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Ïîêàçàíî, ÷òî ðîñòêè êàòàñòðîô ãëàäêèõ îòîáðàæåíèé, îïðåäå-
ëÿþùèõ âñå òðè òèïè÷íûå (â ñìûñëå ìàòåìàòè÷åñêîé òåîðèè êà-
òàñòðîô) îñîáåííîñòè ðåøåíèé ñèñòåìû óðàâíåíèé îäíîìåðíîãî
èçîýíòðîïè÷åñêîãî ãàçà, ñîâïàäàþò ñ ñîîòâåòñòâóþùèìè ðîñòêàìè
îñîáåííîñòÿì ðåøåíèé ëèíåéíîãî âîëíîâîãî óðàâíåíèÿ ñ ïîñòîÿí-
íûìè êîýôôèöèåíòàìè. Îïèñàíû îñîáåííîñòè ðåøåíèé â ñïåöè-
àëüíîì ýëëèïòè÷åñêîì àíàëîãå óêàçàííîé ñèñòåìû äëÿ ¾ãàçà ×à-
ïëûãèíà¿.
Êëþ÷åâûå ñëîâà: ìàòåìàòèêà, äèôôåðåíöèàëüíûå óðàâíåíèÿ, óðàâ-
íåíèÿ ìàòåìàòè÷åñêîé ôèçèêè, óðàâíåíèÿ ãàçîâîé äèíàìèêè, òåî-
ðèÿ îñîáåííîñòåé, òåîðèÿ êàòàñòðîô

Catastrophes of solutions to one-dimensional gas flow
system and the inheritance of catastrophe germs of

solutions to wave equation

It is shown that the catastrophe germs of smooth mappings that de-
fine all three typical (in the sense of the mathematical catastrophe
theory) singularities of solutions to the system of equations of a one-
dimensional isentropic gas flow coincide with the corresponding germs
of singularities of solutions to the linear wave equation with constant
coefficients. The singularities of solutions in a special elliptical ana-
logue of this system for the ≪Chaplygin gas≫ are described.

Keywords: mathematics, differential equations, mathematical physics
equations, gas dynamics equations, singularity theory, catastrophe
theory

Ðàññìàòðèâàåòñÿ òèïè÷íàÿ (ñ òî÷êè çðåíèÿ ìàòåìàòè÷åñêîé òåîðèè
êàòàñòðîô) îìáèëè÷åñêàÿ îñîáåííîñòü ðåøåíèÿ ãèïåðáîëè÷åñêîé ñèñòå-
ìû óðàâíåíèé îäíîìåðíîé ãàçîâîé äèíàìèêè{

ut + uux + α(ρ)ρx = 0,
ρt + (ρu)x = 0,

(1)
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ãäå ôóíêöèÿ α(ρ) =
pρ
ρ ðàñêëàäûâàåòñÿ â ðÿä Òåéëîðà â îêðåñòíîñòè

òî÷êè ρ∗ > 0. Çäåñü p(ρ) � óðàâíåíèå ñîñòîÿíèÿ ãàçà, ρ > 0.
Àñèìïòîòèêó ðåøåíèÿ â îêðåñòíîñòè òî÷êè ãðàäèåíòíîé êàòàñòðî-

ôû (êîíå÷íàÿ òî÷êà (ρ∗, u∗; t∗, x∗), â êîòîðîé ñòðåìÿòñÿ ê áåñêîíå÷íîñòè
âñå ïåðâûå ïðîèçâîäíûå ðåøåíèÿ) çàäàþò êðèòè÷åñêèå òî÷êè ïîñòðîåí-
íîé ôóíêöèè F (ρ, u; t, x). Îïèñàíà êàòàñòðîôà òèïà ñå÷åíèÿ ãèïåðáîëè-
÷åñêîé îìáèëèêè (D4+). Ïîêàçàíî, ÷òî ðîñòêè êàòàñòðîô ñîâïàäàþò ñ
ñîîòâåòñòâóþùèìè ðîñòêàìè îñîáåííîñòåé ðåøåíèé ëèíåéíîãî îäíîðîä-
íîãî âîëíîâîãî óðàâíåíèÿ ñ ïîñòîÿííûìè êîýôôèöèåíòàìè.

Îïèñàíà îìáèëè÷åñêàÿ îñîáåííîñòü äëÿ ýëëèïòè÷åñêîãî àíàëîãà (1)
â âàæíîì ÷àñòíîì ñëó÷àå ¾ãàçà ×àïëûãèíà¿, ñîîòâåòñòâóþùåãî óðàâíå-
íèþ ñîñòîÿíèÿ p = const + p0ρ0

ρ . Òàê æå èçó÷åí óñòîé÷èâûé ãèïåðáîëè-

÷åñêèé àíàëîã ýòîãî ÷àñòíîãî ñëó÷àÿ p = const− p0ρ0
ρ .

Èññëåäîâàíèå âûïîëíåíî ñîâìåñòíî ñ Á.È. Ñóëåéìàíîâûì.
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