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Classical Slicing Problem

The classical slicing problem asks if there exists an absolute constant (; > 0 such that
for every n > 2 and every centered convex body K in R" one has

n—

|K|

1
<G max |[KNEr.
565"71
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Classical Slicing Problem

The classical slicing problem asks if there exists an absolute constant (; > 0 such that
for every n > 2 and every centered convex body K in R" one has

n—

|K|

1
<G max |[KNEr.
565"71

It is well-known that this problem is equivalent to the question if there exists an absolute
constant C3 > 0 such that

L, := max{Lk : K is isotropic in R"} < G,

for all n > 1, where Lk is the isotropic constant of K.
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Classical Slicing Problem

The classical slicing problem asks if there exists an absolute constant (; > 0 such that
for every n > 2 and every centered convex body K in R" one has

n—

|K|

1
<G max |[KNEr.
565"71

It is well-known that this problem is equivalent to the question if there exists an absolute
constant C3 > 0 such that

L, := max{Lk : K is isotropic in R"} < G,

for all n > 1, where Lk is the isotropic constant of K.
Koldobsky proved the following variants for the surface area. If K is an intersection body
in R”, then
as(K) < ¢, max_as(K N&-)|K|M",
Eesn—l
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Classical Slicing Problem

The classical slicing problem asks if there exists an absolute constant (; > 0 such that
for every n > 2 and every centered convex body K in R" one has

n—

|K|

1
<G max |[KNEr.
565"71

It is well-known that this problem is equivalent to the question if there exists an absolute
constant C3 > 0 such that

L, := max{Lk : K is isotropic in R"} < G,

for all n > 1, where Lk is the isotropic constant of K.
Koldobsky proved the following variants for the surface area. If K is an intersection body
in R”, then
as(K) < ¢, max_as(K N&-)|K|M",
Eesn—l

and

S(K) > ¢y min S(Pey K)|K[Y",
5€5n—1

where as(K) = [¢,_1 [K N &H | do(€).
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Koldobsky asked if this is true if we replace projections with sections.
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Koldobsky asked if this is true if we replace projections with sections.

Is it true that there exists a constant a, depending (or not) on the dimension n so that

S(K) < anlK|7 max S(KnNneb)
565”*1

for every centrally symmetric convex body K in R"?
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Koldobsky asked if this is true if we replace projections with sections.

Is it true that there exists a constant a, depending (or not) on the dimension n so that

S(K) < an|K|" max S(K NEX)
565”*1

for every centrally symmetric convex body K in R"?

In general, for any 2 < k < n— 1, one may ask for a constant «a, « such that

ax S(KNH).

n,n—k

k
<aX "
S(K) < anklK|» | m
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Koldobsky asked if this is true if we replace projections with sections.

Is it true that there exists a constant a, depending (or not) on the dimension n so that

S(K) < an|K|" max S(K NEX)
565”*1

for every centrally symmetric convex body K in R"?

In general, for any 2 < k < n— 1, one may ask for a constant «a, « such that

S(K) < akulK|"  max S(KNH).

n,n—k

m
€6,

Theorem. B.-Liakopoulos

The answer to both questions is negative.
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Our examples will be given by ellipsoids. They will based on

Let £ be an origin symmetric ellipsoid in R” and write a1 < a» < -+ - < a, for the lengths
and e, e, ..., e, for the corresponding directions of its semi-axes. If 1 < k < n— 1 then
for any H € G, « and any 0 < j < k we have that

Wi (€N Fi) < Wi(E N H) < Wi(Pr(E)) < Wi(€ N E),

where Fy = span{e,...,ec} and Ex = span{e,—_k+1,. .., €en}. In particular, for every
Ees,

S(ENET) < S(PeL(£)) < S(ENei).
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Our examples will be given by ellipsoids. They will based on

Let £ be an origin symmetric ellipsoid in R” and write a1 < a» < -+ - < a, for the lengths
and e, e, ..., e, for the corresponding directions of its semi-axes. If 1 < k < n— 1 then
for any H € G, « and any 0 < j < k we have that

Wi (€N Fi) < Wi(E N H) < Wi(Pr(E)) < Wi(€ N E),

where Fy = span{e,...,ec} and Ex = span{e,—_k+1,. .., €en}. In particular, for every
Ees,

S(ENET) < S(PeL(£)) < S(ENei).

The proof relies on Cauchy interlacing Theorem and comparison with a spheroid.
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We shall use the next formula of Rivin:
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We shall use the next formula of Rivin:
If £ is an ellipsoid in R" with semi-axes a; < --- < a, in the directions of e1,..., e, then

S(E) = nl€| /SH (Z i—’;)l/zda(g),

!
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We shall use the next formula of Rivin:
If £ is an ellipsoid in R" with semi-axes a; < --- < a, in the directions of e1,..., e, then

(&) _n|5\/ 1/2da(§),

Now assume that there exists a constant a, > 0 such that we have the following
inequality for ellipsoids:

S(E) < anl&]M™ max S(ENET).
gesn—1
We know that the maximum is attained for the section £ N ei-. Then we have

max S(ENEY) = S(ENet) = (n—1) |€ﬂel|/ /Qda(f).

{ES" 1
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We may assume that H7:1 a; = 1. Then, we can rewrite
S(E) < €M™ max S(ENET)
gesn—1

as
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We may assume that H7:1 a; = 1. Then, we can rewrite
S(E) < €M™ max S(ENET)
gesn—1

as

nwp, - dinE[(z_: %5)1/2} < apy/" - (n— 1)"')"713% ’ dn1_1E[(zn: %i:)l/z]'
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We may assume that H7:1 a; = 1. Then, we can rewrite

S(E) < anl&M" max S(ENET)
gesn—1

as
1 n gl_2 1/2 1/n 1 1 n gl_2 1/2
- Si < anwt" (n— 1 Si .
e L5[(5€) ] st 0 L 5[ (355)1)
Then,
n 2\ 1/2
B|( )]
an>Cnal—l
&

B|(Zr

Ml

=N
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2\1/2 . . . o . : :
Since x — (Z,’.':l :—'2) is a seminorm, using Holder and Khintchine's inequality for this
seminorm in Gauss space we get

sfl28)] (e (o
eleng] eEny)) T

|93

1/2

-

[
S

=N
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2\1/2 . . . o . : :
Since x — (Z,’.':l :—'2) is a seminorm, using Holder and Khintchine's inequality for this
seminorm in Gauss space we get

2\ 1/2 1/2
n & 2 1/2
sl(2n9)”]  (x(sn9) >
> (o} ! =C [
2\1/2] 7 g noL ’
E {(ZLQ %) ] E(Sr %) Ziz2 3
and hence 12
1 1/2 a2
cec > z c 1+30, S
Qp 2 C- Lhay n 1 =Cc-(p n 1
21:2 ? ZI:Z ;
Now choose ay = -+- = a, = r and a1 = r— ("1 Then,
2\ /2
1+30,3 142\ 1 P\
I = —r = — 00
27:2 a% n;l <r2n72 n— 1)

as r — oo. So, we arrive at a contradiction, i.e. there can be no upper bound for a,.
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On the other hand, if K is in some classical position (e.g. isotropic or John's position or
minimal surface area or minimal mean width position) then we know that a reverse
isoperimetric inequality of the form
n—1
S(K) < cnlK| 7

holds true.
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On the other hand, if K is in some classical position (e.g. isotropic or John's position or
minimal surface area or minimal mean width position) then we know that a reverse
isoperimetric inequality of the form

S(K) < cul K|

holds true. Then we can show that the reverse inequality holds.
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On the other hand, if K is in some classical position (e.g. isotropic or John's position or
minimal surface area or minimal mean width position) then we know that a reverse
isoperimetric inequality of the form

S(K) < cul K|
holds true. Then we can show that the reverse inequality holds.In GHP it was prove that
that for any convex body K in R” and any £ € "~ we have
S(P:1(K)) < 2(n—1) S(K)
Per(K) — n o IK]
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On the other hand, if K is in some classical position (e.g. isotropic or John's position or
minimal surface area or minimal mean width position) then we know that a reverse
isoperimetric inequality of the form

S(K) < cul K|
holds true. Then we can show that the reverse inequality holds.In GHP it was prove that
that for any convex body K in R” and any £ € "~ we have
S(P:1(K)) < 2(n—1) S(K)
Per(K) — n o IK]

therefore
2(

n—1)
K] max, $(Pes(K)) < === 5(K) max, [Pe. (K)I.
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On the other hand, if K is in some classical position (e.g. isotropic or John's position or
minimal surface area or minimal mean width position) then we know that a reverse
isoperimetric inequality of the form

S(K) < cul K|
holds true. Then we can show that the reverse inequality holds.In GHP it was prove that
that for any convex body K in R” and any £ € "~ we have
S(P:1(K)) < 2(n—1) S(K)
Per(K) — n o IK]

therefore 2 0
n—
K] max, $(Pes(K)) < === 5(K) max, [Pe. (K)I.

Since we trivially have

1

Pec(K)] =3 [ 1t€.0) dow(s) < 35(K),

N| =
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On the other hand, if K is in some classical position (e.g. isotropic or John's position or
minimal surface area or minimal mean width position) then we know that a reverse
isoperimetric inequality of the form

S(K) < cul K|
holds true. Then we can show that the reverse inequality holds.In GHP it was prove that
that for any convex body K in R” and any £ € "~ we have
S(P:1(K)) < 2(n—1) S(K)
Per(K) — n o IK]

therefore 2 0
n—
K] max, $(Pes(K)) < === 5(K) max, [Pe. (K)I.

Since we trivially have

1

Pec(K)] =3 [ 1t€.0) dow(s) < 35(K),

N| =

we see that
n—1

K| max, S(Pe. (K)) <
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On the other hand, if K is in some classical position (e.g. isotropic or John's position or
minimal surface area or minimal mean width position) then we know that a reverse
isoperimetric inequality of the form

S(K) < cul K|
holds true. Then we can show that the reverse inequality holds.In GHP it was prove that
that for any convex body K in R” and any £ € "~ we have
S(P:1(K)) < 2(n—1) S(K)
Per(K) — n o IK]

therefore 2 0
n—
K] max, $(Pes(K)) < === 5(K) max, [Pe. (K)I.

Since we trivially have

1 1
P (K = 3 [ 1(6.0)l dow(®) < 5S(K),
sn—1
we see that 1
n 2
< .
(K| max, S(Pes (K)) < ™= S(K)

Using the reserve isoperimetric
K" max S(KN¢Y) < K| [max  S(Per(K)) < G S(K)
gesn—

for a constant C,.
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If we are not in a classical position then the inequality holds with a parameter.
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If we are not in a classical position then the inequality holds with a parameter. One such

parameter is
K|\
)= (aog)
r(K)B3|

where r(K) is the inradius.
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If we are not in a classical position then the inequality holds with a parameter. One such

parameter is
‘K' 1/n
t(K) = <7n )
r(K)B3|
where r(K) is the inradius.

Let K be a convex body with barycenter at the origin in R". Then, for every
1<j<n—k—1<n—1we have that

k(n—k—j)
Wi(K) < an,jly n=k (K)’\K| max Wi(K N H),

—k

for some constant o,k ;.
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Using the monotonicity of mixed volumes we may write

Wi(K) = V((K,n—j),(B5,j)) < V ((K’"_j)’ (T,fi)])) -

S.Brazitikos (Un. of Athens) Slicing for the surface area March, 2022



Using the monotonicity of mixed volumes we may write

Wi(K) = V((K,n—j),(B5,j)) < V ((K’"_j)’ (T,fi)])) -

We rewrite this inequality in the form

IK]
r(Ky'

n—k—j

W(K) < wh t(KY K| = wf t(KY|K|5]K|" " (1)
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Using the monotonicity of mixed volumes we may write

Wi(K) = V((K,n—j),(B5,j)) < V ((K’"_j)’ (T,fi)])) -

We rewrite this inequality in the form

IK]
r(Ky'

n—k—j

W(K) < wh t(KY K| = wf t(KY|K|5]K|" " (1)

Now, we use the estimate (Dafnis-Paouris)

n ¢ : /
— < P(K) =
Lk = [k]( ) |K|n;<k ( c

n,n—k

1
nk

|K N H|"dun,nk>
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Using the monotonicity of mixed volumes we may write

W) = V(Ko=) (88,0 < V ((Kon =00 (500 ) ) = ey

We rewrite this inequality in the form

n—k—j

W(K) < wh t(KY K| = wf t(KY|K|5]K|" " (1)

Now, we use the estimate (Dafnis-Paouris)

n ¢ : /
— < P(K) =
Lk = [k]( ) |K|n;<k ( c

1
nk

|K N H|"dun,nk>

n,n—k

This gives

K| < </
Co G

L
nk

|KmH|"dun,nk) <alkx max |KNH|,
HEG,

n,n—k

n,n—k
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Using the monotonicity of mixed volumes we may write

Wi(K) = V((K,n—j),(B5,j)) < V ((K’"_j)’ (T,fi)])) -

We rewrite this inequality in the form

IK]
r(Ky'

n—k—j

W(K) < wh t(KY K| = wf t(KY|K|5]K|" " (1)

Now, we use the estimate (Dafnis-Paouris)

n ¢ : /
— < P(K) =
Lk = [k]( ) |K|n;<k ( c

n,n—k

1
nk

|K N H|"dun,nk>

This gives

K| < </
Co G

n,n—k

1

nk

|KmH|"dun,nk) <alkx max |KNH|,
HEG,

n,n—k

and hence,

n—k—j K(n—k—j) n—k—j
< (alk) F yJnax ) |[K N H| "%
n,n—

K|
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Using the monotonicity of mixed volumes we may write

W) = V(Ko=) (88,0 < V ((Kon =00 (500 ) ) = ey

We rewrite this inequality in the form

n—k—j

W(K) < wh t(KY K| = wf t(KY|K|5]K|" " (1)

Now, we use the estimate (Dafnis-Paouris)

n ¢ : /
— < P(K) =
Lk = [k]( ) |K|n;<k ( c

n,n—k

1
nk

KN H|"du,,,,,k>
This gives

K| < </
Co G

n,n—k

1

nk

|KmH|"dun,nk) <alkx max |KNH|,
HEG,

n,n—k

and hence,

n—k—j K(n—k—j) n—k—j
|K|" " < (clk) F max |K N H| "k

HEGn,n—k
On the other hand, applying Aleksandrov’s inequalities for K N H we get

n—k—j

_
KN HI'TE < w, 7 WK N H)

for every H € Gp n—«.
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Combining the above we see that
K= < L (aLg) T Wi(K N H
I ‘ X nik (Cl K) Herg,,aj,(,k J( )7
Wk
and then (1) takes the form
"%k k(n—k—j) . P
") alk) = t(KY|K|" max W;(K N H).
HEG, h—k

i

Wi(K) < (wh fw
(n—k—Jj)

we conclude the proof.

n—k

i
Setting ank; = (Wi /w ")

March, 2022
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Connection with Busemann-Petty

Question-Koldobsky and Konig

If K and D are two convex bodies in R” such that S(K N&L) < S(DNEL) for all
€ € S"! does it then follow that S(K) < S(D)?
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Connection with Busemann-Petty

Question-Koldobsky and Konig

If K and D are two convex bodies in R” such that S(K N&L) < S(DNEL) for all
€ € S"! does it then follow that S(K) < S(D)?

Answering a question of Petczynski, they prove that the central (n — 1)-dimensional
section of the cube B, = [—1,1]" that has maximal surface area is the one that
corresponds to the unit vector & = %(1, 1,0,...,0) (exactly as in the case of volume)
i.e.
max S(BL Né7) = S(B% N&y) = 2((n—2)v2+1).
cesn—
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Connection with Busemann-Petty

Question-Koldobsky and Konig

If K and D are two convex bodies in R” such that S(K N&L) < S(DNEL) for all
€ € S"! does it then follow that S(K) < S(D)?

Answering a question of Petczynski, they prove that the central (n — 1)-dimensional
section of the cube B, = [—1,1]" that has maximal surface area is the one that
corresponds to the unit vector & = %(1, 1,0,...,0) (exactly as in the case of volume)
i.e.
max S(BL Né7) = S(B% N&y) = 2((n—2)v2+1).

cesn—
Comparing with a ball of suitable radius one gets that the answer to the Busemann-Petty
problem for surface area is negative in dimensions n > 14.

S.Brazitikos (Un. of Athens) Slicing for the surface area March, 2022



Connection with Busemann-Petty

Question-Koldobsky and Konig

If K and D are two convex bodies in R” such that S(K N&L) < S(DNEL) for all
€ € S"! does it then follow that S(K) < S(D)?

Answering a question of Petczynski, they prove that the central (n — 1)-dimensional
section of the cube B, = [—1,1]" that has maximal surface area is the one that
corresponds to the unit vector & = %(1, 1,0,...,0) (exactly as in the case of volume)
i.e.

max S(BLNET)=S(BLN& ) =2((n—2)vV2+1).
S n—1

Comparing with a ball of suitable radius one gets that the answer to the Busemann-Petty
problem for surface area is negative in dimensions n > 14.

Isomorphic version

Is there a constant 3, such that if K and D are two convex bodies in R"” with
S(KNet)y < S(DNEL) forall € € S" 1 then S(K) < .5(D)?
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Suppose that the isomorphic version holds, i.e. there is a constant 8, such that if K and
D are centrally symmetric convex bodies in R” that satisfy

S(KNet) < S(Dnet),
for all ¢ € S™71, then S(K) < 8.S(D).
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Suppose that the isomorphic version holds, i.e. there is a constant 8, such that if K and
D are centrally symmetric convex bodies in R” that satisfy

S(KNeD) <S(DNer),

for all £ € S"71, then S(K) < 8,S(D).
Now, let K be a convex body in R” and choose & € S™* such that

S(KNé&y) = max S(Kneth)
€ n—1
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Suppose that the isomorphic version holds, i.e. there is a constant 8, such that if K and
D are centrally symmetric convex bodies in R” that satisfy

S(KNeD) <S(DNer),

for all £ € S"71, then S(K) < 8,S(D).
Now, let K be a convex body in R” and choose & € S™* such that

S(KNé&y) = max S(Kneth)
€ n—1

and r > 0 such that r"2S(By™1) = S(rBy ') = S(K N &).
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Suppose that the isomorphic version holds, i.e. there is a constant 8, such that if K and
D are centrally symmetric convex bodies in R” that satisfy

S(KNeD) <S(DNer),

for all £ € S"71, then S(K) < 8,S(D).
Now, let K be a convex body in R” and choose & € S™* such that

S(KNé&y) = max S(Kneth)
€ n—1

and r > 0 such that r"2S(By™1) = S(rBy™') = S(K N &-). Then,
S(KNeh) < S(rBy net),

for all £ € S"71
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Suppose that the isomorphic version holds, i.e. there is a constant 8, such that if K and
D are centrally symmetric convex bodies in R” that satisfy

S(KNeD) <S(DNer),

for all £ € S"71, then S(K) < 8,S(D).
Now, let K be a convex body in R” and choose & € S™* such that

S(KNé&y) = max S(Kneth)
€ n—1

and r > 0 such that r"2S(By™1) = S(rBy™') = S(K N &-). Then,
S(KNeh) < S(rBy net),
for all € € S"~1. Therefore,

n—2

n— n=2 n— n—2 nyno=1

S(K)* < BITS(rBg) P = :-l%ggﬁ&smmgl).
2
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Suppose that the isomorphic version holds, i.e. there is a constant 8, such that if K and
D are centrally symmetric convex bodies in R” that satisfy

S(KNeD) <S(DNer),

for all £ € S"71, then S(K) < 8,S(D).
Now, let K be a convex body in R” and choose & € S™* such that

S(KNé&y) = max S(Kneth)
€ n—1

and r > 0 such that r"2S(By™1) = S(rBy™') = S(K N &-). Then,
S(KNeh) < S(rBy net),
for all € € S"~1. Therefore,

= 5(89)"

n—2 a=2 oy 1=2 n-2 N
S(K)"=1 < By 7" S(rBy) =1 = Bq~ max S(KN¢).

S(BI™Y) gesn—1

This implies that there is some constant c(n) such that
S(K) < c(n)S(K) 1 max, S(K &Y.
£esn—

The validity of the above is a new question.
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We start with an estimate for ellipsoids.

Proposition

Let £ be an origin symmetric ellipsoid in R”. Then,
S5(€) _1
——————— < Dyr(€) "1
max S(ENEL) ()
565"71

where D, > 0 is bounded by an absolute constant.
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We start with an estimate for ellipsoids.

Proposition

Let £ be an origin symmetric ellipsoid in R”. Then,

5(€)

1
— <D, ~n—
max S(EN¢EL) Dur(£)
éesn—l

where D, > 0 is bounded by an absolute constant.

We may assume that || = 1. Let a1 < --- < a, be the lengths of its principal semi-axes
of £ in the directions of e, ..., e,. We have seen that
5(€)

B|(zng)"]
W = Cna1w7

where C, is bounded by an absolute constant.

Since 12 2 »
B|(2n%) ]< E(xr, %) >

] lmn) =

1/2
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we have that

N 1 1/2 1/2
SE) o [Z27) o
—J_ X ndl n 1 — “n
(max, SENe) iz

March, 2022
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we have that

b 12 1/2
S(€) Lia 7 1
— < Ga | = =G |1+
L n 1 n 2
5?53)_(1 5(5 neg ) Zi:2 a7 Zi:2 :%
Using the arithmetic-geometric mean inequality we get
no2 T 2 2n
ai 2 1 =1 2 7= =
2?2(”_1)31 (ﬂ) =(n—1)aia; ' =(n—1)a; .

i=2 i
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we have that

L 1/2
5(5) Ei:l 2 1
——7 < Ca | = =G |1+
T n 1 n 2
,gg]sa)—(l S(EngL) Do E Do :%

Using the arithmetic-geometric mean inequality we get

. % 1 = 2 a2 =
E — =(n— 1)a} <72) =(n—1)aja; ' =(n—1)a;".
a: as...an

i=2 !

Moreover, 1 < —;— and adding these two inequalities we get
1

a1
1/2 %
1 1 1
I+ —— < w T % ;
Yo alt (n—1)a/”
therefore 5(€) ) )
max S(EN¢EL) < Dn I Dn r(g)ﬁ ’
{GS”*I 31

where D, is bounded by an absolute constant.
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The example of an ellipsoid F with a, = ... = a, = r and a1 = -7 gives that

S(F) L1
maXg ¢ gn—1 S(Fné&t) - nr(}-)ﬁ ’

therefore the inequality is sharp.
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The example of an ellipsoid F with a, = ... = a, = r and a1 = -7 gives that

S(F) L1
maXg ¢ gn—1 S(Fné&t) - nr(}-)ﬁ ’

therefore the inequality is sharp.
Using the inequality that ﬁ < S(K) for every convex body K of volume 1 in R” we get
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The example of an ellipsoid F with a, = ... = a, = r and a1 = -7 gives that

S(F) L1
maXg ¢ gn—1 S(Fné&t) - nr(}-)ﬁ ’

therefore the inequality is sharp.

Using the inequality that ﬁ < S(K) for every convex body K of volume 1 in R” we get

Let £ be an origin symmetric ellipsoid in R". Then,
S(E) < AS(E)71 max S(ENEY)
gesn—l

where A, > 0 is bounded by an absolute constant.
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The example of an ellipsoid F with a, = ... = a, = r and a1 = -7 gives that

S(F) L1
maXg ¢ gn—1 S(Fné&t) - nr(]_-)ﬁ ’

therefore the inequality is sharp.
1

Using the inequality that 75 < S(K) for every convex body K of volume 1 in R" we get

Let £ be an origin symmetric ellipsoid in R". Then,
S(E) < AS(E)71 max S(ENEY)
gesn—l

where A, > 0 is bounded by an absolute constant.

Using John's theorem and the monotonicity of surface area one can easily deduce that a
similar estimate holds true in full generality:
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The example of an ellipsoid F with a, = ... = a, = r and a1 = -7 gives that

S(F) L1
maXg ¢ gn—1 S(Fné&t) - nr(]_-)ﬁ ’

therefore the inequality is sharp.

Using the inequality that ﬁ < S(K) for every convex body K of volume 1 in R” we get

Let £ be an origin symmetric ellipsoid in R". Then,

S(E) < AS(E)71 max S(ENEY)
gesn—l

where A, > 0 is bounded by an absolute constant.

Using John's theorem and the monotonicity of surface area one can easily deduce that a
similar estimate holds true in full generality:For any convex body K in R" one has

S(K) < ALS(K)™1 max S(KN¢b)
gesn—l

where A], > 0 is a constant depending only on n.
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The example of an ellipsoid F with a, = ... = a, = r and a1 = -7 gives that

S(F) L1
maXg ¢ gn—1 S(Fné&t) - nr(]_-)ﬁ ’

therefore the inequality is sharp.

Using the inequality that ﬁ < S(K) for every convex body K of volume 1 in R” we get

Let £ be an origin symmetric ellipsoid in R". Then,
S(E) < AS(E)71 max S(ENEY)
gesn—l

where A, > 0 is bounded by an absolute constant.

Using John's theorem and the monotonicity of surface area one can easily deduce that a
similar estimate holds true in full generality:For any convex body K in R" one has

S(K) < ALS(K)™1 max S(KN¢b)
gesn—l

where A}, > 0 is a constant depending only on n.It is an interesting question to determine
the best possible behavior of the constant A, with respect to the dimension n.
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New Parameters

Recall Rivin's formula.
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New Parameters

Recall Rivin's formula.lf £ is an ellipsoid in R” with semi-axes a; < - -+ < a, in the
directions of ey, ..., e, then

5(5)—n|5\/ fT) do(€).
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New Parameters

Recall Rivin's formula.lf £ is an ellipsoid in R” with semi-axes a; < - -+ < a, in the
directions of ey, ..., e, then

ste)=nlel [ j—') do(c).

This can be rewritten as
S(&) = nlEIM(E)

where M(E) = [s,-1 [[€lleda(€).
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New Parameters

Recall Rivin's formula.lf £ is an ellipsoid in R” with semi-axes a; < - -+ < a, in the
directions of ey, ..., e, then

ste)=nlel [ :'.) do(c).

This can be rewritten as

S(&) = nlEIM(E)
where M(€) = [¢,_1 [|€lledo(€). It is natural to introduce the parameter
S(K)

PUK) = [RIM(K)
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New Parameters

Recall Rivin's formula.lf £ is an ellipsoid in R” with semi-axes a; < - -+ < a, in the
directions of ey, ..., e, then

ste)=nlel [ :'.) do(c).

This can be rewritten as
S(&) = nlEIM(E)
where M(€) = [¢,_1 [|€lledo(€). It is natural to introduce the parameter
S(K)
|KIM(K)
Our aim is to provide optimal upper and lower bounds for p(K) both in general and in

the case where K is in some of the classical positions.
We show the following:

p(K) =

S.Brazitikos (Un. of Athens) Slicing for the surface area March, 2022



New Parameters

Recall Rivin's formula.lf £ is an ellipsoid in R” with semi-axes a; < - -+ < a, in the
directions of ey, ..., e, then

ste)=nlel [ :'.) do(c).

This can be rewritten as
S(&) = nlEIM(E)
where M(€) = [¢,_1 [|€lledo(€). It is natural to introduce the parameter
5(K)
|KIM(K)
Our aim is to provide optimal upper and lower bounds for p(K) both in general and in

the case where K is in some of the classical positions.
We show the following:

p(K) =

There exist absolute constants ci, ¢ > 0 such that for every convex body K € R" we

have
avn < p(K) < < on’?.

Moreover, both estimates give the optimal dependence on the dimension.
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Proof in the centrally symmetric case.
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Proof in the centrally symmetric case.By the simple case k = 1 of the Rogers-Shephard
inequality we have that

n u
DullclKI > 1P, K| > 14 k)
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Proof in the centrally symmetric case.By the simple case k = 1 of the Rogers-Shephard
inequality we have that

n u
DullclKI > 1P, K| > 14 k)

Integrating over the sphere we get

1 Wn—1 1 n
- < ~—— < =M(K)IK]|.
FMUIK| < “E2S(K) ~ 2-S(K) < G M(K)|K]
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Proof in the centrally symmetric case.By the simple case k = 1 of the Rogers-Shephard
inequality we have that

n u
DullclKI > 1P, K| > 14 k)

Integrating over the sphere we get

1 Wn—1 1 n
- < N — < = .
2M(K)|K|\ e S(K) \/ES(K)\ 2M(K)|K|

The order of the bounds is sharp since they are achieved by

1 n
P, = R": = i <1
{xe |X1\+S E |xi| }

i=2

and
P.s ={x: x| <s,|x| <afori>2}

where 0 < s < a.
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Thank you for your attention!!!

S.Brazitikos (! of Athens) Slicing for the surface area March, 2022



