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. Floating bodies

.

Dupin , Blaschke n - 213

K is a convex body in IR
"

( a compact subset of 112 "

s . te . int CK ) # 0)
let 020

.

Dupin floating body Kqog
is the set that has boundary

given by the centroids of

a hyperplane H that cub

off a set of volume reef K
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→ Dupin floating

body Ky)

Note : name floating body

comes from Archimedean principle
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Q : when is the Dupin floating

body convex ?



Definition ( Baranyit Larman; Schiitttw
Let k be a convex body in

'

112"
.

Let 020 .

Then the (convex) floating body kg

Kr = n Ht

HH
-

n KINE d -

*¥tH-
• Ko is convex

• Ko = K
,
Ko E K
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Kr

we see : there are points on the

boundary of Ko where a

support hug -pep lane cuts off more

than J

• Euclidean unit ball Bz
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• square in IR
"

with side length 2

or BL
.
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Note : . dad@Ig need not be C
'

• 2 Facts :

If Ky, is convex
,
then K@g=Kg

Thin L Meyer + Reisner)
tf k is a O- symmetric Carex

( XEK⇐ -XEK)
bods ' then

Ky) = Kd



Some more properties

• Kg is strictly convex

•

'through every point on 0kg

there is at least one hyrceplamelf

that cuts off a set of volume of

of K and this hyperplane towels

d Kr in exactly this one point

which is then the centroid of

Hnk

Q : Why consider floating

bodies ?
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2 . Affine surface area

K convex body in 112 "
.

Intl
as CK) = J key dm CX) =

✓
Nk)

ok Ib-
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lnjddlu) #
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=

where k is the Gauss -curvature at

X E OK

Mk is the usual surface measure

an OK i f deer. = LOKI
dk

fr
,
is the curvature function of K

at u , i. e . fklu )
=¥, s.tl . )
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Examines as CK ) = tick"÷d①ep
• as CBI ) = 10132 I = n 11321

• Let P be a poly tone

← T
-

Properties
- T is an attire

• affine invariant : map , dettto

as LT K ) =1detTIh¥' asCK )
• valuation C Schiitt) , K , L

as C Ku L ) t as ( Khl) =asCk )-lady

s.tl . KUL is convex

• upper- semi continuous ( leet
wak)

k; K ⇒ "mjsupasckj) EasCK)



AS cannot he continues fr the
-

Hausdorff metric

Pj → BY asc Pj 7=0 Kj

as CB 's ) SO

• affine iso perimetric inequality

as CK)

⇒ e- fifty, ) win

equity ist k is an ellipsoid

affine iso perimetric inequality
⇐

Blaschke - Santa to inequality



K convex body in IR"
.
OE int CK)

KO - Lye 112
"
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Blaschke Saw tutor inequality
-

F a unique so E int CK) , W - I .org

So = 0 ,
s . te .

µ ' '

anaemiawire equality ist

Q : what about lower bounds fr

For O - Jbornnrhick

IKI Ikot ? olkllkol 71131111371
Mahler conjecture :

= 4Th!
• lkllkol 2 IS llsolssimrax



Mahler conjecture is open fr n24
-

Symmetric 3 - dim . case solved by

- Iri geht Shibata
-

- - . - -

⇒
Blaschke Santali inequality⇐

affine iso perimetric inequity
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hk is the Supnet function of K

hklu) = max Lu , XS = cu , Xo S

X E K
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Instead of Iko I = th
g
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Hyo Lu ) = max Lu , y s = Lu , yo )

# YE Ko

yo E ko

= ago , :YS=¥uTc% .
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= const ⇐ K is on

④
eehbo

htt

CX ,Nex Kcxj
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= const ⇒ k is an

ellipsoid
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K = - K ⇒ KE) = Ko
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