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To �nd the methods of Runge-Kutta (RK) is required to solve a system of polynomial equations
(Butcher equations). For the methods of 4-th order (8 of equations of 10 variables) it was done in
XIX century, methods for 5-th order (17 of equations of 21 variable) � a 70. For the methods of
the 6-th order (37 of equations of 28 variables) which is �almost� made J.Verner, in the form of the
algorithm in Maple, but the result is still unpublished.

A few years ago I were numerically found some RK methods of degree 7 and de�ned the local
dimension of the corresponding variety. It was equal to 6. Now I �nd analytically, in the form of
procedures at Maple, explicit formulas for these methods.
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Äëÿ íàõîæäåíèÿ ìåòîäîâ Ðóíãå-Êóòòà (ÐÊ) òðåáóåòñÿ ðåøèòü ñèñòåìó ïîëèíîìèàëüíûõ
óðàâíåíèé (óðàâíåíèÿ Áóò÷åðà). Äëÿ ìåòîäîâ 4-ãî ïîðÿäêà (8 óðàâíåíèé îò 10 ïåðåìåííûõ)
ýòî áûëî ñäåëàíî åùå â XIX âåêå, äëÿ ìåòîäîâ 5-ãî ïîðÿäêà (17 óðàâíåíèé îò 21 ïåðåìåííîé)
� â 70-õ ãîäàõ. Äëÿ ìåòîäîâ 6-ãî ïîðÿäêà (37 óðàâíåíèé îò 28 ïåðåìåííûõ) ýòî �ïî÷òè� ñäåëàë
J.Verner, â âèäå àëãîðèòìà íà Maple, íî ðåçóëüòàò äî ñèõ ïîð íåîïóáëèêîâàí.

Íåñêîëüêî ëåò íàçàä ìíîþ áûëè ÷èñëåííî íàéäåíû íåêîòîðûå ìåòîäû ÐÊ ïîðÿäêà 7 è
îïðåäåëåíà ëîêàëüíàÿ ðàçìåðíîñòü ñîîòâåòñòâóþùåãî ìíîãîîáðàçèÿ, îíà îêàçàëàñü ðàâíà 6.
Ñåé÷àñ æå óäàëîñü àíàëèòè÷åñêè, â âèäå ïðîöåäóð íà Maple, íàéòè ÿâíûå ôîðìóëû äëÿ ýòèõ
ìåòîäîâ.
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