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(X, d) p X r̃ = (rn)n∈N
X̃∞,r̃ x̃ = (xn)n∈N ⊂ X

n→∞ d(xn, p) = ∞ ˜̃
dr̃(x̃) =

n→∞
d(xn,p)

rn
.

≡ X̃∞,r̃

(x̃ ≡ ỹ) ⇔
(

n→∞
d(xn, yn)

rn
= 0

)
.

ΩX
∞,r̃ ≡ X̃∞,r̃ α, β ∈ ΩX

∞,r̃

x̃ ∈ α ỹ ∈ β

ρ(α, β) :=
n→∞

d(xn, yn)

rn
. (1)

(GX,r̃, ρ) V (GX,r̃) = ΩX
∞,r̃

E(GX,r̃)

({u, v} ∈ E(GX,r̃)) ⇔ (u v u �= v) ,

ρ : E(GX,r̃) → R
+

(X, d) r̃ (GX,r̃, ρ)

G A ⊆ V (G) A
G C

V (C) ⊆ V (A)

V (C) = V (A) A G.

n ≥ 2 Fn : Xn → R

Fn(x1, ..., xn) :=

⎧⎪⎪⎪⎨
⎪⎪⎪⎩

1≤k≤n
d(xk,p)

∏
1≤k<l≤n

d(xk,xl)

(
1≤k≤n

d(xk,p)

)n(n−1)
2 +1

(x1, ..., xn) �= (p, ..., p),

0 (x1, ..., xn) = (p, ..., p).

(X, d) p ∈ X n ≥ 2.∣∣∣ΩX
∞,r̃

∣∣∣ ≤ n ΩX
∞,r̃ ⊆ ΩX

∞,r̃

x1,...,xn→∞Fn(x1, ..., xn) = 0.

(X, d) ΩX
∞,r̃

.

= 0

)))))))))
....

X̃XXXXXXXX∞∞∞∞∞∞∞∞,˜̃rrrrrrrrr

=
n→∞→∞→→→→→→→

d(((((xxxxxnnn, y, y, y, yn))

rrrrrnnnnnn
.

X,r̃, ρ))))

X,r̃)) ⇔ (((((((((uuuuuuuuu v

R
+

(((((((((X,XXXX d)
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(nk)k∈N ⊂ N r̃′ (rnk
)k∈N

r̃ = (rn)n∈N x̃ = (xn)n∈N ∈ X̃∞,r̃ x̃′ := (xnk
)k∈N

˜̃
dr̃′(x̃

′) = ˜̃
dr̃(x̃) x̃ ∈ X̃∞,r̃. ỹ ∈ X̃∞,r̃

n→∞
d(xn,yn)

rn
,

k→∞
d(xnk

, ynk
)

rnk

=
n→∞

d(xn, yn)

rn
.

π′ : ΩX
∞,r̃ → ΩX

∞,r̃′ π′(α) = {(xnk
)k∈N : (xn)n∈N ∈ α}

(GX,r̃, ρ) (GX,r̃′ , ρ), v u GX,r̃ π′(v) π′(u) GX,r̃′

ρ({u, v}) = ρ({π′(u), π′(v)}). π′(C) GX,r̃′ C GX,r̃.

ΩX
∞,r̃ π′(ΩX

∞,r̃) GX,r̃′

(nk)k∈N ⊂ N.

ΩX
∞,r̃

E ⊆ R
+ E

p(E,∞) :=
h→∞

l(∞, h, E)

h

l(∞, h, E) [0, h] \E. E
p(E,∞) = 1.

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

Sp(X)
ΩX
∞,r̃

ΩX
∞,r̃

ΩX
∞,r̃;

ΩX
∞,r̃

ΩX
∞,r̃

h,E))

h

[0[0[0[0[0[0[0[0[0, h, h, h, h, h, h, h, h, h]]]]]]]] \\\\\\\\\E. E

SSSSpSS (XXXXX) :) :))) :) :) :===== {{{{ddd(((((((((xxxx,xx,xx p) : x

ppppppp ∈ X.

ΩX
∞,r̃

ΩX
∞,r̃

ΩX
∞,r̃;

ΩX
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