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τ ≥ ℵ0 X μ = {Uα : α ∈ A}
X |A| = τ B ⊂ A |B| = τ

⋂{Uα : α ∈
B} �= ∅ k(X) = {τ : τ X}

min{τ : τ+ X} X
sh(X) τ+ τ

τ ≥ ℵ0 X μ = {Uα : α ∈ A}
X |A| = τ B ⊂ A |B| = τ {Uα : α ∈ B}

pk(X) = {τ : τ X}
min{τ : τ+ X} X

psh(X) τ+ τ
ξ = {Fα : α ∈ A} X

ξ
NX X

M X
X,

OF F Φ ∈ M
F ∈ M [2].

NX X NX X.

E = O(U1, U2, . . . , Un)〈V1, V2, . . . , Vs〉 {M ∈ NX : i = 1, 2, . . . , n Fi ∈ M
Fi ⊂ Ui, j = 1, 2, . . . , s F ∩ Vj �= ∅ F ∈ M} U1, U2, . . . , Un,

V1, V2, . . . , Vs X

X ϕ τ
Nϕ

τ X

Nϕ
τ X = {M ∈ NX : ∃F ∈ M : ϕ(F ) ≤ τ}.

X ϕ = d, τ = ℵ0

sh(Nϕ
τ X) ≤ sh(X);

psh(Nϕ
τ X) ≤ psh(X).
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π1O(f)


