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R R ∪ {−∞} ⊕
� u⊕ v = max{u, v} u� v = u+ v Rmax X

C(X) ϕ : X → R

C(X) ⊕ � ϕ ⊕ ψ = max{ϕ, ψ} ϕ � ψ = ϕ + ψ
λ� ϕ = ϕ+ λX ϕ ψ ∈ C(X) λ ∈ R μ : C(X)→ R

X 1) μ(λX) = λ λ ∈ R 2) μ(λ� ϕ) = μ(ϕ) + λ
λ ∈ R ϕ ∈ C(X) 3) μ(ϕ ⊕ ψ) = μ(ϕ) ⊕ μ(ψ) ϕ, ψ ∈ C(X)

X I(X) I(X) R
C(X)

I(X) f : X → Y
I(f) : I(X)→ I(Y ) I(f)(μ)(ϕ) = μ(ϕ ◦ f) μ ∈ I(X)

ϕ ∈ C(Y ) I
μ ∈ I(X) μ :

μ = ∩{A ⊂ X : Ā = A, μ ∈ I(A)} x ∈ X δx(ϕ) = ϕ(x) ϕ ∈ C(X)
δx {x}

US(X) =
{
λ : X → [−∞, 0]

∣∣ λ

x0 ∈ X λ(x0) = 0
}
.

I(X) =

{⊕
x∈X

λ(x)� δx : λ ∈ US(X)

}
.

Iω(X) =

{⊕
x∈X

λ(x)� δx : λ ∈ US(X), |{x ∈ X : λ(x) > −∞}| < ∞
}

⊂ I(X).

Iω(X) I(X)

ρ2(μ1, μ2) = inf

⎧⎪⎨
⎪⎩

∑
(x, y)∈supp ξ

eλ1(x)+λ2(y) · ρ(x, y)
∑

x∈suppμ1
eλ1(x) · ∑

y∈suppμ2
eλ2(y)

: ξ ∈ Λ1 2

⎫⎪⎬
⎪⎭ ,

μi =
⊕
x∈X

λi(x)� δx ∈ Iω(X) i = 1, 2 μ ν ∈ I(X)

{μn} {νn} ⊂ Iω(X) lim
n→∞μn = μ lim

n→∞ νn = ν

ρI(μ, ν) = lim
n→∞ ρ2(μn, νn).

ρI I(X) I(X)
ρ X

ψ ψX : I
2(X)→ I(X)

M ∈ I2(X) ψX(M)(ϕ) = M(ϕ) ϕ ∈ C(X) ϕ : I(X)→ R

ϕ(μ) = μ(ϕ) X n ψn+1, n =
ψIn−1(X) : I

n+1(X)→ In(X) ψn+1, n ◦ ηn, n+1 = IdIn(X)

⊕⊕⊕⊕⊕⊕⊕⊕
max XXXXXXXXX

R

= max{{{{{{{ϕ,ϕ,ϕ,ϕϕ,ϕ,ϕ,ϕ,ϕ, ψψψψψψψψψ}}}}}}}}} ϕϕϕϕϕϕϕϕϕ ��������� ψ = ϕ + ψ
μ ::::: CCCCCCCCC(((((((((XXXXXXXXX))))))))→ R

λ ∈ R 2) μ(λ� ϕϕϕϕϕϕϕϕϕ) ===) ====== μμμμμμμμμ((((((((ϕϕϕϕϕϕϕϕϕ) +) +) +) +++) +) ++ λλλλλ
ϕ,ϕϕϕϕϕ ψ ∈ C(X)

X) IIIIII(((((((XXXXXXXXX)))))))) R
C(X)

f ::::: XXXXXXXXX →→→→→→→→→ YYYYYYY
I(f)(μ)(((((((((ϕϕϕϕϕϕϕϕϕ)) =) =))) === μμμμμ(((((ϕϕϕ ◦◦◦◦◦◦ fffffffff))))))))) μ ∈∈∈∈∈∈∈∈∈ IIIII(X)

μ ∈ IIIII(((((XXXX))))
x ∈ X δδδδδδδδδxxxxxxxx(ϕ) = ϕ(x)

{{{{{xxx}}}}}

λ

x0 ∈ X

I(X) =========

{{{{{{{{{⊕⊕⊕⊕⊕⊕⊕
x∈∈∈∈∈∈XXXXXXX

λ(x)� δδxxxxxxxxx : λλ ∈ USUU (X)

}

IωII (X) =====

{{{{{{{⊕⊕⊕⊕⊕
x∈X

λ(x))� δx : λ ∈ USUU (X), |{x ∈

ω(X) IIIIIIIII(((XXXXXXXXX)

ρ2(μ1, μμμμμ2) =) =) ==) =) = inininininf

⎧⎧⎧⎧⎧⎧⎧⎪⎧⎧⎨⎪⎪
⎪
⎨⎨
⎩⎪⎪

∑
(x, y)∈

μi =
⊕⊕⊕⊕⊕
x∈X

λλλλi(((((xxxxx)))� δx ∈ IωII (X

{μμnnnnnn} {{{{{νννnνν } ⊂ IωII (XXX)))))

ρI

MMMM ∈∈∈∈ I2(X)

1



ψ1, 0 : (I
2(X), ρI2)→ (I(X), ρI)

N ∈ ψ−11, 0(μ) ρI(μ, δx0) = ρI2(δδx0 , N)

ρI(μ, η0, 1(X)) ≥ ε ρI2(I(η0, 1)(μ), η1, 2(I(X))) ≥ ε
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