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f(X) X Φ1

η f Φ2

f
f
X d : X ×X → R

+
R
+ = [0,∞)

x, y, z ∈ X (d(x, y) = 0) ⇔ (x = y) d(x, y) = d(y, x)
d(x, y) � d(x, z) + d(z, y) (X, d)

(X, d)

(X, d) (Y, ρ) f : X → Y
η η : [0,∞) → [0,∞)

d(x, a) � td(x, b) ρ(f(x), f(a)) � η(t)ρ(f(x), f(b))

a, b, x X t > 0

(X, d) Φ: R+ × R
+ → R

+

d Φ Φ(0, 0) =
0 x, y, z ∈ X

d(x, y) � Φ(d(x, z), d(y, z)).

Φ(u, v)
u + v K(u + v) b K � 1 max{u, v}

(X, d) Φ1 (Y, ρ)
f : X → Y η

Φ1 Φ2 : R
2
+ → R+

Φ2 Φ(0, 0) = 0
λΦ1(x, y) � Φ1(λx, λy) Φ2(λx, λy) � λΦ2(x, y) λ > 0

t1, t2 ∈ R+ \ {0}

1 � Φ1

(
1

t1
,
1

t2

)
1 � Φ2

(
1

η(t1)
,

1

η(t2)

)
.

Φ2 (Y, ρ)

XXXXXXXXX Φ

d : X ×××××XXXXXXXX →→ RRRR
+
RRRR
+++++++++ = [0,∞)

(((((d((((x,x,x,x,x y) =) ==== 0)0)0)0)0) ⇔ (((((xxxxx = yyyy))) d(x, y
(X, d)

Y, ρ)
η : [::::::: 0000000,,,,,,,,∞) →→→→→→ [[0,∞)

(x, a) � td(x, bbbbbbbbb))))))))) ρ(f(x)))))))), ff, fffffff(((a)) � η(t)

b, x X t >t >t >>>>t >>> 0000000

(X, d)
d ΦΦΦ
xxx,xxxx y, zzzzz ∈∈∈∈∈ XXXXXXX

d(x, y) �

u + v

(((((X, d)
f :: XXXXXXXX → Y

Φ1

ΦΦΦΦ2222

λΦ1((((((x, y) � Φ

Φ



(X, d)

d(x, z)d(t, y) � d(x, y)d(t, z) + d(x, t)d(y, z)

(X, d)

(X, d) (Y, ρ) f : X → Y
η t1, t2, t3, t4 ∈ R+

t1t2t3t4 � t1t2 + t3t4 η(t1)η(t2)η(t3)η(t4) � η(t1)η(t2) + η(t3)η(t4),

(Y, ρ)

(X, d) x, y, z X
y x z d(x, z) = d(x, y) + d(y, z)

(X, d) (Y, ρ) f : X → Y η
η

η(t) =

{
1
2 + Ψ1(t, 1 − t), t ∈ [0, 1],

1
1
2
+Ψ2( 1t ,1− 1

t )
, t ∈ [1 + ∞),

Ψ1 Ψ2

[0, 1] × [0, 1] Ψ1(1, 0) = Ψ2(1, 0) = 1/2 f

(X, d)

fffff :: XXXXXXXX →→→→→ YYY

) + η(t3)ηηη(((((((t444444444)))),

XXXXXXXXX
+ d(y, z)

f : XXXXXXXX →→→→→→→→→ YYYYYYYYY ηηη

− t), ttttt ∈∈∈∈∈ [0, 1],

( t
,1− 1

t )
, ttt ∈∈∈∈∈ [1[111 ++++ ∞),

Ψ1(1(1(1(1(1, 0)0)0)0)0) = ΨΨΨΨΨ2(1(1(1(1,,,, 0)0))))0)))) === 1/2



AX − Y B = C

P2(C)

τ

T0
2n−2 < k ≤ 2n−1 n T0
(n− 1)

τ

2n−2 < k ≤ 2n−1
(((((nnn− 1)


