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Goal: Find VW such that hy(fi,...,fx) > (5, .. 7)) [<]
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Steiner symmetrization

(Suf)(x) : fo ILSu{f>t}(x) dt
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for all u € S™! implies
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Steiner symmetrization

(Suf)(x) : fo ILSu{f>t}(x) dt

/\u(fl, R fN)
> hy(Sufr,- .., Sufn)

for all u € S™! implies

h(fr, ..., fy)
> (F*,..., ).

» W(xg,...,xy) =vol, (ﬂ,N:l B,(x,-)), r>0

Paouris, Pivovarov '17



Randomized isoperimetric inequalities
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X3
X

54 X2



Randomized isoperimetric inequalities

Xi,..., Xy ~unif(K), Yi,..., Yy ~ unif(Bg), independent

Kn :=conv{Xq,...,Xn}, (Bk)n:=conv{Yi,..., Yn}

Empirical inequalities:

. X3 EV;(Kn) > EVi((Bk)n),

je{l,....n}

54 X2



Randomized isoperimetric inequalities

X1, ..., Xy ~ uif(K), Y1,..., Yy ~ unif(Bg), independent

Kn = conv{X1,..., Xn}, (Bk)n :=conv{Y1,..., Yn}

Empirical inequalities:

X X3 EVj(Kn) = EV;((Bk)n),

je{l,....n}

X, Ky — K as. as N — oo

X empirical = deterministic

Paouris, Pivovarov '17
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{f* > t} is an open cap around e such that

on({f* > t}) = o,({f > t})
For U: (SN = R*, fi,..., fy € LY(S"), set

N

/ fl,..., / / X1,..., Hf;(X,')dxl...dXN.

i=1

Goal: Find VW such that hy(fi,...,fn) > k(5. 7)) [<]



Two-point symmetrization
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Two-point symmetrization

Hemisphere H € S, reflection p: S” — S§"

(TA) = Jo Lrirsn(x)dt

e rK
- . HF h(fi,. .., )
e > ly(Th,..., Tfy)
,,,,,,,,,,,,,,,,,,,,,,,,,,, H
for all H € S]_; implies
e
K Iw(fl,...,f/\/)
> hy(fF, ..., ).
> W(xi,....xn) = [l ri(dsn(xi, 7)), kjj decreasing

Burchard, Schmuckenschlager '01, Morpurgo '02



Randomized Urysohn inequality
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Randomized Urysohn inequality
K € K(S") = {K C S"| K compact, proper, convex, int K # 0}:

U (K) = / V(KN S)dS

Theorem (H., Pivovarov)

lU(Xl, ce ,XN) = Ul(conv{xl, ce ,XN})
ho(fy .o ) = he(F . FY)

> As N — oQ, Ul(K) > Ul(CK)
Gao, Hug, Schneider '02

» Empirical Blaschke—Santalé via
1— Ui(K) >~ o,(K*)

If f1,..., fy have proper support,
Iu,(fl*,...,f,\’,') > hy(]

f]-HOO]ICl? R HfNHOC]lCN)



Random ball polyhedra

Theorem (H., Pivovarov)
Let fi,...,fy € LX(S"), r > 0
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Random ball polyhedra

Theorem (H., Pivovarov)
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Intersection of random balls: / LT
I ’ .
N / e X3 FEAN
W (x1, ... xn) = O (ﬂ,-:1 c,(x,-)) Do
7N 4 X2 y \
* * ’ S | \\ o , |
/\Ur(fl...,f/\/)glwr(fl ...,fN), y AL \(/ y
1 - - /
| LN | 4
Union of random balls: 1 SEEEN. 7
N X ;o
V,(x1,...,xn) = 0n (U,’:1 C,(X,-)) . .

by, (Fo. . fn) > b (.. ).



Random ball polyhedra

Theorem (H., Pivovarov)

Letfi,... fy € LY(S"), r >0 T g
Intersection of random balls: // /,f’ T ‘\‘;\\
W (x4, ... xXn) = on (mfvzl c,(x,-)) P c I
. X, \
hor(Fe o ) < hor (R ), O //'
Union of random balls: l‘\ X \\\\ ,‘l i ///
Vil om) =0 (UL Gx))
by, (Fo. . fn) > b (.. ).
As N — oo,
» r-dual sets: o,(K") < 0,((Ck)") Bezdek 2018

» Isoperimetric inequality: 0,(K;) > o,((Ck),) Lévy 1919
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