTRIC PROB
.

we HAVE FOUND NATURAL TO FORMULATE A

New FATNESS CRITERION OPERATING AT Mesosotees RATHER THAN

AT VERY SMU OR very LARGE sales .

THIS CRITERION LEADS TO A FULL RESOLUTION OF exterior

ISOPOLIMETRY AT LARGE www.S

Other APPLICATIONS Are expected !
-

,

\



SUMMARY : WHILE STUDYING THE EXTERIOR ISOPICRCMCTRIC PROB
.

we HAVE FOUND NATURAL TO FORMULATE A

New FATNESS CRITERION OPERATING AT Mesosotees RATHER THAN

AT VERY SMU OR very LARGE sales .

THIS CRITERION LEADS TO A FULL RESOLUTION OF exterior

ISOPOLIMETRY AT LARGE www.S

Other APPLICATIONS Are expected !
-

,

\

WHAT IS A FLATNESS CRITERION ?
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→
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QUANTITATIVE 180Perimetric

PLUS

IMPROVED Convergence/FATNESS CRIT.

F Roto) [ DEPEND .

ON n & W ] Row)→0
,
Row)v¥→to Crisco)

0Eur Bp.gg#aECt-SMAUGRAPHOVeROB%e7 ERAS IN *]

ALL NICE
,
BUT NO INFORMATION specific TO THE OBSTACLE !
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IDEA : LOOK AT hoc - SUBSEQUENTALUM TS OF{Erj MIN of lfwwj)Nj→ too

THEY EXIST BY STANDAR COMPACTNESS FOR Soft

j→*
SO LET Ev;-) F IN LʰeocGR ( I.e. ICFOERJ)nBrl→o ,

UR>e)

BY HER= O(Ñ%n-n
)) As r→ too

⇒ Hf=D MINIMAL BOUNDARY (OF IS MINIMAL SURFACE )

NOT SO USEFUL NEED A VARIATCONAL CHARACTERIZATION
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~ Close TO A SECTIONAL AREA OF W (BUT NOT Quite THAT ! )
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i :

CÑ={× : Ix- IX.↳UKR}

resw ( Fsu) = lire wnrn - PCF ;Cpiiw ) - -.no#--*R-soo.ie--------------------w--i-----
¥

180 PERIMETRIC RESIDUE OF W

RIW ) = sup{ resw (Fsu) i # D)EF} .
THEN 1) cfwcv) = PCB

") - RIW) +0117 AS N→ too

2) F R2= Rzlniw) : V-E MIN Ywcv) b- R>o 7 MAXIMIZER F of RCW )

0Eur (Br)Bra) E C? SMALL GRAPH OVER OF to>↳Caw,RD

RMK : PROOFS OF 1) & 2) REQUIRE Blow-DOWN & DECAY ANALYSIS

FOR EXTERIOR MINIMAL SURFACES (EXTERIOR FLATNESS CRITERION )
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Mesoscale Fatness
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W-R-T . 2B¥)
7 Rn=R1CniW) S.T. x0Eur (Brine, \ Bro) OEU

%
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_ . .IE#..?:oj:8...- " '

THEOREM 1 IF W COMPACT

THEN lfwfr)=P(BY-RIW) +Ocs) Rslniw)=Rz
FLATNESS

SCALE FOR OF
& FULL RESOLUTION OF

EXTERIOR ISOPerimetric sets (UPTON ) USING the models

0B¥ & OF

IN PARTICULAR
,

d-Ev I Brz is AN n- DIMENSIONAL DISK
.



NOW i 1) PROPERTIES OF ISO Perimetric Residues

2) Mesosctre FLATNESS CRITERION
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THEOREM 2 WEIR
"'

COMPACT

1) JCW ) ≤ RCW) ≤ PCW)

2) RCW) =D ⇔ W PURELY H
"
- UN RECTIFIABLE (KYW)Coo)

3) RIW) ≤ R(Ball diam W ) + CHARACT
. EQUALITY

CASES

a) W COWTAINTS AN Ch-1) DIM sphere of DIAM= diam (W)

b) Jk [ EXTERNAL HYP TO THAT Sphere] HAS 2 UNBOUNDED COMP .



THEOREM 2 IF WEIR
"'

COMPACT
,
THEN

1) JCW ) ≤ RCW) ≤ PCW)
-

2) RCW) =D ⇔ W PURELY H
"
- UN RECTIFIABLE (KYW)Coo)

3) RIW) ≤ R(Ball diomw ) + CHARACT
. EQUALITY CASES

4) F Rz=Rdn,W) S.T. If ( Fav) MAXIM 12k Of RCW) , THEN

OF 1 Brz = GRAPH over V1 OF f SOL MIN SURF EQN

flx) = a ln=i)

f- V4 - (a-1¥,n→+En) / ≤ ¥, Cn≥2)

1×1
"_'

tf G)1,1×5104-01 ≤ Co



A MESOSCALE FLATNESS CRITERION

Ma ,R = HYPERSURFACES M in IR? Br

1Hµl≤1 ON Bhi Br
bdrycm) ≤ OBR

:

TWO NOTIONS OF FLATNESS

1) ANGULAR FLATNESS

2) ARLA Deficit



A MESOSCALE FLATNESS CRITERION

MEMar i.e. lHµl≤1 ON Bhi Br & bdrycm) ≤ OBR

1) ANGULAR FLATNESS

Tl= HYPERPLANES THROUGH ORIGIN HE Th

flat ( M
,
H
,
s) = ¥ f dist# (¥, , tens

"

) dtiy ) .

Mn(Bzs\Bs)

ohst(¥y , , tens
"

) -e

*
£

"
-

-

-
-
-
flat(Mellis ) < E



A MESOSCALE FLATNESS CRITERION

MEMarie. 1Hµl≤1 ON Bhi Br & bdrycm) ≤ OBR

1) ANGULAR FATNESS flat ( M
,
H
,
S) =# fdistgn (¥, ,Hn8

"

)dH"cy )
.

Mn(Bzs\Bs)

2) ARLA DEFICIT : THE QUANTITY

om.ir) _=Ñ(Mn!Br)

i /
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A MESOSCALE FLATNESS CRITERION

MEMar i.e. lHµl≤1 ON Bhi Br & bdrycm) ≤ OBR

1) ANGULAR FATNESS flat ( M
,
H
,
S) =# fdistgn (¥, ,Hn8

"

)dH"cy )
.

Mn(Bzs\Bs)

2) ARLA DEFICIT : THE QUANTITY

Ocr)⇐W(M%BrD _⇒ fx•oñdH¥nS%C_%BIdgMAR
MNOBR R

IS INCREASING IN RE (R
,
1h) &

IF 0µm ,R_= CONSTANT ON [Rs .cz) THEN Mn (Bribes) = A cone .

RMI : Omar -= wn FOR HYPERPLANES 8µm,%) = On -0µm .RU)



A MESOSCALE FLATNESS CRITERION

MEMar i.e. IHMI ≤1 ON Bhi Br & bdrycm) ≤ OBR

1) ANGULAR FATNESS flat ( M
,
H
,
S)=¥fdist§n(¥, ,Hn8 " )dH"cy ) .

Mn(Bzs\Bs)

2) ARLA DEFICIT : Empire) = Wn - Om,n,R(2)

>
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A MESOSCALE FLATNESS CRITERION

MEMarie. lHµl≤1 ON Bhi Br & bdrycm) ≤ OBR

1) ANGULAR FATNESS flat ( M
,
H
,
S)=¥fdist§n(¥, ,Hn8 " )dH"cy ) .

Mn(Bzs\Bs)

2) ARLA DEFICIT : Empire) = On -0mm .RU)

CRITERION to 7 Eo : IF F SDR , Seth ( s = MESOSCALE)

such THAT feet (Mitis) ≤ Eo & 18µm ,rCs71≤ Eo

THEN Mn (Bs*\Bs) is 5- FLAT IN ctw.R-T.tt

s*=mo×{ En ,R* } R*=sup{ pies : 8mn,rG? ≥ - G) .



A MESOSCALE FLATNESS CRITERION

MEMar i.e. lHµl≤1 ON Bhi Br & bdrycm) ≤ OBR

1) ANGULAR FATNESS flat ( M
,
H
,
S) = }_nfdist§n(¥, ,Hn8 " )dH7y ) .

Mn(Bzs\Bs)

2) ARLA DEFICIT : Empire) = On -0mm .RU)

CRITERION to 7 Eo : IF F SDR , Sayn ( s = MESOSCALE)

such THAT feet (Mitis) ≤ Eo & 18µm ,rCs71≤ Eo

THEN Mn (Bs*\Bs) is 5- FLAT IN ctw.R-T.tt

s*=mo×{ʰn,R* } R*=sup{ pies : 8mn,rG? ≥ - G) .

•

MAXIMAL GRAPHICAUTY PROPAGATION SCALE



A MESOSCALE FLATNESS CRITERION

MEMar i.e. lHµl≤1 ON Bhi Br & bdrycm) ≤ OBR

CRITERION to 7 Eo : IF F SDR , Seth ( s = MESOSCALE)

such THAT feet (Mitis) ≤ Eo & 18µm ,rCs7I≤ Eo

THEN Mn (Bs*\Bs) is 5- FLAT IN ctw.R-T.tt

s*=mo×{ En ,R* } R*=sup{ pies : 8mn,rG? ≥ - G) .

SHARP FOR A Generic element OF MAR FATNESS CAN Be

ESTABLISHED ONLY AT A Mesoscale SDR & SKIM



A MESOSCALE FLATNESS CRITERION

MEMarie. lHµl≤1 ON Bhi Br & bdrycm) ≤ OBR

SHARP FOR A Generic element OF MAR FATNESS CAN Be

ESTABLISHED ONLY AT A Mesoscale SDR & SKIN

EXAMPLE UNDULOIDS CMC _-n(Like UNITBALLS) & WAIST SIZE E

✗nti

↑ g.
FLATNESS W.AT

. {anti )

g-
- - -

±?
- - -

- →

tufa)≈O(E'
" "Ya) For 2--0 / E'

""

%)

ie¥ is> e¥ >> E Cn≥z )

I
- -

- - - - - - -

,

- - -1 . - {xn.io }
i

i :


