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Convex bodies

A subset K ⊂ Rn is said to be a convex body if it is convex, compact
and has non-empty interior.



Convex bodies

A convex body K is centrally symmetric if x ∈ K ⇒ −x ∈ K .

If ‖ · ‖ is a norm in Rn, its unit ball

K := {x ∈ Rn : ‖x‖ ≤ 1}

is a centrally symmetric convex body.

Conversely, if K is a centrally symmetric convex body, it is the unit
ball of the norm defined by

‖x‖K := min{λ ≥ 0 : x ∈ λK}
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Let K be a centrally symmetric convex body. Its polar body is defined by

K ◦ = {y ∈ Rn : 〈x , y〉 ≤ 1 ∀x ∈ K}
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Convex bodies

Given two centrally symmetric convex sets K1 and K2, their lp sum is
defined

K1 ⊕p K2 =
{
τ1x1 + τ2x2 : x1 ∈ K1, x2 ∈ K2 : τp′1 + τp′2 = 1

}

When p = 1,∞
K1 ⊕1 K2 = K1 + K2 (Minkowski sum)

K1 ⊕∞ K2 = conv{K1,K2}

lp sums of segments are called p-zonotopes
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p-zonotopes and duals

Let a1, . . . , am be norm-one vectors spanning Rn and θ1, . . . , θm positive
numbers. We call

K∞ := {x ∈ Rn : |〈x , ai 〉| ≤ θi , i = 1, . . . ,m}
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p-zonotopes and duals

K∞ is the unit ball of the norm

‖x‖K∞ = max
i=1,...,m

|〈x , ai
θi
〉|

For p ≥ 1, define Kp as the unit ball of the norm given by

‖x‖pKp
=
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θi
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Brascamp-Lieb inequality and its reverse

Theorem

For every 0 < c1, . . . , cm < 1 and for every f1, . . . , fm : R→ R+ such that

f
1
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m∏
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fi (〈ai , x〉)dx ≤ D(A, c)
m∏
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(∫
R
f

1
ci
i (x)dx

)ci

(BL)

∫ ∗
Rn

sup
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∑m
i=1 ciyiai

m∏
i=1

fi (yi )dx ≥
1

D(A, c)

m∏
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R
f

1
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i (x)dx
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. (RBL)
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Brascamp-Lieb inequality and its reverse∑m
i=1 ci = n is a necessary condition for D(A, c) to be finite.
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Volume estimates
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New estimates

Theorem
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and conversely
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p =∞, θi = 1. This condition gives us the ’best best constant’ in
Brascamp-Lieb inequality.

If In =
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