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Ëåêöèÿ 13


	Îðèåíòèðîâàííûé ãðàô è åãî ãðàôè÷åñêàÿ èíòåðïðåòàöèÿ. Ëîêàëüíûå ñòåïåíè. Ìàò-ðèöà ñìåæíîñòåé. Îðèåíòèðîâàííûå ïóòè è ñâÿçíîñòü â îðèåíòèðîâàííîì ãðàôå.


	Îðèåíòèðîâàííûé ãðàô (èëè ñîêðàùåííî îðãðàô) - ýòî ïàðà ìíîæåñòâ �EMBED Equation.3���, ãäå �EMBED Equation.3��� - ëþáîå íåïóñòîå êîíå÷íîå ìíîæåñòâî, à �EMBED Equation.3��� - ïîäìíîæåñòâî â �EMBED Equation.3��� (çäåñü �EMBED Equation.3��� - ïðÿìîå ïðîèçâåäåíèå ìíîæåñòâà �EMBED Equation.3��� íà ñåáÿ, ò.å. ìíîæåñòâî âñåõ óïîðÿäî÷åííûõ ïàð ýëåìåíòîâ èç �EMBED Equation.3���, è �EMBED Equation.3��� - äèàãîíàëü ìíîæåñòâà �EMBED Equation.3���). Ýëåìåíòû èç �EMBED Equation.3��� íàçûâàþòñÿ âåðøèíàìè îðãðàôà, à ýëåìåíòû èç �EMBED Equation.3��� - åãî ðåáðàìè.


	Åñëè �EMBED Equation.3��� è �EMBED Equation.3���, òî �EMBED Equation.3��� íàçûâàåòñÿ íà÷àëîì, à �EMBED Equation.3��� íàçûâàåòñÿ êîíöîì ðåáðà �EMBED Equation.3���; êàê è â «íåîðèåíòèðîâàííîì ñëó÷àå», âåðøèíû �EMBED Equation.3���, �EMBED Equation.3��� íàçûâàþòñÿ èíöèäåíòíûìè ðåáðó �EMBED Equation.3���, à ðåáðî �EMBED Equation.3��� íàçûâàåòñÿ èíöèäåíòíûì âåðøèíàì �EMBED Equation.3���, �EMBED Equation.3���.


	Îðãðàô èìååò åñòåñòâåííóþ ãåîìåòðè÷åñêóþ èíòåðïðåòàöèþ: åãî âåðøèíû èçîáðàæàþò-ñÿ â âèäå òî÷åê íà ïëîñêîñòè, à ðåáðà – â âèäå ñòðåëîê, èäóùèõ èç íà÷àëà â êîíåö ðåáðà. Íàïðè-ìåð, åñëè îðãðàô �EMBED Equation.3��� èìååò â êà÷åñòâå ìíîæåñòâà âåðøèí �EMBED Equation.3����EMBED Equation.3��� è â êà÷åñòâå ìíîæåñòâà ðåáåð �EMBED Equation.3��� �EMBED Equation.3���, òî ãåîìåòðè÷åñêè îí âûãëÿäèò òàê:
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	Åñëè äâà îðãðàôà �EMBED Equation.3��� òàêîâû, ÷òî îäíîâðåìåííî âûïîëíÿþòñÿ äâà óñëîâèÿ - �EMBED Equation.3��� è �EMBED Equation.3���, - òî ãîâîðÿò, ÷òî �EMBED Equation.3��� - ïîäãðàô îðãðàôà �EMBED Equation.3��� Ïðè ýòîì ïèøóò: �EMBED Equation.3���. Åñëè îäíîâðåìåííî �EMBED Equation.3��� è �EMBED Equation.3���, òî îðãðàôû �EMBED Equation.3��� íàçûâàþòñÿ ðàâíûìè è ïèøóò �EMBED Equation.3���. 


	Äâà îðãðàôà - �EMBED Equation.3��� - íàçûâàþòñÿ èçîìîðôíûìè, åñëè ñóùåñòâóåò îòîáðàæåíèå �EMBED Equation.3��� òàêîå, ÷òî âûïîëíåíû ñëåäóþùèå ÷åòûðå óñëîâèÿ:


åñëè �EMBED Equation.3��� è �EMBED Equation.3���, òî �EMBED Equation.3���;


 äëÿ âñÿêîãî �EMBED Equation.3��� ñóùåñòâóåò òàêîé �EMBED Equation.3���, ÷òî �EMBED Equation.3���;


 åñëè �EMBED Equation.3���, òî �EMBED Equation.3���;


 åñëè �EMBED Equation.3��� è �EMBED Equation.3���, òî �EMBED Equation.3���.


	Åñëè �EMBED Equation.3��� - îðãðàô è �EMBED Equation.3���, òî ñëåäóþùèå òðè ÷èñëà èìåþò ñïåöèàëüíûå íàçâàíèÿ: ÷èñëî �EMBED Equation.3��� (êîëè÷åñòâî ðåáåð, èñõîäÿùèõ èç âåðøèíû �EMBED Equation.3���) íàçûâàåòñÿ èñõîäÿùåé ñòåïåíüþ âåðøèíû �EMBED Equation.3���; ÷èñëî �EMBED Equation.3��� (êîëè÷åñòâî ðåáåð, âõîäÿùèõ â âåðøèíó �EMBED Equation.3���) íàçûâàåòñÿ âõîäÿùåé ñòåïåíüþ âåðøèíû �EMBED Equation.3���; ÷èñëî �EMBED Equation.3��� íàçûâàåòñÿ ñòåïåíüþ âåðøèíû �EMBED Equation.3���.


	Êàæäûé îðãðàô �EMBED Equation.3��� ìîæíî îïèñàòü ìàòðèöåé ñìåæíîñòåé ïî ñëåäóþùåé ñõåìå: åñëè �EMBED Equation.3���, òî ïîñòðîèì ìàòðèöó �EMBED Equation.3��� �EMBED Equation.3��� ïîëîæèâ


�EMBED Equation.3���





	Ñ êàæäûì îðãðàôîì �EMBED Equation.3��� îäíîçíà÷íî ñâÿçûâàåòñÿ îáû÷íûé ãðàô �EMBED Equation.3���, â êîòîðîì ìíîæåñòâî âåðøèí - òî æå ñàìîå (ò.å. ìíîæåñòâî �EMBED Equation.3���), à ìíîæåñòâî ðåáåð �EMBED Equation.3��� ïîëó÷àåòñÿ «ñòèðàíèåì ñòðåëîê» ó ðåáåð èç ìíîæåñòâà �EMBED Equation.3��� (ò.å. åñëè �EMBED Equation.3���, òî �EMBED Equation.3��� òîãäà è òîëüêî


òîãäà, êîãäà ëèáî �EMBED Equation.3���, ëèáî �EMBED Equation.3���). Ãðàô �EMBED Equation.3��� íàçûâàåòñÿ àññîöèèðîâàííûì ñ îðãðàôîì �EMBED Equation.3���.


	Â êàæäîì îðãðàôå �EMBED Equation.3��� âûäåëÿåòñÿ îñíîâíîé îáúåêò – îðèåíòèðîâàííûé ïóòü (èëè êðàòêî - îðïóòü) îðïóòü - ýòî ñèìâîë


�EMBED Equation.3���,


â êîòîðîì �EMBED Equation.3��� (ïðè÷åì, â ñïèñêå �EMBED Equation.3��� ìîãóò áûòü ïîâòîðÿþùèåñÿ âåðøèíû) è â êîòîðîì �EMBED Equation.3���. ßñíî, ÷òî ïðè ïåðåõîäå îò îðèåíòèðîâàííîãî ãðàôà ê àñ-ñîöèèðîâàííîìó ñ íèì ãðàôó îðïóòü ñîçäàåò êîíêðåòíûé îáû÷íûé ïóòü. Â ïðèâåäåííûõ òîëüêî ÷òî îáîçíà÷åíèÿõ âåðøèíà �EMBED Equation.3��� íàçûâàåòñÿ íà÷àëîì îðïóòè, à âåðøèíà �EMBED Equation.3��� íàçûâàåòñÿ êîíöîì îðïóòè. Ïðè ýòîì î ñàìîì îðïóòè ãîâîðÿò, ÷òî îí ÿâëÿåòñÿ îðïóòåì èç �EMBED Equation.3��� â  �EMBED Equation.3���.


	Äâå âåðøèíû �EMBED Equation.3��� îðãðàôà íàçûâàþòñÿ ñâÿçàííûìè, åñëè èìååòñÿ îðïóòü èç �EMBED Equation.3��� â �EMBED Equation.3��� è îäíîâðåìåííî èìååòñÿ îðïóòü èç �EMBED Equation.3��� â �EMBED Equation.3���. Îðãðàô íàçûâàåòñÿ ñâÿçíûì, åñëè â íåì ëþáûå äâå âåðøèíû ñâÿçàííû. Òàê æå, êàê â íåîðèåíòèðîâàííîì ñëó÷àå, ïîíÿòèå ñâÿçíîñòè  ïðèâîäèò ê ïîíÿòèþ ñâÿçíîé êîìïîíåíòû: ïîäãðàô �EMBED Equation.3��� îðãðàôà �EMBED Equation.3��� íàçûâàåòñÿ ñâÿçíîé êîìïîíåíòîé îðãðà-ôà �EMBED Equation.3���, åñëè: 1) �EMBED Equation.3��� ÿâëÿåòñÿ ñâÿçíûì îðãðàôîì; 2) íå ñóùåñòâóåò ñâÿçíîãî îðãðàôà �EMBED Equation.3��� òàêîãî, ÷òî �EMBED Equation.3��� è �EMBED Equation.3���.


	Ïîäîáíî òîìó, êàê ýòî äåëàëîñü â ñëó÷àå îáû÷íûõ ãðàôîâ, äëÿ îðèåíòèðîâàííûõ ãðàôîâ ââîäÿòñÿ ïîíÿòèÿ öåïè, ïðîñòîé öåïè, öèêëà è ïðîñòîãî öèêëà. Ýòè îáúåêòû ìîæíî èññëåäîâàòü ïî òîìó æå ïëàíó, ÷òî è â íåîðèåíòèðîâàííîì ñëó÷àå.
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