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Ðîçãëÿäàþòüñÿ âëàñòèâîñòi ïðîñòîðó ôàêòîðîá'¹êòiâ êîìïàêò-
íèõ ãàóñäîðôîâèõ ïðîñòîðiâ. Äîâåäåíî, ùî òîïîëîãiçàöiÿ öüîãî
ïðîñòîðó, ÿêà áàçó¹òüñÿ íà òîïîëîãi¨ Âàéñìàíà, âçàãàëi êàæó÷è,
íå ¹ ôóíêòîðiàëüíîþ.

1. ÂÑÒÓÏ

Ó êàòåãîði¨ êîìïàêòíèõ ãàóñäîðôîâèõ ïðîñòîðiâ äîáðå âèâ÷åíèì ¹ ôóíê-
òîð ãiïåðïðîñòîðó exp, ÿêèé ñòàâèòü ó âiäïîâiäíiñòü êîæíîìó ïðîñòîðî-
âi ìíîæèíó âñiõ éîãî íåïîðîæíiõ çàìêíåíèõ ïiäìíîæèí, íàäiëåíó òî-
ïîëîãi¹þ Âi¹òîðiñà. Âëàñòèâîñòÿì ãiïåðïðîñòîðiâ ïðèñâÿ÷åíî îáøèðíó
ëiòåðàòóðó (äèâ., íàïðèêëàä, îãëÿä ó [2]). Ó äîñëiäæåííÿõ ç òîïîëîãi¨
íåìåòðèçîâíèõ êîìïàêòiâ ïðè çàñòîñóâàííi òåõíiêè îáåðíåíèõ ñïåêòðiâ
âèíèêà¹ äóàëüíà äî exp êîíñòðóêöiÿ Φ, ÿêà ñòàâèòü ó âiäïîâiäíiñòü êîæ-
íîìó ïðîñòîðîâi ìíîæèíó éîãî ôàêòîðîá'¹êòiâ (äèâ. [3]).

Äåòàëüíiøå, íåõàé X, Z1, Z2 � êîìïàêòíi ãàóñäîðôîâi ïðîñòîðè. ßê-
ùî fi : X → Zi, i = 1, 2, � íåïåðåðâíi âiäîáðàæåííÿ íà, òî ââàæà¹ìî, ùî
f1 ∼ f2, ÿêùî iñíó¹ ãîìåîìîðôiçì h : Z1 → Z2 òàêèé, ùî h ◦ f1 = f2. Âiä-
íîøåííÿ ∼ ¹ âiäíîøåííÿì åêâiâàëåíòíîñòi íà êëàñi âñiõ âiäîáðàæåíü ½íà�
(ôàêòîðâiäîáðàæåíü) ïðîñòîðó X. Ôàêòîðìíîæèíà Φ(X) öüîãî âiäíîøå-
ííÿ ìîâîþ òåîði¨ êàòåãîðié iíòåðïðåòó¹òüñÿ ÿê ìíîæèíà ôàêòîðîá'¹êòiâ
îá'¹êòà X êàòåãîði¨ Comp êîìïàêòíèõ ãàóñäîðôîâèõ ïðîñòîðiâ.

Òîïîëîãiçàöiÿ ìíîæèíè Φ(X), ÿêà áàçó¹òüñÿ íà òîïîëîãi¨ Âàéñìàíà
íà ìíîæèíi âñiõ íåïîðîæíiõ çàìêíåíèõ ïiäìíîæèí ìåòðè÷íîãî ïðîñòî-
ðó, âïåðøå çàïðîâàäæåíà àâòîðîì ó [1]. Ó ïðàöi [1] âiäçíà÷åíî, ùî, íà
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âiäìiíó âiä ãiïåðïðîñòîðó, êîíñòðóêöiÿ Φ íå âèçíà÷à¹ ôóíêòîð, îçíà÷å-
íèé íà êàòåãîði¨ Comp. Ó äàíié ðîáîòi ìè ïîäà¹ìî äåòàëüíå äîâåäåííÿ
öüîãî ôàêòó. Êðiì òîãî, ïîêàçó¹ìî, ùî âiäîáðàæåííÿ ïðîñòîðiâ ôàêòîð-
îá'¹êòiâ, ïîðîäæåíå âiäêðèòî-çàìêíåíèì âêëàäåííÿì, ¹ íåïåðåðâíèì.

2. ÏÐÎÑÒIÐ ÔÀÊÒÎÐÎÁ'�ÊÒIÂ

Êîðîòêî íàâåäåìî íåîáõiäíi îçíà÷åííÿ, ùî ñòîñóþòüñÿ ìíîæèíè Φ(X).
Íåõàé (X, ρ) � ìåòðè÷íèé ïðîñòið. Ïîçíà÷èìî ÷åðåç CL(X) ìíîæèíó

âñiõ íåïîðîæíiõ çàìêíåíèõ ïiäìíîæèí ïðîñòîðó X. Íà ìíîæèíi CL(X)
ìîæíà çàïðîâàäèòè ðiçíi òîïîëîãiçàöi¨. Äëÿ íàøèõ ïîòðåá çíàäîáèòüñÿ
òîïîëîãiÿ Âàéñìàíà [3]. Áàçîâèì îêîëîì åëåìåíòà A ∈ CL(X) ¹ ìíîæèíà

O(A; x1, . . . , xn; ε) = {B ∈ CL(X) | |ρ(xi, A)− ρ(xi, B)| < ε},
x1, . . . , xn ∈ X, ε > 0.

Òîïîëîãiþ Âàéñìàíà â CL(X) ïîçíà÷èìî ÷åðåç τw.
Íåõàé X � êîìïàêò. ×åðåç C(X) ïîçíà÷èìî àëãåáðó âñiõ äiéñíîçíà-

÷íèõ íåïåðåðâíèõ ôóíêöié íà X. Ìíîæèíà C(X) ¹ ìåòðè÷íèì ïðîñòî-
ðîì ùîäî ìåòðèêè, iíäóêîâàíî¨ sup-íîðìîþ. Ìåòðèêó â C(X), ïîðîäæå-
íó sup-íîðìîþ, áóäåìî ïîçíà÷àòè ÷åðåç ρ.

Íåõàé X � êîìïàêò. Ðîçãëÿíåìî ìíîæèíó M âñiõ ñþð'¹êòèâíèõ íå-
ïåðåðâíèõ âiäîáðàæåíü ïðîñòîðó X. Êîæíå ñþð'¹êòèâíå íåïåðåðâíå âiä-
îáðàæåííÿ f : X → Z ïîðîäæó¹ äåÿêå ðîçáèòòÿ ïðîñòîðó X íà ½øàðè�, à
ñàìå, (f−1◦f) ¹ âiäîáðàæåííÿì ç X â CL(X), ÿêå êîæíié òî÷öi x ∈ X ñòà-
âèòü ó âiäïîâiäíiñòü ïåâíèé ½øàð�, ÿêèé ¨¨ ìiñòèòü. Âiäîáðàæåííÿ f−1 ◦f
¹ ôàêòîð-âiäîáðàæåííÿì, ÿêå âiäîáðàæà¹ X â ïðîñòið, ïîðîäæåíèé ðîç-
øàðóâàííÿì âiäîáðàæåííÿ f .

Äâà âiäîáðàæåííÿ f1, f2, äå f1 : X → Z1 i f2 : X → Z2 � âiäîáðàæåííÿ
íà, íàçèâà¹ìî åêâiâàëåíòíèìè (i çàïèñó¹ìî f1 ∼ f2, ÿêùî iñíó¹ òàêèé
ãîìåîìîðôiçì h : Z1 → Z2, ùî f2 = h ◦ f1, òîáòî äiàãðàìà

X
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¹ êîìóòàòèâíîþ. Òàêèì ÷èíîì, êëàñ M ñþð'¹êòèâíèõ íåïåðåðâíèõ âiä-
îáðàæåíü ðîçiá'¹òüñÿ íà êëàñè åêâiâàëåíòíèõ âiäîáðàæåíü. Ïîçíà÷èìî:

Φ̂(X) = {[f ] | f : X → Z � íåïåðåðâíå âiäîáðàæåííÿ íà }.
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Íåõàé [f ] ∈ Φ̂(X), äå f : X → Z � íåïåðåðâíå âiäîáðàæåííÿ. Ðîçãëÿ-
íåìî ìíîæèíó C(Z) = {ϕ : Z → R}. Êîæíå âiäîáðàæåííÿ f : X → Z
ïîðîäæó¹ äóàëüíå âiäîáðàæåííÿ f∗ : C(Z) → C(X), ÿêå äi¹ çà ïðàâè-
ëîì f∗(ϕ) = ϕ ◦ f , äå ϕ ∈ C(Z). ßêùî âiäîáðàæåííÿ f � ñþð'¹êòèâíå,
òî âiäîáðàæåííÿ f∗ : C(Z) → C(X) ¹ âêëàäåííÿì, òîáòî îáðàç f∗(C(Z))
¹ çàìêíåíîþ ïiäìíîæèíîþ â ïðîñòîði C(X), à îòæå, ¹ åëåìåíòîì ïðî-
ñòîðó CL(C(X)). Òàêèì ÷èíîì, êîæíîìó êëàñîâi åêâiâàëåíòíîñòi (åëå-
ìåíòîâi ìíîæèíè Φ̂(X)) ìè ñòàâèìî ó âiäïîâiäíiñòü åëåìåíò ïðîñòîðó
CL(C(X)), îòæå, ìè çàäà¹ìî äåÿêå âiäîáðàæåííÿ e : Φ̂(X) → CL(C(X)),
ÿêå ¹ ií'¹êòèâíèì âiäîáðàæåííÿì i äi¹ òàêèì ÷èíîì: e([f ]) = f∗(C(Z)).
Îòæå, ìíîæèíó Φ̂(X) ìîæíà ðîçãëÿäàòè ÿê äåÿêó ïiäìíîæèíó ïðîñòîðó
CL(C(X)). Ïîêëàäåìî Φ(X) = e(Φ̂(X)). Íà ìíîæèíi Φ(X) ðîçãëÿäà¹ìî
òîïîëîãiþ, iíäóêîâàíó âêëàäåííÿì e : Φ̂(X) → CL(C(X)), äå ìíîæèíà
CL(C(X)) íàäiëÿ¹òüñÿ òîïîëîãi¹þ Âàéñìàíà.

3. ÏÐÈÊËÀÄ

Ïîáóäó¹ìî íåïåðåðâíå âiäîáðàæåííÿ êîìïàêòíèõ ìåòðè÷íèõ ïðîñòîðiâ
g : X → Y , äëÿ ÿêîãî âiäîáðàæåííÿ Φ(g) : Φ(Y ) → Φ(X) íå ¹ íåïåðåðâ-
íèì.

Íåõàé Y = [0, 1], X = {0; 1/2}. Òîäi ïðîñòið Φ(X) � äèñêðåòíèé,
Φ(X) = {[1X ], [c]}, äå c : X → {∗} � äåÿêå ñòàëå âiäîáðàæåííÿ. Íåõàé
g : X → Y � âêëàäåííÿ.

Ëåìà 1. Íåõàé äëÿ êîæíîãî t ∈ [0, 1] ìà¹ìî Zt = [t, 1] i âiäîáðàæå-
ííÿ ft : Y → Zt çàäàíå ôîðìóëîþ ft(s) = max{s, t}. Òîäi ïðè ti → t0,
t1 6 t2 6 . . . 6 t0, ìà¹ìî lim

i→∞
[fti ] → [ft0 ].

Äîâåäåííÿ. Íåõàé ϕ � äîâiëüíèé åëåìåíò ç C(Y ) i íåõàé ρ(ϕ, [ft0 ]) =
a, äå a > 0. Iíøèìè ñëîâàìè, äëÿ êîæíîãî ε ≥ 0 çíàéäåòüñÿ òàêèé åëå-
ìåíò ψε ∈ [ft0 ], ùî ‖ϕ−ψε‖ < a+ ε. Äî ìíîæèíè [ft0 ] íàëåæàòü ôóíêöi¨,
ñòàëi íà iíòåðâàëi [0, t0], îòæå, ψε|[0,t0] = const, à çâiäñè âèïëèâà¹, ùî
ψε|[0,ti] = const, òîáòî ψε ∈ [fti ] äëÿ êîæíîãî i ∈ N. Îòæå, âiäñòàíü âiä
åëåìåíòà ϕ äî êëàñó [fti ] íå ïåðåâèùó¹ a + ε äëÿ âñiõ ε ≥ 0. Òîìó ïðè
ε = 0 îòðèìà¹ìî, ùî ρ(ϕ, [fti ]) ≤ a äëÿ êîæíîãî i ∈ N. Çâiäñè âèïëèâà¹,
ùî lim

i→∞
ρ(ϕ, [fti ]) ≤ a.

Ïðèïóñòèìî, ùî ρ(ϕ, [fti ]) < a, òîáòî çíàéäåòüñÿ äåÿêå a′ < a òàêå,
ùî ρ(ϕ, [fti ]) ≤ a′ äëÿ âñiõ i ∈ N. Íåõàé a′′ = (a + a′)/2. Íå îáìåæóþ÷è
çàãàëüíîñòi ìiðêóâàíü, ìîæíà ââàæàòè, ùî â êîæíîìó êëàñi [fti ] iñíó¹
åëåìåíò ψi òàêèé, ùî ‖ψi − ϕ‖ ≤ a′′. Òîäi çíàéäåòüñÿ íîìåð i ∈ N òàêèé,
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ùî êîëèâàííÿ ôóíêöi¨ ϕ íà iíòåðâàëi [ti, t0] íå ïåðåâèùóâàòèìå äåÿêîãî
íàïåðåä çàäàíîãî ÷èñëà η. Ïîêëàäåìî η = (a−a′′)/2, òîäi ω(ϕ, [ti, t0]) ≤ η.
Ðîçãëÿíåìî ôóíêöiþ ϕ̃ ∈ C([0, 1]), çàäàíó ðiâíîñòÿìè

ϕ̃(y) =

{
ϕ(t0), ÿêùî y ∈ [0, t0],
ϕ(y), ÿêùî y ∈ (t0, 1].

Î÷åâèäíî, ùî ϕ̃ ∈ [ft0 ]. Îöiíèìî âiäñòàíü

ρ(ϕ, ϕ̃) =‖ ϕ− ϕ̃ ‖= sup
y∈[0,1]

|ϕ(y)− ϕ̃(y)|.

Ðîçãëÿíåìî òàêi âèïàäêè: y ∈ [0, ti] i y ∈ (ti, t0]. ßêùî y ∈ [0, ti], òî

‖ ϕ− ϕ̃ ‖= |ϕ(y)− ϕ̃(y)| ≤ |ϕ(y)− ψi(y)|+ |ψi(y)− ϕ̃(y)| ≤ a′′ + η.

ßêùî y ∈ (ti, t0], òî ‖ ϕ − ϕ̃ ‖= |ϕ(y) − ϕ̃(t0)| ≤ η. ßêùî y ∈ (t0, 1], òî
‖ ϕ− ϕ̃ ‖= 0. Òàêèì ÷èíîì,

‖ ϕ− ϕ̃ ‖=





a′′ + η, ÿêùî y ∈ [0, ti],
η, ÿêùî y ∈ (ti, t0],
0, ÿêùî y ∈ (t0, 1].

Îñêiëüêè ϕ̃ ∈ [ft0 ], òî a = ρ([ft0 ], ϕ) ≤ ρ(ϕ, ϕ̃). Îòæå, àáî a ≤ a′′ + η,
àáî a ≤ η. Ó ïåðøîìó âèïàäêó îòðèìà¹ìî

a ≤ a′′ + η = a′′ + (a− a′′)/2 = (a′′ + a)/2,

çâiäêè âèïëèâà¹, ùî a ≤ a′′, à öå ñóïåðå÷èòü âèáîðó ÷èñåë a, a′, a′′, à
ñàìå, a′′ < a′ < a. Ó äðóãîìó âèïàäêó îòðèìà¹ìî, ùî a ≤ η = (a− a′)/2,
òîáòî, a < −a′, à öå íåìîæëèâî.

Ìè ïðèéøëè äî ñóïåðå÷íîñòi, îòæå, ρ(ϕ, [fti ]) ≤ a äëÿ âñiõ i ∈ N.
Òàêèì ÷èíîì, lim

i→∞
ρ(ϕ, [fti ]) = ρ(ϕ, [ft0 ]) = a.

Ëåìó äîâåäåíî.
Íåõàé t0 = 1

2 , à ïîñëiäîâíiñòü â [0, 1] çàäà¹òüñÿ ôîðìóëîþ ti = 1
2− 1

i+1
äå i = 1, 2, . . . . Òîäi Φ(g)([fti ]) = [fti ◦ g] = [1Y ]. Ñïðàâäi, fti ◦ g(0) =
max{0, ti} 6= 1

2 , òîáòî fti ◦g(1
2) = max{1

2 , ti} = ti äëÿ êîæíîãî i = 1, 2, . . . .
Íàòîìiñòü Φ(g)([ft0 ]) = [ft0 ◦ g] = [const], îñêiëüêè

ft0 ◦ g(0) = max
{

1
2
, 0

}
= max

{
1
2
,
1
2

}
= ft0 ◦ g

(
1
2

)
.

Îòæå, lim
i→∞

Φ(g)([fti ]) = [1Y ], àëå Φ(g)( lim
i→∞

[fti ]) = [const], çâiäêè âè-
ïëèâà¹ ðîçðèâíiñòü âiäîáðàæåííÿ Φ(g) : Φ(Y ) → Φ(X).
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3. ÂIÄÎÁÐÀÆÅÍÍß ÏÐÎÑÒÎÐIÂ ÔÀÊÒÎÐÎÁ'�ÊÒIÂ,
ÏÎÐÎÄÆÅÍÅ ÂIÄÊÐÈÒÎ-ÇÀÌÊÍÅÍÈÌ ÂÊËÀÄÅÍÍßÌ

Íåõàé X � êîìïàêòíèé ãàóñäîðôîâèé ïðîñòið. Ðîçãëÿíåìî äâi äèç'þíêò-
íi çàìêíåíi ïiäìíîæèíè X1 i X2 ïðîñòîðó X, òàêi, ùî X = X1tX2. Ðîç-
ãëÿíåìî âiäîáðàæåííÿ m : Φ(X1) × Φ(X2) → Φ(X1 t X2), ÿêå çàäà¹òüñÿ
òàêèì ÷èíîì:

m([f1], [f2]) = [f1] t [f2] = [f1 t f2] = [f ],

äå

f(x) = (f1 t f2)(x) =

{
f1(x), ÿêùî x ∈ X1,

f2(x), ÿêùî x ∈ X2.

Äëÿ äîâåäåííÿ íåïåðåðâíîñòi âiäîáðàæåííÿ m : Φ(X1) × Φ(X2) →
Φ(X1 tX2) âèêîðèñòà¹ìî íàñòóïíå òâåðäæåííÿ.

Òâåðäæåííÿ 1. ßêùî |ai − bi| < ε äëÿ i = 1, 2, òî

|max{ai} −max{bi}| < ε.

Äîâåäåííÿ. Íåõàé |a1 − b1| < ε i |a2 − b2| < ε. Ðîçãëÿíåìî òàêi
âèïàäêè: max{bi} = b1 i max{ai} = a2 àáî max{bi} = b2 i max{ai} = a1

(ó ðåøòi âèïàäêiâ ïîòðiáíà íåðiâíiñòü âèïëèâà¹ áåçïîñåðåäíüî ç óìîâè).
Íåõàé max{bi} = b1 i max{ai} = a2, òîáòî b1 ≥ b2 i a2 ≥ a1. Ç óìîâè

| a1 − b1 |< ε âèïëèâà¹, ùî a1 − ε < b1 < a1 + ε ≤ a2 + ε. Ç íåðiâíîñòåé
|a2− b2| < ε, b1 ≥ b2 âèïëèâà¹, ùî a2−ε < b2 ≤ b1. Çâiäñè îäåðæó¹ìî, ùî
a2 − ε < b1 < a2 + ε, òîáòî | a2 − b1 |< ε. Îòæå, | max{ai} −max{bi} |< ε.

Àíàëîãi÷íî âñòàíîâëþ¹ìî ïîòðiáíó íåðiâíiñòü i äëÿ âèïàäêó, êîëè
max{bi} = b2 i max{ai} = a1.

Òâåðäæåííÿ 2. Âiäîáðàæåííÿ m : Φ(X1) × Φ(X2) → Φ(X1 tX2) �
íåïåðåðâíå.

Äîâåäåííÿ. Ðîçãëÿíåìî äîâiëüíèé îêië O([f1 t f2], ϕ1, ϕ2, . . . , ϕn, ε)
åëåìåíòà [f1 t f2] ∈ Φ(X1 tX2), à ñàìå

O([f1 t f2], ϕ1, ϕ2, . . . , ϕn, ε) =
= {[t] ∈ Φ(X1 tX2) | |ρ([t], ϕi)− ρ([f1 t f2], ϕi)| < ε},

äëÿ âñiõ i âiä 1 äî n, äå n ∈ N, ϕi ∈ C(X1 tX2) i ε � äîâiëüíå äîäàòíå
ðàöiîíàëüíå ÷èñëî.



Ïðî âëàñòèâîñòi ïðîñòîðó ôàêòîðîá'¹êòiâ 149

Îçíà÷èìî îêîëè U1 i U2 äëÿ åëåìåíòiâ [f1] i [f2] âiäïîâiäíî òàêèì
ñïîñîáîì. Âèáåðåìî åëåìåíòè ξij ∈ C(Xj), äå i = 1, 2, . . . , n, à j = 1, 2,
òàêèì ÷èíîì: ξij ¹ çâóæåííÿì âiäîáðàæåííÿ ϕi íà ìíîæèíó Xj äå j =
1, 2, òîáòî ξij = ϕi|Xj . Îòæå, ïîêëàäåìî

U1([f1], ξ11, ξ21, . . . , ξn1, ε) = {[p1] ∈ Φ(X1)||ρ([f1], ξi1)− ρ([p1], ξi1)| < ε},
U2([f2], ξ12, ξ22, . . . , ξn2, ε) = {[p2] ∈ Φ(X2)||ρ([f2], ξi2)− ρ([p2], ξi2)| < ε}

äëÿ âñiõ i âiä 1 äî n, äå n ∈ N. Âèáåðåìî äîâiëüíèì ÷èíîì åëåìåíòè

[p′1] ∈ U1([f1], ξ11, ξ21, . . . , ξn1, ε), [p′2] ∈ U2([f2], ξ12, ξ22, . . . , ξn2, ε).

Ðîçãëÿíåìî îáðàç åëåìåíòà ([p′1], [p
′
2]) ∈ Φ(X1)×Φ(X2) ïðè âiäîáðàæåííi

m : Φ(X1)×Φ(X2) → Φ(X1tX2), à ñàìå, m([p′1], [p
′
2]) = [p′1tp′2]. Îöiíèìî

âiäñòàíü ρ([p′1 t p′2], ϕi). Çðîçóìiëî, ùî çíàéäåòüñÿ åëåìåíò ψ′ ∈ [p′1 t p′2],
íà ÿêîìó ðåàëiçó¹òüñÿ âiäñòàíü:

ρ([p′1 t p′2], ϕi) = ρ(ψ′, ϕi) = sup
x∈X

|ψ′(x)− ϕi(x)| =

= max{ sup
x∈X1

|ψ′(x)− ξi1(x)|, sup
x∈X2

|ψ′(x)− ξi2(x)|}.

Àëå
ψ′(x) = (p′1 t p′2)(x) =

{
p′1(x), ÿêùî x ∈ X1,

p′2(x), ÿêùî x ∈ X2,

òîìó îäåðæó¹ìî

ρ([p′1 t p′2], ϕi) = max{ sup
x∈X1

|ψ′(x)− ξi1(x)|,

sup
x∈X2

|ψ′(x)− ξi2(x)|} = max{ sup
x∈X1

|p′1(x)− ξi1(x)|,

sup
x∈X2

|p′2(x)− ξi2(x)|} = max{ρ([p′1], ξi1); ρ([p′2], ξi2)}

äëÿ âñiõ i = 1, 2, . . . , n. Ìiðêóþ÷è àíàëîãi÷íî, ìîæíà îòðèìàòè ðiâíiñòü

ρ([f1 t f2], ϕi) = max{ρ([f1], ξi1); ρ([f2], ϕi2)}.
Îòæå, çãiäíî ç òâåðäæåííÿì 2, ç íåðiâíîñòåé

|ρ([f1], ξi1)− ρ([p′1], ξi1)| < ε, |ρ([f2], ξi2)− ρ([p′2], ξi2)| < ε

âèïëèâà¹, ùî

| max{ρ([f1], ξi1), ρ([f2], ξi2)} −max{ρ([p′1], ξi1), ρ([p′2], ξi2) |< ε.
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Òàêèì ÷èíîì, âèêîíó¹òüñÿ íåðiâíiñòü | ρ([f1tf2], ϕi)−ρ([p′1tp′2], ϕi) |< ε,
ç ÿêî¨ äiñòà¹ìî

m([p′1], [p
′
2]) ∈ O([f1 t f2], ϕ1, ϕ2, . . . , ϕn, ε),

ùî îçíà÷à¹ íåïåðåðâíiñòü âiäîáðàæåííÿ m : Φ(X1)×Φ(X2) → Φ(X1tX2).
Íåõàé X � âiäêðèòî-çàìêíåíèé ïiäïðîñòið ïðîñòîðó Y . Ðîçãëÿíåìî

âiäîáðàæåííÿ r : Φ(Y ) → Φ(X), çàäàíå ôîðìóëîþ r([f ]) = [f |X ].

Òâåðäæåííÿ 3. Âiäîáðàæåííÿ r : Φ(Y ) → Φ(X) � íåïåðåðâíå.
Äîâåäåííÿ. Íåõàé [g] � äîâiëüíèé åëåìåíò ïðîñòîðó Φ(Y ). Ïîêëà-

äåìî r([g]) = [g|X ] ∈ Φ(X). Îçíà÷èìî îêië åëåìåíòà [g|X ], à ñàìå,
O([g|X ], ϕ, ε) = {[p] ∈ Φ(X) : |ρ([p], ϕ)− ρ([g|X ], ϕ)| < ε},

äå ϕ ∈ C(X) i ε � äîâiëüíå äîäàòíå äiéñíå ÷èñëî. Ðîçãëÿíåìî âiäîáðà-
æåííÿ ψ òàêå, ùî ψ|X = ϕ, à ñàìå,

ψ(y) =

{
ϕ(x), ÿêùî y ∈ X,

0, ÿêùî y ∈ Y \X.

Îñêiëüêè X � âiäêðèòî-çàìêíåíèé ïiäïðîñòið ïðîñòîðó Y , òî âiäîáðà-
æåííÿ ψ ¹ íåïåðåðâíèì. Òåïåð ðîçãëÿíåìî îêië

O([g], ψ, ε) = {[t] ∈ Φ(Y ) : |ρ([g], ψ)− ρ([t], ψ)| < η},
äå 0 < η < ε. Íåõàé [t] � äîâiëüíèé åëåìåíò îêîëó O([g], ψ, ε). Òîäi
r([t]) = [t|X ]. Ðîçãëÿíåìî ðiçíèöþ |ρ([t|X ], ϕ) − ρ([g|X ], ϕ)|. Îñêiëüêè íà
ìíîæèíi X âèêîíóþòüñÿ ðiâíîñòi ρ([t|X ], ϕ) = ρ([t], ψ) i ρ([g|X ], ϕ) =
ρ([g], ψ), òî

|ρ([t|X ], ϕ)− ρ([g|X ], ϕ)| = |ρ([g], ψ)− ρ([t], ψ)| < η < ε.

Îòæå, r(O([g], ψ, η)) ⊂ O([g|X ], ϕ, ε). Çâiäñè âèïëèâà¹ íåïåðåðâíiñòü âiä-
îáðàæåííÿ r : Φ(Y ) → Φ(X).

Íàñëiäîê. Íåõàé X ⊂ Y � âiäêðèòî-çàìêíåíèé ïiäïðîñòið. Òîäi
âiäîáðàæåííÿ s : Φ(X) → Φ(Y ), çàäàíå ôîðìóëîþ: s([f ]) = [f t c], äå
c : Y \X → {∗} � ñòàëå âiäîáðàæåííÿ, ¹ ãîìåîìîðôiçìîì íà ñâié îáðàç.

Äîâåäåííÿ. Îñêiëüêè rs([f ]) = r([f t c]) = [f ], òî r � ëiâèé îáåðíå-
íèé äî s. Iç òîãî, ùî äiàãðàìà

Φ(X) α //

s

²²

Φ(X)× Φ(Y \X)

m
wwnnnnnnnnnnnn

Φ(Y )
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äå α([f ]) = ([f ], [c]), ¹ êîìóòàòèâíîþ, äiñòà¹ìî íåïåðåðâíiñòü âiäîáðàæå-
ííÿ s : Φ(X) → Φ(Y ). Çâiäñè âèïëèâà¹, ùî s � ãîìåîìîðôiçì.

[1] Êîïîðõ Ê. Òîïîëîãiçàöiÿ ìíîæèíè ôàêòîðâiäîáðàæåíü êîìïàêòíîãî ãàóñ-
äîðôîâîãî ïðîñòîðó // Âiñí. Ëüâiâ. óí-òó (ó äðóöi).

[2] Ôåäîð÷óê Â.Â., Ôèëèïîâ Â.Â. Îáùàÿ òîïîëîãèÿ. Îñíîâíûå êîíñòðóêöèè.
� Ì.: Èçä.-âî ÌÃÓ. � 1988. � 252 ñ.

[3] Ùåïèí Å.Â. Òîïîëîãèÿ ïðåäåëüíûõ ïðîñòðàíñòâ íåñ÷åòíûõ îáðàòíûõ
ñïåêòðîâ // Óñïåõè ìàò. íàóê. � 1976. � Ò. 31, âûï. 5 (191). � Ñ. 197.

[4] Ùåïèí Å.Â. Ôóíêòîðû è íåñ÷åòíûå ñòåïåíè êîìïàêòîâ // Óñïåõè ìàò.
íàóê. � 1981. � Ò. 36, âûï. 3. � Ñ. 3�61.

[5] Beer G. Topologies on Closed and Closed Convex Sets. � Kluwer, Dordrecht,
1993.

PROPERTIES OF THE SPACE OF QUOTIENT MAPS
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We consider properties of the space of quotient maps of compact Haus-
dor� spaces. It is proved in details that the topologization of this space based
on the Wijsman topology of functional spaces, in general, is not functorial.




