Runge-Kutta methods of order 7
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To find 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algorithm in Maple, but the result is still unpublished.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 | were numerically found some RK methods of degree 7 and defined the local
dimension of the corresponding variety. It was equal to 6. Now I find analytically, in the form of
procedures at Maple, explicit formulas for these methods.
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Jna maxoxgenus meronos Pymre-Kyrra (PK) tpebyercst pemmTh cucremy mOJUHOMUATLHBIX
ypaBrenuii (ypasaenust Byraepa). s meronos 4-ro nopsizka (8 ypasHenuit or 10 mepeMeHHBIX)
910 GBLT0 cenano eme B X [ X Beke, jyrst MeTo0B 5-10 nopgaaka (17 ypasrenuit ot 21 nepemeHHOiH)
— B 70-x romax. st Mmeronos 6-ro mopsaka (37 ypasHeHUii 0T 28 MEPEMEHHBIX) 3TO “MOYTH" CIe/Ia
J.Verner, B Bune anropurma Ha Maple, HO pe3yspTaT 70 CHUX TOP HEOIMYOIMKOBAH.

Heckonpko ser mazan MHOIO OBLIM YHCIEHHO HaligeHB HekoTopble MeTonnl PK mopanka 7 u
OTIpeIe/IeHa JIOKATBHASA PA3MEPHOCTb COOTBETCTBYIOIIETO MHOr00Opasus, OHA OKa3aJack paBHa 6.
Ceitvac ke y1ajoch aHAJIMTUYECKH, B Buje npoteayp Ha Maple, naiitu gaBubie dOpMyJIBL JJ1sd 3TUX
METOOB.
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