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((X, d) ∈ A)⇔ ((X, d) ∀ r̃ ΩX
∞,r̃).

(X, d) p ∈ X C D ⊆ X

Δ(C,D) := sup{d(x, y) : x ∈ C, y ∈ D}.
ε ∈ (0, 1) S2

ε

S2
ε :=

{
(r, t) ∈ Sp2(X) : r �= 0 �= t

∣∣∣r
t
− 1

∣∣∣ ≥ ε
}
,

Sp2(X) Sp(X) = {d(x, p) : x ∈ X}
(X, d) p X (X, d) ∈ A

lim
k→1

lim sup
r→∞

diam(A(p, r, k))

r
= lim

r→∞
diam(S(p, r))

r
= 0

r ∈ (0,∞) k ∈ [1,∞) A(p, r, k) {x ∈ X : r
k ≤ d(x, p) ≤ rk}

S(p, r) {x ∈ X : d(x, p) = r}
ε ∈ (0, 1) ((qn, tn))n∈N ⊂ S2

ε

lim
n→∞ qn = lim

n→∞ tn =∞,

lim
n→∞

qn
tn

= c0 ∈ [0,∞],

lim
n→∞

Δ(S(p, qn), S(p, tn))

|qn − tn| := κ0.

∀∀∀∀∀∀∀ ˜̃̃̃̃̃̃rrrrr

X

:= sup{{dddd(((((x,x,x,xx, yyyyyy) :) :) :) :) : x ∈∈∈∈∈ CCCC,CCCC y ∈ D

(0, 1)1)))))))) SSSSSS2222
εS{

(r, t) ∈ SpSpSpSpSpSpSpSpSp2(X) : r ���������== 0������������������ �=�� t

SpSpSpSpSpSpSpSpSp(((((((((XXXXXXXXX) =) =) =) =) =) =) =) =) = {d(
X, d))))))))

limmmmm
k→1

lililililim smmmm up
rrr→→→→→∞→→

dddddiam(

rrrrr ∈∈∈∈ (0(0(( ,∞) k
rrr))))) {x
∈ (0(0(0(0(0, 1)1)1)11 ((qn



(X, d) Y X (X, d) ∈ A
(Y, d) ∈ A

0

ρ = kbϕ,

k b k ∈ (0,∞) b ∈ (0, 1) ∪ (1,∞)
ϕ1 = − ln k

ln b

ρ = bϕ.

S
∗

S = S
∗ ∪ {0},

S S
∗

C S

d(z, w) = |z − w|
(S, d) SSSS
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