
Ëèñòîê 1. Âûâîä îñíîâíûõ óðàâíåíèé è

ïðèâåäåíèå ê êàíîíè÷åñêîìó âèäó
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1�1 Ãèáêàÿ îäíîðîäíàÿ íèòü äëèíû l íàõîäèòñÿ â âåðòèêàëüíîì ïîëîæåíèè,
âåðõíèé åå êîíåö çàêðåïëåí. Âûâåäèòå óðàâíåíèå ìàëûõ ïîïåðå÷íûõ
êîëåáàíèé íèòè.

1�2 Âûâåäèòå óðàâíåíèå ïîïåðå÷íûõ êîëåáàíèé ñòðóíû â ñðåäå, ñîïðîòèâëåíèå
êîòîðîé ïðîïîðöèîíàëüíî ïåðâîé ñòåïåíè ñêîðîñòè.

1�3 Âûâåäèòå óðàâíåíèå äèôôóçèè â íåïîäâèæíîé ñðåäå äëÿ âåùåñòâà,
÷àñòèöû êîòîðîãî
à) ðàñïàäàþòñÿ ñî ñêîðîñòüþ, ïðîïîðöèîíàëüíîé êîíöåíòðàöèè;
á) ðàçìíîæàþòñÿ ñî ñêîðîñòüþ, ïðîïîðöèîíàëüíîé êîíöåíòðàöèè.

1�4 Èìååòñÿ îäíîðîäíûé íåíàïðÿæåííûé ñòåðæåíü äëèíû l, ðàñïîëîæåííûé
âäîëü îñè Ox, òàê, ÷òî òî÷êè x = 0 è x = l � ëåâûé è ïðàâûé êîíöû
ñòåðæíÿ. Ðàññìîòðèì ïðîäîëüíûå êîëåáàíèÿ ñòåðæíÿ. Îáîçíà÷èì ÷åðåç
u(x, t) ñìåùåíèå òî÷êè x â ìîìåíò âðåìåíè t âäîëü îñè Ox. Âûâåäèòå
óðàâíåíèå, îïèñûâàþùåå ïîâåäåíèå ôóíêöèè u(x, t).

1�5 Âåðíû ëè ñëåäóþùèå óòâåðæäåíèÿ: åñëè óðàâíåíèå

n∑
i,j=1

ai,j(x1, . . . , an)uxi
uxj

= 0, aij ∈ C(Rn),

ãèïåðáîëè÷åñêîå (ýëëèïòè÷åñêîå, ïàðàáîëè÷åñêîå) â òî÷êå, òî îíî ÿâëÿåòñÿ
ãèïåðáîëè÷åñêèì (ñîîòâåòñòâåííî ýëëèïòè÷åñêèì, ïàðàáîëè÷åñêèì) òàêæå
â íåêîòîðîé îêðåñòíîñòè ýòîé òî÷êè?

1�6 à) Íàéäèòå âñå õàðàêòåðèñòèêè óðàâíåíèÿ

uxy − uyy − ux + uy = 0.

á) Íàéäèòå åãî îáùåå ðåøåíèå.

1�7 Íàéäèòå îáùåå ðåøåíèå óðàâíåíèÿ

uxx + 2uxy + 2uxz + uyy + 2uyz + uzz − u = 0.


