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Random polytopes with vertices in K

fo(Pn) f vertices of P,
o £(P,) ﬂ(F,,) _ i edge.s of P,
fa—1(Pn) # facets of P,

V(K) — V(P»)

Vi_1(K) — Va-1(P»)

@ intrinsic volumes:

Vi(K) — VA(P,)
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V(K) - /EV(Pn) = CdT(K) nf1 |nd_1 n+--.
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Affentranger, Barany, Blaschke, Buchta, Dalla, Efron,
Giannopoulos, Groemer, Larman, Reitzner , Rényi,
Schneider, Sulanke, Wieacker, . ..
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The floating body and mean values

K e K9: 2

(Schiitt, Werner)

V(K) = EV(P,) = caQ(K) n @1 + - - ‘

(Schiitt)



The floating body and mean values

K € P
V(K) — V(Kpg) = ca T(K)3In?" 1 (1/8) + - --

Bérany, Buchta, Schiitt

V(K) = EV(P,) = cy T(K)n In L n . J
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floating body and first deviation inequalities

K smooth: o
T,=—
n
with «,, — 0o
With high probability Kj7,; C P,. J

Barany, Buchta, Dalla, Larman, ...
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floating body and first deviation inequalities

K polytope:
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Azuma's inequality

smooth K:
V=V(X,...X,) = V(Yy,..., Yan)

1Gi( Y, ..., V)| < —, mr, < (n/Inn)t=2/(@+)

PV(Py) — EV(Py)| > x) < e /nn/m 2/ e
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Variance

smooth K:

== UQ(V) < en~172/(d+1) | 1+2/(d+1)

o?(V) < en~172/(d+D) J

Reitzner



Azuma’s inequality

smooth K:

|
G(Yas- -, Yl < =2, mr, < (n/Inn)=2/(H)
n

Azuma's inequality for V/(P,)
For smooth K

—1-2/(d+1) ,

P(|V(P,) — EV(P,)| > x) < 2ec(/o(V))* In




Azuma's inequality
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Azuma’s inequality

K polytope:
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Barany, Reitzner
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Azuma's inequality

K polytope:

V=V(Xg,...X2) = V(Ys,.., Yy )

I 4d-3
|Ci(Y17'--v Yl)| < ua mr, < Indiln
n

Barany, Reitzner
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Barany, Reitzner



Azuma’s inequality

K polytope:

Azuma's inequality for V(P,)

For K a polytope

P(|V(P,) — EV(P,)| > x) < 2ec(/o(V)? ™80 4 jp—c
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Vu's concentration inequality

Gty ..., t;) = E(f|t,..., t;) — E(f|ty, ..., ti_1)

B(t) = maxsup |Ci(ty, ..., t;)]
i ti

SP(t) =) St ti1) ZIEt (tr,..., ;)

o*(f) = IE(f — [Ef)? Zc =Y EC

= [ES(t)



Vu's concentration inequality
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Vu's concentration inequality

Gty ..., t;) = E(f|t,..., t;) — E(f|ty, ..., ti_1)

B(t) = max sup |Gi(ta, -, t7)]

tj

:ZSI?(tl,...,,l ZIEt t]_,... )
Vu's concentration inequality

For x < So2/(2B).

P(f(T) — EF(T)] > x) < 2e &/o)/(49)
+IP(S2(t) > So? or B(t) > B)




Vu's concentration inequality

K smooth :
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Vu's concentration inequality

d—1
K smooth , B = n1T3ds:

d—1
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Vu's concentration inequality

d=1
K Smooth i B = n_1+3d+5:

d—1

IP(B(t) > B) < o cn3dis

d—1
/P(52(t) > 500'2 and B(t) < BO) < e—cn3d+5 J
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Vu's concentration inequality

Vu's inequality for V(P,)

_ (d+3)?
For smooth K and x < cn (@+DGEd+5) |

d—1

PUV(P,) — EV(P)| 2 x) < 26 <t/atV) | g-endss

4

Azuma'’s inequality for V/(P,)

For smooth K

P(V(P,) — EV(P,)| > x) < 2e~¢(/o(V))* n=2/0n 4 e
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Other types of random polytopes:

Gaussian polytopes

X1, ..., X, normal distributed in IR?, P, =[X1,...,X,]

EV(P,) = kg25 InSn+ -

Affentranger, Barany, Baryshnikov, Hueter, Hug,
Raynaud, Reitzner , Rényi, Schneider, Sulanke, Vitale,
Vu, Wieacker, ...
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Gaussian polytopes and Azuma's inequality

Azuma's inequality for V(P,)

—(d+1)
n

P(|V(P,) — EV(P,)| > x) < 2e~</eV)? In"5n 4 jp—e
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Random points on 0K

K smooth, Xi, ..., X, random points on 0K, P, =[Xi,...,X,]

V(K) — EV(P,) = c(..)n @1 + - --

0,2( V) ~ n—1—4/(d—1)

Buchta, Gruber, Miiller, Tichy, Reitzner, Schneider,
Schitt, Werner,
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Azuma'’s inequality

Azuma's inequality for V(P,)
For K smooth

(d+5)/(d+1) p,

P(\V(P,) — EV(P,)| > x) < 2e~<(x/o(V))in"{
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