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Ëåêöèÿ 3


	Ïóòü â ãðàôå è ñâÿçíûå êîìïîíåíòû ãðàôà. Öåïè, ïðîñòûå öåïè, öèêëû, ïðîñòûå öèêëû. Îïåðàöèè óäàëåíèÿ âåðøèíû, óäàëåíèÿ ðåáðà, ïîäðàçáèåíèÿ ðåáðà. Äåðåâî è åãî îñîáåííîñòè.	


	Ïóñòü �EMBED Equation.3��� - ãðàô è, êàê îáû÷íî, �EMBED Equation.3���.


Ïóòü â ãðàôå - ýòî ñèìâîë âèäà


�EMBED Equation.3���,


ãäå �EMBED Equation.3���.  Òàêèì îáðàçîì, ñðåäè âåðøèí �EMBED Equation.3��� è ðåáåð �EMBED Equation.3��� ìîãóò áûòü ïîâòîðû. Ïî ñèìâîëó ïóòè íà ãðàôè÷åñêîé èíòåðïðåòàöèè ãðàôà ìîæíî âîñïðîèçâåñòè «äâèæåíèå» îò âåðøèíå ê âåðøèíå, âûáèðàÿ êàæäûé ðàç î÷åðåäíîå ðåáðî â ñîîò-âåòñòâèè ñ óêàçàíèåì â ïóòè.


	Âåðøèíû �EMBED Equation.3��� â ïðèâåäåííûõ âûøå îáîçíà÷åíèÿõ íàçûâàþòñÿ êîíöàìè ïóòè è ñâÿçàí-íûìè èëè ñîåäèíåííûìè ïóòåì L. Îòäåëüíûì òåðìèíîì âûäåëÿþò òîò ôàêò, ÷òî äâå âåðøèíû ãðàôà ìîãóò áûòü ñâÿçàíû íåêîòîðûì ïóòåì: èõ íàçûâàþò ñâÿçàííûìè. Íàïðèìåð, â ãðàôå
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âåðøèíû a3 è a5 ñâÿçàíû (ïóòåì �EMBED Equation.3���), à âåðøèíû a4 è a1 íåò.


	Ãðàô, â êîòîðîì ñâÿçàííû ëþáûå äâå âåðøèíû, íàçûâàåòñÿ ñâÿçíûì. Òàêèì îáðàçîì, âûøå ïðèâåäåí ïðèìåð ãðàôà íåñâÿçíîãî. Ñâÿçíîé êîìïîíåíòîé  ãðàôà íàçûâàåòñÿ òàêîé åãî ïîäãðàô, êîòîðûé ÿâëÿåòñÿ ñàì ïî ñåáå ãðàôîì ñâÿçíûì è ïðè ýòîì ñîâïàäàþùèì ñ ëþáûì äðóãèì ñîäåðæàùèì åãî ñâÿçíûì ïîäãðàôîì. Òàêèì îáðàçîì, ñâÿçíûé ãðàô îáëàäàåò åäèíñò-âåííîé ñâÿçíîé êîìïîíåíòîé - ýòî îí ñàì. À âîò ïðèåð ãðàôà ñ òðåìÿ ñâÿçíûìè êîìïîíåòàìè (èìåíà âåðøèí íå èìåþò çíà÷åíèÿ):
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	Ïóòü áåç ïîâòîðÿþùèõñÿ ðåáåð íàçûâàåòñÿ öåïüþ, à öåïü áåç ïîâòîðÿþùèõñÿ âåðøèí íàçûâàåòñÿ ïðîñòîé. Öåïü, â êîòîðîé ñîïàäàþò êîíöåâûå âåðøèíû, íàçûâàåòñÿ öèêëîì, à öèêë â êîòîðîì íåò ïîâòîðÿþùèõñÿ âåðøèí, êðîìå êîíöåâûõ, íàçûâàåòñÿ ïðîñòûì.


	Âîò ñõåìàòè÷åñêîå èçîáðàæåíèå ïðîñòîãî öèêëà:
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À âîò ñõåìàòè÷åñêîå èçîáðàæåíèå öèêëà, íå ÿâëÿþùåãîñÿ ïðîñòûì:
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	Âåäåì òåïåðü òðè ñòàíäàðòíûå îïåðàöèè íàä ãðàôàìè.


	Óäàëåíèå âåðøèíû.  Ïóñòü �EMBED Equation.3��� - ãðàô è �EMBED Equation.3���. Óäàëèòü âåðøèíó a èç ãðàôà ( - ýòî çíà÷èò ïîñòðîèòü íîâûé ãðàô �EMBED Equation.3���, â êîòîðîì �EMBED Equation.3��� è �EMBED Equation.3��� ïîëó÷àåòñÿ èç B óäàëåíèåì âñåõ ðåáåð, èíöèäåíòíûõ âåðøèíå a. Âîò èëëþñòðàöèÿ óäàëåíèÿ âåðøèíû a èç


ãðàôà:
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Äî                                                    Ïîñëå        


        óäàëåíèÿ âåðøèíû a                                óäàëåíèÿ âåðøèíû a


	Óäàëåíèå ðåáðà.  Ïóñòü �EMBED Equation.3��� - ãðàô è �EMBED Equation.3���. Óäàëèòü ðåáðî b - ýòî çíà÷èò ïîñòðîèòü íîâûé ãðàô �EMBED Equation.3���, â êîòîðîì �EMBED Equation.3��� è �EMBED Equation.3���. Âîò èëëþñòðàöèÿ óäàëåíèÿ ðåáðà ãðàôà:
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		Äî                                                  Ïîñëå       


          óäàëåíèÿ ðåáðà  b                                 óäàëåíèÿ ðåáðà  b





	Ïîäðàçáèåíèå ðåáðà. Ïóñòü �EMBED Equation.3��� - ãðàô è �EMBED Equation.3���. Âûïîëíèòü ïîäðàçáèå-íèå ðåáðà b - ýòî çíà÷èò ïîñòðîèòü íîâûé ãðàô �EMBED Equation.3���, â êîòîðîì �EMBED Equation.3��� (ò.å. z -íåêàÿ íîâàÿ âåðøèíà) è �EMBED Equation.3���. Ñ ãðàôè÷åñêîé òî÷êè çðåíèÿ ýòà îïå-ðàöèÿ îçíà÷àåò «âíåñåíèå â ðåáðî íîâîé âåðøèíû». Âîò ãðàôè÷åñêàÿ èëëþñòðàöèÿ:								
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âíåñåíèÿ âåðøèíû z                                             âíåñåíèÿ âåðøèíû z	 





	È â çàêëþ÷åíèå ââåäåì îäèí ñïåöèàëüíûé âèä ãðàôîâ. Äåðåâîì íàçûâàåòñÿ ñâÿçíûé ãðàô áåç öèêëîâ. Âîò ïðèìåð äåðåâà:
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À âîò ïðèìåð ãðàôà, íå ÿâëÿþùåãîñÿ äåðåâîì:
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	Åñëè ãðàô �EMBED Equation.3��� ÿâëÿåòñÿ äåðåâîì è ÷èñëî åãî âåðøèí ðàâíî p, òî î ÷èñëå åãî ðåáåð ìîæíî ñêàçàòü ñîâåðøåííî îïðåäåëåííî: êëè÷åñòâî ðåáåð ðàâíî �EMBED Equation.3���. Â êàæäîì äåðåâå èìååòñÿ åùå îäíà îñîáåííîñòü: ëþáûå äâå âåðøèíû â äåðåâå ñâÿçàíû è ïðèòîì åäèíñòâåííîé ïðîñòîé öåïüþ. Îáà ýòè îáñòîÿòåëüñòâà èìåþò íåñëîæíûå äîêàçàòåëüñòâà.
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