ÒÅÎÐÈß ÃÐÀÔÎÂ È ÊÎÌÁÈÍÀÒÎÐÈÊÀ


ñïåöèàëüíîñòü ÏÎ


2-é ñåìåñòð





Ëåêöèÿ 17


	Ôîðìàëüíûå ñòåïåííûå ðÿäû è äåéñòâèÿ íàä íèìè. Ïðîèçâîäÿùèå ôóíêöèè ïîñëåäîâà-òåëüíîñòåé.


	Ïóñòü �EMBED Equation.3��� - ÷èñëîâàÿ ïîñëåäîâàòåëüíîñòü; ôîðìàëüíûé ñòåïåííîé ðÿä  - ýòî ñèìâîë âèäà �EMBED Equation.3���, â êîòîðîì ÷èñëà �EMBED Equation.3��� íàçûâàþò-ñÿ êîýôôèöèåíòàìè, à ñèìâîë �EMBED Equation.3��� íàçûâàåòñÿ ïåðåìåííîé. Ôðàãìåíòû �EMBED Equation.3��� ñòåïåííîãî ðÿäà íàçûâàþòñÿ ñëàãàåìûìè; êîãäà êîýôôèöèåíò �EMBED Equation.3���, ñëàãàåìîå �EMBED Equation.3���, ò.å. �EMBED Equation.3��� çàïèñûâàòü íåîáÿçàòåëüíî. Ëþáîé ìíîãî÷ëåí ìîæíî ñ÷èòàòü çàïèñüþ ôîðìàëüíîãî ñòåïåííîãî ðÿäà, â êîòîðîì âñå êîýôôèöèåíòû, íà÷èíàÿ ñ êàêîãî-òî íîìåðà, ðàâíû íóëþ. 


	Âìåñòî ñèìâîëà �EMBED Equation.3��� ÷àñòî ïèøóò ñèìâîë �EMBED Equation.3���. Äâà ôîðìàëüíûõ ñòåïåííûõ ðÿäà �EMBED Equation.3��� è �EMBED Equation.3��� ñ÷èòàþòñÿ ðàâíûìè, åñëè äëÿ êàæäîãî �EMBED Equation.3��� âûïîëíÿåòñÿ ðàâåíñòâî: �EMBED Equation.3���


	Íàä ôîðìàëüíûìè ñòåïåííûìè ðÿäàìè îïðåäåëÿåòñÿ íåêîòîðûå äåéñòâèÿ, ÿâëÿþùèåñÿ îáîùåíèåì àðèôìåòèêè ìíîãî÷ëåíîâ.


	Ñëîæåíèå. Ïóñòü 


�EMBED Equation.3��� -


äâà ôîðìàëüíûõ ñòåïåííûõ ðÿäà îò îäíîé è òîé æå ïåðåìåííîé �EMBED Equation.3���; ñëîæåíèåì ýòèõ ðÿäîâ íàçûâàåòñÿ äåéñòâèå, â ðåçóëüòàòå êîòîðîãî âîçíèêàåò òðåòèé ôîðìàëüíûé ñòåïåííîé ðÿä �EMBED Equation.3���, íàçûâàåìûé ñóììîé ðÿäîâ �EMBED Equation.3��� è �EMBED Equation.3���, òàêîé, ÷òî


�EMBED Equation.3���.


Òàêèì îáðàçîì, �EMBED Equation.3���. Íåòðóäíî ïðîâåðèòü, ÷òî äëÿ ëþáûõ òðåõ ôîðìàëüíûõ ñòåïåííûõ ðÿäîâ �EMBED Equation.3��� èìååò ìåñòî ðàâåíñòâî:


�EMBED Equation.3���,


à äëÿ ëþáûõ äâóõ ôîðìàëüíûõ ñòåïåííûõ ðÿäîâ �EMBED Equation.3��� ñïðàâåäëèâî ðàâåíñòâî: �EMBED Equation.3���


	Èç ñêàçàííîãî ñëåäóåò, ÷òî ôîðìàëüíûé ñòåïåííîé ðÿä �EMBED Equation.3��� èãðàåò â îïðåäåëåííîì òîëüêî ÷òî ñëîæåíèè ðîëü íóëÿ. Êðîìå òîãî, åñëè �EMBED Equation.3��� - ôîðìàëüíûé ñòåïåííîé ðÿä, òî ðÿä �EMBED Equation.3��� èãðàåò ðîëü ïðîòèâîïîëîæíîãî ýëåìåíòà: �EMBED Equation.3���.


	Âû÷èòàíèå. Åñëè 


�EMBED Equation.3���


- äâà ôîðìàëüíûõ ñòåïåííûõ ðÿäà, òî ðÿä �EMBED Equation.3���, ïîëó÷àåìûé ïî ïðà-âèëó �EMBED Equation.3���, íàçûâàåòñÿ ðàçíîñòüþ, à  äåéñòâèå, ñîçäàþùåå ðàçíîñòü, íàçû-âàåòñÿ âû÷èòàíèåì. Î÷åâèäíî, ÷òî âû÷èòàíèå - ýòî ïðèáàâëåíèå ïðîòèâîïîëîæíîãî ðÿäà.


	Óìíîæåíèå. Ïóñòü 


�EMBED Equation.3���


äâà ôîðìàëüíûõ ñòåïåííûõ ðÿäà; ïîñòðîèì òðåòèé ôîðìàëüíûé ñòåïåííîé ðÿä  �EMBED Equation.3���, êîòîðûé áóäåò íàçûâàòüñÿ ïðîèçâåäåíèåì ðÿäîâ �EMBED Equation.3��� è �EMBED Equation.3���, à äåéñòâèå, ïðèâîäÿùåå ê ïðîèçâåäåíèþ, áóäåò íàçûâàòüñÿ óìíîæåíèåì:


�EMBED Equation.3���





Äëÿ óìíîæåíèÿ ñîõðàíÿåòñÿ òðàäèöèîííàÿ ñèìâîëèêà: ïðîèçâåäåíèå �EMBED Equation.3��� ðÿäîâ �EMBED Equation.3��� è �EMBED Equation.3��� çàïèñûâàåòñÿ â âèäå �EMBED Equation.3���. ßñíî, ÷òî äëÿ ëþáûõ òðåõ ðÿäîâ �EMBED Equation.3��� ñïðàâåäëèâû ðàâåíñòâà:


�EMBED Equation.3���


	Ðÿä �EMBED Equation.3��� îáëàäàåò, î÷åâèäíî, òåì ñâîéñòâîì, êîòîðîå ïðèñóùå â ÷èñëîâîì óìíîæå-íèè åäèíèöå: äëÿ ëþáîãî ôîðìàëüíîãî ñòåïåííîãî ðÿäà �EMBED Equation.3��� èìååò ìåñòî ðàâåíñòâî: �EMBED Equation.3���. Åñëè äëÿ íåêîòîðûõ äâóõ ôîðìàëüíûõ ñòåïåííûõ ðÿäîâ �EMBED Equation.3��� è �EMBED Equation.3��� âûïîë-íÿåòñÿ ðàâåíñòâî �EMBED Equation.3���, òî ýòè ðÿäû íàçûâàþòñÿ îáðàòíûìè ïî îòíîøåíèþ ê äðóã äðóãó. Ïèøóò �EMBED Equation.3���


	Äåëåíèå. Ýòî äåéñòâèå, êîòîðîå ïî äâóì ôîðìàëüíûì ñòåïåííûì ðÿäàì 


�EMBED Equation.3���


ïðè îáÿçàòåëüíîì ïðåäïîëîæåíèè - �EMBED Equation.3��� - ñîçäàåò òðåòèé ðÿä �EMBED Equation.3��� òàêîé, ÷òîáû îêàçàëîñü âûïîëíåííûì ðàâåíñòâî: �EMBED Equation.3���. Ðàñïèñûâàåì ïîñëåäíåå ðàâåíñòâî ïî êîýôôèöèåíòàì:


�EMBED Equation.3��� ñëåäîâàòåëüíî �EMBED Equation.3���;


�EMBED Equation.3��� ñëåäîâàòåëüíî �EMBED Equation.3���;


.................................................................


�EMBED Equation.3��� ñëåäîâàòåëüíî �EMBED Equation.3���;


...........................................................................................





Ðÿä �EMBED Equation.3��� íàçûâàåòñÿ ÷àñòíûì îò äåëåíèÿ ðÿäà  �EMBED Equation.3���


íà ðÿä �EMBED Equation.3���; ÷àñòî ïèøóò: �EMBED Equation.3���.


	Çàìåòèì äëÿ ïðèìåðà:


�EMBED Equation.3���


	È ïîñëåäíåå îïðåäåëåíèå. Ôîðìàëüíûé ñòåïåííîé ðÿä �EMBED Equation.3��� íàçûâàåòñÿ ïðîèçâîäÿùåé ôóíêöèåé ïîñëåäîâàòåëüíîñòè �EMBED Equation.3���. Äåéñòâèÿ íàä ôîðìàëüíûìè ñòåïåííûìè ðÿäàìè, îïðåäåëåííûå âûøå, ýòî - è äåéñòâèÿ íàä ïðîèçâîäÿùèìè ôóíêöèÿìè.


Ïðèìåð èñïîëüçîâàíèÿ òåõíèêè äåéñòâèé íàä ïðîèçâîäÿùèìè ôóíêöèÿìè áóäåò ïðèâåäåí â ñëåäóþùåé ëåêöèè.


	


�EMBED Equation.3���
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