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Ïðîäîëæàåòñÿ èçó÷åíèå ñâîéñòâ íîâîãî ïîíÿòèÿ â òåîðèè ïðîñòðàíñòâ 
àáñòðàêòíîé ñõîäèìîñòè – ïîíÿòèÿ çâåçäíîé ñõîäèìîñòè ñìåøàííîãî òèïà. 
Ýòî íîâîå ïîíÿòèå îáîáùàåò èçâåñòíîå êëàññè÷åñêîå ïîíÿòèå çâåçäíîé 
ñõîäèìîñòè. Îíî âàæíî êàê â îáùåé òåîðèè ñõîäèìîñòè, òàê è ïðè èçó÷åíèè 
êîíêðåòíûõ ñõîäèìîñòåé ñîâðåìåííîãî àíàëèçà. Â ñòàòüå èññëåäóþòñÿ 
ñâîéñòâà ñìåøàííîé çâåçäíîé ñõîäèìîñòè â ñâÿçè ñî âòîðîé è òðåòüåé 
àêñèîìàìè ïðîñòðàíñòâ àáñòðàêòíîé ñõîäèìîñòè. 

 
Â ïåðâîé ÷àñòè íàøåãî èññëåäîâàíèÿ çâåçäíûõ ñõîäèìîñòåé 

ñìåøàííûõ òèïîâ ìû èçó÷àëè èõ ñâîéñòâà, ñâÿçàííûå ñ ïåðâîé àêñèîìîé 
ïðîñòðàíñòâ àáñòðàêòíîé ñõîäèìîñòè. Òåïåðü ìû ïðîäîëæèì 
èññëåäîâàíèå ñâîéñòâ çâåçäíûõ ñõîäèìîñòåé ñìåøàííîãî òèïà. 

 
Ïóñòü X  – ïðîñòðàíñòâî àáñòðàêòíîé ( )σ  – ñõîäèìîñòè. 

Ðàññìàòðèâàåì ñõîäèìîñòè òèïîâ ( )σ∗kl ; , 1,2,3,4.k l =  Ïîñêîëüêó âòîðàÿ 

àêñèîìà àáñòðàêòíîé ñõîäèìîñòè ñàìà çàâèñèò îò òèïà ïðèìåíåííûõ 
ïîäñåòåé, òî íåîáõîäèìî êàæäûé ðàç ÿâíî óêàçûâàòü, êàêîé èìåííî åå 
âàðèàíò èìååòñÿ â âèäó: â ñëó÷àå èñïîëüçîâàíèÿ ïîäñåòåé òèïà 
( ) 4321 ,,,   , =kk , ñì. [1], îáîçíà÷àåì àêñèîìó ñèìâîëîì ( )kNA2 . 

Ïóñòü ñåòü S  ñõîäèòñÿ â ñìûñëå ( )σ∗kl  ê òî÷êå Xx  º 0 . Áóäåì 

ðàññìàòðèâàòü åå ïîäñåòè òèïîâ ( ) ( )lk  è . Ïðè âûïîëíåíèè óñëîâèÿ lk =  

ïîëó÷àåì «÷èñòóþ» çâåçäíóþ ñõîäèìîñòü ( )σ∗k , 4321 ,,, =k . Åå ñâîéñòâà 

îòíîñèòåëüíî àêñèîìû 2NA  áûëè ðàññìîòðåíû ðàíåå ([2, 3, 4, 5]). 
Ðàññìîòðèì îòäåëüíî ñëó÷àè lklk ><   è   . 

1) lk < . Ïóñòü T  – ëþáàÿ ( )k  – ïîäñåòü ñåòè S , à U  – ëþáàÿ ( )k  – 

ïîäñåòü ñåòè T . Òîãäà U  åñòü ( )k  – ïîäñåòü ñåòè S  ([2, 3, 4, 5]). Â ñèëó 

( )σ∗kl  – ñõîäèìîñòè ñåòè S  ê òî÷êå 0x , U  èìååò ( )l  – ïîäñåòü Φ , 

êîòîðàÿ ( )σ  – ñõîäèòñÿ ê 0x . Èòàê: êàæäàÿ ( )k  – ïîäñåòü U  ñåòè T  

èìååò  – ïîäñåòü Φ , ñõîäÿùàÿñÿ ê 0x . Ýòî îçíà÷àåò ( )σ∗kl  – ñõîäèìîñòü 

ñåòè T  ê 0x . Â ñèëó ïðîèçâîëüíîñòè ( )k  – ïîäñåòè T  ñåòè S , ïîëó÷àåì 

âûïîëíåíèå àêñèîìû ( )kNA2  äëÿ ( )σ∗kl  – ñõîäèìîñòè. 

2) lk > . Ïóñòü T  – ëþáàÿ ( )k  – ïîäñåòü S , à U  – ëþáàÿ ( )k  – ïîäñåòü 

ñåòè T . Òîãäà U  åñòü ( )k  – ïîäñåòü ñåòè S  è èç ( )σ∗kl  – ñõîäèìîñòè S  

ê 0x  ïîëó÷àåì ñóùåñòâîâàíèå ( )l  – ïîäñåòè Φ  ñåòè U ,  

( )σ  – ñõîäÿùåéñÿ ê 0x . 
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Òàêèì îáðàçîì, êàæäàÿ ( )k  – ïîäñåòü U  ñåòè T  èìååò ( )l  – ïîäñåòü, 

( )σ  – ñõîäÿùåéñÿ ê 0x . Ýòî è îçíà÷àåò, ÷òî ñåòü T  ñõîäèòñÿ ( )σ∗kl  ê 0x . 

Â ñèëó ïðîèçâîëüíîñòè ( )k  – ïîäñåòè T  ñåòè S , ïîëó÷àåì âûïîëíåíèå 

àêñèîìû ( )kNA2  äëÿ ( )σ∗kl  – ñõîäèìîñòè, ò.å. âåðíà. 

Òåîðåìà 1 ( )σ∗kl  – ñõîäèìîñòü óäîâëåòâîðÿåò àêñèîìå ( )kNA2 ; 

4321 ,,,=k ; 4321 ,,,=l . 

Ïåðåéäåì ê ñâîéñòâàì ( )σ∗kl  – ñõîäèìîñòè â ñâÿçè ñ òðåòüåé 
àêñèîìîé êëàññà ñõîäèìîñòè. Â åå ôîðìóëèðîâêå ïîäñåòü âûáèðàåòñÿ äâà 
ðàçà. Ïîýòîìó äëÿ óêàçàíèÿ òî÷íî èçó÷àåìîãî âàðèàíòà íåîáõîäèìû äâà 
èíäåêñà: ( )klNA3 . 

Ïóñòü ñåòü S  íå ñõîäèòñÿ ( )σ∗kl  ê 0x . Äîïóñòèì, ÷òî êàæäàÿ åå ( )k  – 

ïîäñåòü T  èìååò ( )l  – ïîäñåòü U , êîòîðàÿ ( )σ∗kl  ñõîäèòñÿ ê 0x . Ýòî 

îçíà÷àåò, ÷òî äëÿ ëþáîé ïîäñåòè Φ  òèïà ( )k  äëÿ ñåòè U  ñóùåñòâóåò 

ïîäñåòü F  òèïà ( )l , êîòîðàÿ ( )σ  ñõîäèòñÿ ê 0x . Ðàññìîòðèì ñëó÷àé lk ≤ . 

Òîãäà ñåòü F  ÿâëÿåòñÿ ( )l  – ïîäñåòüþ ñåòè T . Ïîëó÷àåì: êàæäàÿ ( )k  – 

ïîäñåòü T  ñåòè S  èìååò ( )l  – ïîäñåòü F , ( )σ  – ñõîäÿùóþñÿ ê 0x . 

Çíà÷èò, ñåòü S  ñõîäèòñÿ ( )σ∗kl  ê 0x . Ïðîòèâîðå÷èå. Ñëåäîâàòåëüíî, 

åñëè 0xS kl  → σ* , òî S  èìååò òàêóþ ( )k  – ïîäñåòü, íèêàêàÿ ( )l  – 

ïîäñåòü êîòîðîé íå ñõîäèòñÿ ( )σ∗kl  ê 0x . Â èòîãå ïîëó÷àåòñÿ òàêîé 

ðåçóëüòàò: 
Òåîðåìà 2 Ïðè lk ≤ , ( )σ∗kl  – ñõîäèìîñòü óäîâëåòâîðÿåò àêñèîìà 

( )klNA 3 ; 4321 ,,, =k . 

 
ÂÛÂÎÄÛ 

Ïðîâåäåííûå èññëåäîâàíèÿ ñâîéñòâ çâåçäíûõ ñõîäèìîñòåé ñìåøàííûõ 
òèïîâ ïðåäñòàâëÿþò èíòåðåñ â íåñêîëüêèõ àñïåêòàõ. Âî-ïåðâûõ, âàæíî 
âûÿñíèòü êàêèìè ñâîéñòâàìè “÷èñòûõ” çâåçäíûõ ñõîäèìîñòåé îíè 
îáëàäàþò êàê åñòåñòâåííûå îáîáùåíèÿ ïîñëåäíèõ. Âî-âòîðûõ, 
ïðåäñòàâëÿåò òåîðåòè÷åñêèé è ïðàêòè÷åñêèé èíòåðåñ îòíîøåíèÿ ñâîéñòâ 
ñìåøàííûõ çâåçäíûõ ñõîäèìîñòåé ê àêñèîìàì ñõîäèìîñòè Äæ. Êåëëè è 
Ã. Áèðêãîôà. Â-òðåòüèõ, ïî àíàëîãè ñ “÷èñòûìè” òèïàìè çâåçäíûõ 
ñõîäèìîñòåé, êàê ñëåäóþùèé ýòàï èññëåäîâàíèé, âîçíèêàþò ïðîáëåìû 
âîçìîæíîñòè ìîäèôèêàöèé àêñèîìàòèêè êëàññà ñõîäèìîñòè ñ 
èñïîëüçîâàíèåì â àêñèîìàõ çâåçäíûõ ñõîäèìîñòåé ñìåøàííûõ òèïîâ. 
Òàêèå èññëåäîâàíèÿ ïëàíèðóåòñÿ ïðîâåñòè â äàëüíåéøåì. 

 
 

SUMMARY 

MIXED STAR CONVERGENCES: FURTHER PROPERTIES 
V.D.Pogrebnoy  
Sumy State University, 2 R.-Korsakov St., Sumy, 40007, Ukraine 

 
The study of properties of a new concept in the theory of spaces of abstract convergence 

proceeds is concept of star convergence of the mixed type. This new concept summarizes the 
known classic concept of star convergence. It is important both in the general theory of 
convergence and at the study of concrete convergences modern analysis. Properties of mixed star 
convergence in connection with the second and third axioms of spaces of abstract convergence 
are explored in the article. 
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