21. Ëèíåéíûå îáûêíîâåííûå äèôôåðåíöèàëüíûå óðàâíåíèÿ è ñèñòåìû. Ôóíäàìåíòàëüíàÿ ñèñòåìà ðåøåíèé. Îïðåäåëèòåëü Âðîíñêîãî.


Îïð. Ëèíåéíûì äèôôåðåíöèàëüíûì óðàâíåíèåì n-ãî ïîðÿäêà íàçûâàåòñÿ óðàâíåíèå âèäà:


� EMBED Equation.2  ���, åñëè � EMBED Equation.2  ���


- íåêîòîðûå êîýôôèöèåíòû, � EMBED Equation.2  ���


Åñëè � EMBED Equation.2  ���, òî óðàâíåíèå íàçûâàåòñÿ îäíîðîäíûì è íåîäíîðîäíûì â ïðîòèâíîì ñëó÷àå.


Óòâ.1. Óðàâíåíèå (1) îñòàåòñÿ ëèíåéíûì ïðè çàìåíå ïåðåìåííûõ: � EMBED Equation.2  ���


Ðàññìîòðèì çàäà÷ó Êîøè: � EMBED Equation.2  ���


� EMBED Equation.2  ��� � EMBED Equation.2  ���


êîýôôèöèåíòû è ïðàâàÿ ÷àñòü � EMBED Equation.2  ��� � EMBED Equation.2  ��� íè ïðè îäíîì � EMBED Equation.2  ���.


Ñâåäåì ê ñèñòåìå n óðàâíåíèé I ïîðÿäêà.


� EMBED Equation.2  ��� � EMBED Equation.2  ���


� EMBED Equation.2  ���


íà� EMBED Equation.2  ���.


Ðåøåíèå çàäà÷è (3) ñ íà÷àëüíûìè óñëîâèÿìè (2) � EMBED Equation.2  ��� è !, åñëè âåêòîð ïðàâûõ ÷àñòåé íåïðåðûâåí â � EMBED Equation.2  ��� è êàæäàÿ êîìïîíåíòà óäîâëåòâîðÿåò óñëîâèþ Ëèïøèöà ñ êîíñòàíòîé K.


Ôóíêöèÿ óäîâëåòâîðÿåò óñëîâèþ Ëèïøèöà ñ êîíñòàíòîé � EMBED Equation.2  ���


Óñëîâèå Ëèïøèöà:


� EMBED Equation.2  ��� íà � EMBED Equation.2  ��� âûïîëíÿåòñÿ � EMBED Equation.2  ���


Îïð. � EMBED Equation.2  ���, åñëè � EMBED Equation.2  ���


Îïð. � EMBED Equation.2  ��� - îïðåäåëèòåëü Âðîíñêîãî. (� EMBED Equation.2  ��� - ðåøåíèå (3))


Óòâ. � EMBED Equation.2  ��� íà � EMBED Equation.2  ��� íà X.


Äîêàçàòåëüñòâî: � EMBED Equation.2  ��� äëÿ ñèñòåìû ëèíåéíûõ îäíîðîäíûõ äèôôåðåíöèàëüíûõ óðàâíåíèé � EMBED Equation.2  ��� íåòðèâèàëüíîå ðåøåíèå � EMBED Equation.2  ���.


Óòâ. Åñëè � EMBED Equation.2  ��� - ëèíåéíî çàâèñèìû íà X.


Óòâ. èëè � EMBED Equation.2  ���


Óòâ. � EMBED Equation.2  ���óäîâëåòâîðÿåò ìàòðè÷íîìó óðàâíåíèþ � EMBED Equation.2  ��� ÿâëÿåòñÿ ðåøåíèåì. � EMBED Equation.2  ���


Îïð. Åñëè � EMBED Equation.2  ��� - ëèíåéíî íåçàâèñèìûå ðåøåíèÿ îäíîðîäíîãî óðàâíåíèÿ � EMBED Equation.2  ��� ýòà ñèñòåìà ôóíêöèé íàçûâàåòñÿ ôóíäàìåíòàëüíîé, à ñîîòâåòñòâóþùèé � EMBED Equation.2  ��� - ôóíäàìåíòàëüíîé ìàòðèöåé. � EMBED Equation.2  ���


Òåîðåìà: ëèíåéíàÿ îäíîðîäíàÿ ñèñòåìà óðàâíåíèé èìååò ôóíäàìåíòàëüíóþ ìàòðèöó.


Äîêàçàòåëüñòâî: ðàññìîòðèì � EMBED Equation.2  ��� -çàäà÷à Êîøè.


Òàê êàê êîýôôèöèåíòû íåïðåðûâíû, òî èìååò ðåøåíèå.


Òàê êàê � EMBED Equation.2  ��� è ñòîëáöû � EMBED Equation.2  ��� ÿâëÿþòñÿ ðåøåíèåì � EMBED Equation.2  ��� ñèñòåìà ñòîëáöîâ ëèíåéíî íåçàâèñèìà � EMBED Equation.2  ��� ìàòðèöà ôóíäàìåíòàëüíà.


Òåîðåìà: ] � EMBED Equation.2  ��� - ôóíäàìåíòàëüíàÿ ìàòðèöà îäíîðîäíîé ñèñòåìû � EMBED Equation.2  ��� îáùåå ðåøåíèå èìååò âèä � EMBED Equation.2  ��� (� EMBED Equation.2  ��� -ñòîëáåö)


Äîêàçàòåëüñòâî: � EMBED Equation.2  ���Äîêàæåì, ÷òî � EMBED Equation.2  ��� -ðåøåíèå. � EMBED Equation.2  ��� îïðåäåëÿåòñÿ îäíîçíà÷íî, òàê êàê � EMBED Equation.2  ���


� EMBED Equation.2  ���


Ðàññìîòðèì íåîäíîðîäíóþ ñèñòåìó � EMBED Equation.2  ���


Òåîðåìà: åñëè � EMBED Equation.2  ��� - ôóíäàìåíòàëüíàÿ ìàòðèöà, � EMBED Equation.2  ��� -÷àñòíîå ðåøåíèå íåîäíîðîäíîãî óðàâíåíèÿ, òî � EMBED Equation.2  ��� ðåøåíèå � EMBED Equation.2  ��� íåîäíîðîäíîãî óðàâíåíèÿ ïðåäñòàâëÿåòñÿ â âèäå � EMBED Equation.2  ���


Äîêàçàòåëüñòâî: � EMBED Equation.2  ���





