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Òåîðåìà Øóáåðòà (1942 ã.)

Òåîðåìà

Ëþáîé íåòðèâèàëüíûé óçåë K ìîæíî ïðåäñòàâèòü â âèäå

êîíå÷íîé ñâÿçíîé ñóììû K = K1#K2#...#Kn, ãäå âñå Ki�

ïðèìàðíûå óçëû.

Âñå ñëàãàåìûå îïðåäåëåíû îäíîçíà÷íî ñ òî÷íîñòüþ äî

ïåðåñòàíîâêè.
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Ðèñ. : Ïðèìåð: Ñôåðè÷åñêàÿ ðåäóêöèÿ óçëà K
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Äîêàçàòåëüñòâî

Îïðåäåëåíèå

Óçåë K íàçûâàåòñÿ ðåãóëÿðíûì, åñëè îí èìååò åäèíñòâåííîå

ðàçëîæåíèå íà ïðèìàðíûå ñëàãàåìûå, â ïðîòèâíîì ñëó÷àå �

ñèíãóëÿðíûì.

G � ñèíãóëÿðíûé óçåë ñ ðåãóëÿðíûìè ïîòîìêàìè.
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Äîêàçàòåëüñòâî

Ïóñòü G � ñèíãóëÿðíûé óçåë ñ ðåãóëÿðíûìè ïîòîìêàìè. S1, S2 �
ñôåðû, ïî êîòîðûì ñîâåðøàþòñÿ ðåäóêöèè, ïðè÷åì îíè

òðàíñâåðñàëüíû è ÷èñëî îêðóæíîñòåé â èõ ïåðåñå÷åíèè

ìèíèìàëüíî (ñðåäè âñåõ ïàð ñôåð, óäîâëåòâîðÿþùèõ

óïîìÿíóòûì óñëîâèÿì).

Âîçìîæíû äâà ñëó÷àÿ:

S1,S2 íå ïåðåñåêàþòñÿ

S1,S2 ïåðåñåêàþòñÿ
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Äîêàçàòåëüñòâî òåîðåìû

Ðàññìîòðèì ïåðâûé ñëó÷àé, êîãäà

ñôåðû S1, S2 íå ïåðåñåêàþòñÿ.
Ïîëó÷àåì ïðîòèâîðå÷èå ñî

ñëåäóþùèìè óñëîâèÿìè:

Ïîòîìêè óçëà ðåãóëÿðíûå

Îáúåäèíåíèÿ ïðèìàðíûõ

ñëàãàåìûõ, êîòîðûå ïîëó÷àþòñÿ

ïðè ðåäóêöèÿ ïî ñôåðàì S1,S2
äîëæíû áûòü ðàçëè÷íûìè

Ñîâïàäåíèå ðåçóëüòàòîâ ïðè

ðåäóêöèÿõ ïî îáåèì ñôåðàì
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Äîêàçàòåëüñòâî òåîðåìû

Ðàññìîòðèì âòîðîé ñëó÷àé, êîãäà

ñôåðû S1, S2 ïåðåñåêàþòñÿ. Íàéäåì
ïàðó ñôåð, ïî êîòîðûì ñîâåðøàþòñÿ

ðåäóêöèè, òàêóþ, ÷òî ÷èñëî

îêðóæíîñòåé â èõ ïåðåñå÷åíèè áóäåò

ìåíüøå, ÷åì ó ñôåð S1,S2. Äëÿ ýòîãî

âîñïîëüçóåìñÿ ïðèåìîì, êîòîðûé

íàçûâàåòñÿ "ïåðåñòðîéêà ïî ñàìîé

âíóòðåííåé îêðóæíîñòè". Çäåñü

âîçìîæíû äâà ñëó÷àÿ:

Óçåë G íå ïåðåñåêàåò äèñê D,
òàêîé äèñê íàçîâåì ÷èñòûì

Óçåë G ïåðåñåêàåò äèñê D
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Ðèñ. : Ïðèìåð: Ïåðåñòðîéêà ïî

ñàìîé âíóòðåííåé îêðóæíîñòè
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Äîêàçàòåëüñòâî òåîðåìû

Ïîñëå "ïåðåñòðîéêè ïî ñàìîé âíóòðåííåé îêðóæíîñòè"íàøëàñü

íîâàÿ ïàðà ñôåð S1,S
′′
2 , ÷èñëî îêðóæíîñòåé â ïåðåñå÷åíèè

êîòîðîé ìåíüøå, ÷åì ó ïàðû S1, S2. ×òî ïðîòèâîðå÷èò íàøåìó

ïðåäïîëîæåíèþ î ñôåðàõ S1,S2.
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Äîêàçàòåëüñòâî òåîðåìû

Ðàññìîòðèì ñëó÷àé, êîãäà ÷èñòûõ äèñêîâ íåò. Àíàëîãè÷íî

ïåðâîìó ñëó÷àþ ñîâåðøèì "ïåðåñòðîéêó ïî ñàìîé âíóòðåííåé

îêðóæíîñòè". Òîãäà íàéäåòñÿ ïàðà ñôåð S1,S
′′
2 , ÷èñëî

îêðóæíîñòåé â ïåðåñå÷åíèè ó êîòîðîé áóäåò ìåíüøå, ÷åì ó

ïàðû S1, S2.
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Äîêàçàòåëüñòâî òåîðåìû

Âûâîä: Ïîëó÷èëè ïðîòèâîðå÷èå ñ âûáîðîì ñôåð, çíà÷èò, óçåë

G ÿâëÿåòñÿ ðåãóëÿðíûì, ò.å. èìååò åäèíñòâåííîå ðàçëîæåíèå íà

ïðèìàðíûå ñëàãàåìûå.

Íà ýòîì òåîðåìà äîêàçàíà.
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Ñïàñèáî çà âíèìàíèå!
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