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New 2D integrable families with a quartic second invariant
The method introduced by the present author in 1986 still proves most e�ective in con-
structing integrable 2-D Lagrangian systems, which admit in addition to the energy
another integral of motion that is polynomial in velocities. In a previous article (J. Phys.
A: Math. Gen., 39, 5807�5824, 2006) we constructed a system, which admits a quartic
complementary integral. This system, called by us �master�, is the largest known, as it
involves 21 parameters, and contains, as special cases of it, almost all previously known
systems of the same type that admit a quartic integral. In the present note we gener-
alize the method we used before to construct new several-parameter systems that are
not special cases of the master system. A new system involving 16 parameters is intro-
duced and a special case of it admits interpretation in a problem of rigid body dynamics.
It gives a uni�cation of certain special versions of known classical integrable cases due
to Kovalevskaya, Chaplygin and Goriatchev and other cases recently introduced by the
present author.
Keywords: integrable families, invariant, rigid body dynamics.

Õ.Ì. ßõüÿ
Íîâi iíòåãðîâíi âèïàäêè ðiâíÿíü äèíàìiêè ç iíòåãðàëàìè ÷åòâåðòîãî ñòå-
ïåíÿ
Ïðîäîâæåíî äîñëiäæåííÿ, ïî÷àòi àâòîðîì ó 1986 ðîöi, i ïðèñâÿ÷åíi âèâ÷åííþ óìîâ
iñíóâàííÿ ó ëàãðàíæåâèõ ñèñòåì ïåðøèõ iíòåãðàëiâ ÷åòâåðòîãî ïîðÿäêó. Ðîçãëÿäó-
âàíà ñèñòåìà õàðàêòåðèçó¹òüñÿ 16 ïàðàìåòðàìè. Îäåðæàíî ñòðóêòóðó ëàãðàíæèàíà,
äëÿ ÿêî¨ äèôåðåíöiàëüíi ðiâíÿííÿ ðóõó ïðèïóñêàþòü ðîçâ'ÿçêè, ùî õàðàêòåðèçóþ-
òüñÿ ïåðøèì ïîëiíîìiàëüíèì iíòåãðàëîì ÷åòâåðòîãî ïîðÿäêó. Öå äîçâîëèëî óçàãàëü-
íèòè âiäîìi âèïàäêè iíòåãðîâíîñòi Êîâàëåâñüêî¨, ×àïëèãiíà i Ãîðÿ÷åâà êëàñè÷íî¨
çàäà÷i ïðî ðóõ òâåðäîãî òiëà, ÿêå ìà¹ íåðóõîìó òî÷êó.
Êëþ÷åâûå ñëîâà: ëàãðàíæèàí, ðîçâ'ÿçîê, ïîòåíöiàëüíà ôóíêöiÿ.

Õ.Ì. ßõüÿ
Íîâûå èíòåãðèðóåìûå ñëó÷àè óðàâíåíèé äèíàìèêè ñ èíòåãðàëàìè ÷åòâåð-
òîé ñòåïåíè
Ïðîäîëæåíû èññëåäîâàíèÿ, íà÷àòûå àâòîðîì â 1986 ãîäó, è ïîñâÿùåííûå èçó÷åíèþ
óñëîâèé ñóùåñòâîâàíèÿ ó ëàãðàíæåâûõ ñèñòåì ïåðâûõ èíòåãðàëîâ ÷åòâåðòîãî ïîðÿä-
êà. Ðàññìàòðèâàåìàÿ ñèñòåìà õàðàêòåðèçóåòñÿ 16 ïàðàìåòðàìè. Ïîëó÷åíà ñòðóêòó-
ðà ëàãðàíæèàíà, äëÿ êîòîðîé äèôôåðåíöèàëüíûå óðàâíåíèÿ äâèæåíèÿ äîïóñêàþò
ðåøåíèÿ, õàðàêòåðèçóþùèåñÿ ïåðâûì ïîëèíîìèàëüíûì èíòåãðàëîì ÷åòâåðòîãî ïî-
ðÿäêà. Ýòî ïîçâîëèëî îáîáùèòü èçâåñòíûå ñëó÷àè èíòåãðèðóåìîñòè Êîâàëåâñêîé,
×àïëûãèíà è Ãîðÿ÷åâà êëàññè÷åñêîé çàäà÷è î äâèæåíèè òâåðäîãî òåëà, èìåþùåãî
íåïîäâèæíóþ òî÷êó.
Êëþ÷åâûå ñëîâà: ëàãðàíæèàí, ðåøåíèå, ïîòåíöèàëüíàÿ ôóíêöèÿ.
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