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2�1 Âåðíû ëè ñëåäóþùèå óòâåðæäåíèÿ: åñëè óðàâíåíèå

n∑
i,j=1

ai,j(x1, . . . , xn)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?

2�2 à) Íàéäèòå âñå õàðàêòåðèñòèêè óðàâíåíèÿ

uxy − uyy − ux + uy = 0.

á) Íàéäèòå åãî îáùåå ðåøåíèå.

2�3 Íàéäèòå îáùåå ðåøåíèå óðàâíåíèÿ

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

2�4 Ðåøèòå çàäà÷ó Êîøè

uxx − uyy − 2ux − 2uy = 8, u|x=0 = −2y, ux|x=0 = 2(y − 1).

2�5 Ïî÷åìó íåëüçÿ íàéòè òàêóþ ôóíêöèþ u(x, y), êîòîðàÿ óäîâëåòâîðÿëà áû
óðàâíåíèþ

uxx + 3uxy + 2uyy = 0

è óñëîâèÿì u|y=x+1 = x+ x2, ux|y=x+1 = x2 − x?

2�6 Êàêîé äîëæíà áûòü ôóíêöèÿ g(x), ÷òîáû ñóùåñòâîâàëî ðåøåíèå çàäà÷è
Êîøè

uxx + 5uxy + 6uyy = 0, u|y=3x+2 = 4x2 + 1, ux|y=3x+2 = g(x)?


