30. Ïîñòàíîâêà êðàåâûõ çàäà÷ äëÿ óðàâíåíèÿ òåïëîïðîâîäíîñòè. Ìåòîä ðàçäåëåíèÿ ïåðåìåííûõ äëÿ ðåøåíèÿ 1-îé êðàåâîé çàäà÷è.


� EMBED Word.Picture.6  ��� ñòåðæåíü


� EMBED Equation.2  ���-òåìïåðàòóðà â ñåãìåíòå ñ êîîðäèíàòàìè x âî âðåìÿ t. Ñ áîêîâûõ ñòîðîí ñòåðæåíü òåïëîèçîëèðîâàí.


Óðàâíåíèå òåïëîïðîâîäíîñòè îïèñûâàåò ïðîöåññ ðàñïðîñòðàíåíèÿ òåïëà â òâåðäîì òåëå.


� EMBED Equation.2  ���- ïëîòíîñòü òåïëîâûõ èñòî÷íèêîâ , � EMBED Equation.2  ���- êîýôôèöèåíò òåìïåðàòóðîïðîâîäíîñòè


� EMBED Equation.2  ���- óäåëüíàÿ òåïëîåìêîñòü ,  k- êîýôôèöèåíò òåïëîïðîâîäíîñòè


( - ïëîòíîñòü.


� EMBED Equation.2  ���


Îäíîìåðíîå óðàâíåíèå òåïëîïðîâîäíîñòè: � EMBED Equation.2  ��� êðàåâûå óñëîâèÿ


Îñíîâíûå êðàåâûå óñëîâèÿ: � EMBED Equation.2  ���


� EMBED Equation.2  ���


Ïåðâàÿ êðàåâàÿ çàäà÷à


� EMBED Equation.2  ���


� EMBED Equation.2  ���


� EMBED Equation.2  ���


� EMBED Equation.2  ���


Âòîðàÿ êðàåâàÿ çàäà÷à


� EMBED Equation.2  ���


Çàäà÷à Êîøè 


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


� EMBED Equation.2  ���


Îïðåäåëåíèå: � EMBED Equation.2  ��� - ðåøåíèå 1-îé êðàåâîé çàäà÷è äëÿ óðàâíåíèÿ òåïëîïðîâîäíîñòè 


(1) - (4), åñëè


� EMBED Equation.2  ���


� EMBED Equation.2  ���( íåïðåðûâíîñòü âòîðûõ ïðîèçâîäíûõ  ïî  x è ïåðâûõ ïî t) 


� EMBED Equation.2  ��� óäîâëåòâîðÿåò (1)-(4)


Ïî êëàññè÷åñêîìó îïðåäåëåíèþ, ïóñòü íåò 1-îãî óñëîâèÿ � EMBED Equation.2  ���


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


Óðàâíåíèþ óäîâëåòâîðÿåò, íî ýòî íå ðàçóìíîå ðåøåíèå.





Ìåòîä ðàçäåëåíèÿ ïåðåìåííûõ 


1)


� EMBED Equation.2  ���


Ðåøåíèå â âèäå � EMBED Equation.2  ���. Ïîäñòàâëÿåì� EMBED Equation.2  ���


äåëÿ íà � EMBED Equation.2  ���


Äëÿ óäîâëåòâîðÿþùèõ ãðàíè÷íûì óñëîâèÿì � EMBED Equation.2  ���


( Äëÿ � EMBED Equation.2  ��� ïîëó÷àåì çàäà÷ó Øòóðìà-Ëèóâèëëÿ. Äëÿ íåå ( ïðè êîòîðûõ ( íåòðèâèàëüíîå ðåøåíèå- ñîáñòâåííûå çíà÷åíèÿ çàäà÷è Øòóðìà-Ëèóâèëëÿ. À ñîîòâåòñòâóþùàÿ � EMBED Equation.2  ��� - ôóíêöèÿ çàäà÷è Øòóðìà-Ëèóâèëëÿ.


Ó òàêîé çàäà÷è áåñêîíå÷íî ìíîãî ñîáñòâåííûõ çíà÷åíèé � EMBED Equation.2  ���è ñîáñòâåííûõ ôóíêöèé� EMBED Equation.2  ��� Ïóñòü � EMBED Equation.2  ���


� EMBED Equation.2  ���-  ñèìâîë Êðîíåêåðà


Òåïåðü óðàâíåíèå äëÿ � EMBED Equation.2  ��� ïðè èçâåñòíîì (:


� EMBED Equation.2  ���


Ñëåäîâàòåëüíî � EMBED Equation.2  ���


� EMBED Equation.2  ���- ðåøåíèå óðàâíåíèÿ (1) è (2) è (3)


� EMBED Equation.2  ���


Ïðåäïîëàãàÿ, ÷òî íóæíûå óñëîâèÿ âûïîëíåíû.


Îáåñïå÷èì âûïîëíåíèå (4)


� EMBED Equation.2  ���óìíîæèì íà � EMBED Equation.2  ���è � EMBED Equation.2  ���


Íàäî íàéòè � EMBED Equation.2  ���.


� EMBED Equation.2  ���


� EMBED Equation.2  ���, ò.å. � EMBED Equation.2  ��� ÿâëÿþòñÿ êîýôôèöèåíòû ðÿäà Ôóðüå


� EMBED Equation.2  ���


Ðàçëîæèì â Ôóðüå ïî sin


Ïîëó÷èì � EMBED Equation.2  ���


Òåîðåìà (î ñóùåñòâîâàíèè)


Ïóñòü ôóíêöèÿ� EMBED Equation.2  ��� è � EMBED Equation.2  ��� ó çàäà÷è (1)- (4) ñóùåñòâóåò ðåøåíèå


( êëàññè÷åñêîå) îïðåäåëÿåìîå ôîðìóëîé (5).





