28.×èñëåííîå ðåøåíèå çàäà÷è Êîøè äëÿ ÎÄÓ Ïðèìåðû ìåòîäîâ Ðóíãå-Êóòòà. 


Ðàññìîòðèì çàäà÷ó Êîøè äëÿ ÎÄÓ:


� EMBED Equation.2  ���


Ïóñòü � EMBED Equation.2  ���íåïðåðûâíà ïî t è â � EMBED Equation.2  ���. Â � EMBED Equation.2  ���óäîâëåòâîðÿåò óñëîâèþ Ëèïøèöà ïî U: 


� EMBED Equation.2  ���.


� EMBED Equation.2  ��� ðåøåíèå ïðè � EMBED Equation.2  ���


Ïðè èññëåäîâàíèè ÷èñëåííûìè ìåòîäàìè ðåøåíèÿ çàäà÷è Êîøè áóäåì ïðåäïîëàãàòü, ÷òî ðåøåíèå � EMBED Equation.2  ��� è îáëàäàåò íåîáõîäèìûìè ñâîéñòâàìè ãëàäêîñòè.


Îïðåäåëåíèå 


� EMBED Equation.2  ���- ðàâíîìåðíàÿ ñåòêà ñ øàãîì � EMBED Equation.2  ���.�Îáîçíà÷åíèå  � EMBED Equation.2  ���- ïðèáëèæåííîå ðåøåíèå (ñåòî÷íàÿ ôóíêöèÿ)


Ôèêñèðóåì t è ïîñòðîèì ïîñëåäîâàòåëüíîñòü ñåòîê  � EMBED Equation.2  ���è � EMBED Equation.2  ���. Ìåòîä ñõîäèòñÿ â òî÷êå t, åñëè � EMBED Equation.2  ��� ïðè � EMBED Equation.2  ���.


Ìåòîä ñõîäèòñÿ íà� EMBED Equation.2  ���, åñëè îí ñõîäèòñÿ â ( òî÷êå� EMBED Equation.2  ���


Ìåòîä èìååò p-é ïîðÿäîê òî÷íîñòè, åñëè � EMBED Equation.2  ���.


� EMBED Equation.2  ���- ïîãðåøíîñòü ìåòîäà.





1. Ìåòîä Ýéëåðà.


� EMBED Equation.2  ���


� EMBED Equation.2  ���


� EMBED Equation.2  ���- íåâÿçêà èëè ïîãðåøíîñòü àïïðîêñèìàöèè ðàçíîñòíîãî óðàâíåíèÿ íà ???


� EMBED Equation.2  ���


Ðàçíîñòíûé ìåòîä àïïðîêñèìèðóåò èñõîäíîå äèôôåðåíöèàëüíîå óðàâíåíèå, åñëè � EMBED Equation.2  ���ïðè � EMBED Equation.2  ���.


Ðàçíîñòíûé ìåòîä èìååò p - é ïîðÿäîê àïïðîêñèìàöèè, åñëè � EMBED Equation.2  ���.


ò.ê. � EMBED Equation.2  ���òî � EMBED Equation.2  ���, ò.å. ìåòîä Ýéëåðà èìååò 1-é ïîðÿäîê àïïðîêñèìàöèè.


2. Ñèììåòðè÷íàÿ ñõåìà.


� EMBED Equation.2  ���


� EMBED Equation.2  ���- íåÿâíûé ìåòîä.


� EMBED Equation.2  ��� � EMBED Equation.2  ���� EMBED Equation.2  ���, ò.å. èìååò 2-é ïîðÿäîê àïïðîêñèìàöèè.


3. Ìåòîäû Ðóíãå-Êóòòà. 


ßâíûé m-ýòàïíûé ìåòîä Ðóíãå-Êóòòà:


Ïóñòü  � EMBED Equation.2  ��� èçâåñòíû, çàäàþòñÿ � EMBED Equation.2  ���è � EMBED Equation.2  ���


è ïîñëåäîâàòåëüíî âû÷èñëÿþòñÿ ôóíêöèè:


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


� EMBED Equation.2  ���


Ïðè � EMBED Equation.2  ���ñõåìà Ýéëåðà


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


� EMBED Equation.2  ���


� EMBED Equation.2  ���


� EMBED Equation.2  ���


� EMBED Equation.2  ���


� EMBED Equation.2  ���


� EMBED Equation.2  ���


� EMBED Equation.2  ���


Åñëè � EMBED Equation.2  ���òî èìååì 1-ûé ïîðÿäîê àïïðîêñèìàöèè.


Åñëè åùå � EMBED Equation.2  ���2-îé ïîðÿäîê àïïðîêñèìàöèè.


Ïîëó÷èëè ñõåìó ìåòîäà Ðóíãå-Êóòòà 2-îãî ïîðÿäêà:


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


Ïðè � EMBED Equation.2  ���


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


Ìåòîä 3- åãî ïîðÿäêà:


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


4-îãî ïîðÿäêà: � EMBED Equation.2  ��� � EMBED Equation.2  ��� � EMBED Equation.2  ��� � EMBED Equation.2  ���





