ISSN 0321-1975. Mexauuka tBepgoro tejga. 2011. Bein. 41

(©2011. H.M. Yehia
RIGID BODY MECHANICS, 41(2011), 233243

H.M. Yehia

New 2D integrable families with a quartic second invariant

The method introduced by the present author in 1986 still proves most effective 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 unification of certain special versions of known classical integrable cases due
to Kovalevskaya, Chaplygin and Goriatchev and other cases recently introduced by the
present author.
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X.M. Axba

Hosi iHTerpoBHi BUNagKu PiBHAHL AMHAMIKY 3 IHTerpajlaMU 4e€TBEpPTOTO CTe-
HeHsd

IIpomosxkeno mocsimkenHs, moyaTi aBTopom y 1986 porii, i mpucBsyeHi BUBYEHHIO yMOB
icHyBaHHS y JIArDAHXKEBUX CHCTEM IIEPIIXX iHTerpaJiB 4eTBepToro nopsaaky. Posristy-
BaHA CHCTEMa XapakTepudyerhes 16 mapamerpamu. OoepKaHo CTPYKTYPY JarpaHkKuaHa,
I KO mucpepeHtiaibal PIBHAHHS PYXY TPUIYCKAIOTH PO3B’SI3KM, 10 XAPAKTEPU3YIO-
THCS TIEPITUM TOJIHOMIATLHUM IHTErPAJIOM YeTBEpTOro MopsaKy. Lle mo3Bosmmio y3araib-
HuTH Bimomi Bumagkm inTerposHocTi Koanescobkoi, Hammurina i Topadesa kmacmamol
33/1a4i PO PyX TBEPJIOrO Tija, AKEe MAE HEPYXOMY TOYKY.

KorioueBbie cJIoBa: 1a2paHicuat, po3e’a30K, NOMenyiaibna GYHKYIA.

X.M. Sfxba

HoBble mHTErpupyembIe ciiydan ypaBHEHUH JUHAMUKY ¢ MHTErpajaMu YeTBep-
TOM cTerneHu

IIpomonkensl nccaenoBaHns, HaA9aThIe aBTOPOM B 1986 romy, u MOCBAIIEHHDIE U3YIEHUIO
yCJIOBUIA CYIIECTBOBAHUS ¥ JIATPAHKEBBIX CUCTEM MIEPBBIX MHTEIPAJIOB 9€TBEPTOTO TOPSII-
Ka. PaccmarpuBaemas cucrema xapakrepu3yercs 16 mapamerpamu. Ilomydena cTpykTy-
pa JarpaHkKmaHa, I KOTOpoil muddepeHIuaabHble YPABHEHUS ABUKEHN JTOMYCKAIOT
pellleHnsI, XapaKTepu3yoInuecs IepBbIM MOJHHOMUAJILHBIM UHTEIPAJIOM YeTBEPTOTO ITO-
pPAAKA. DTO MO3BOJMUIO O0DOOIIUTH U3BECTHBIE CIyYaW WHTErpUpYyeMocTH KoBajeBCKOil,
Yamaeruaa u TopsideBa K/TacCUYecKoil 3a/1a9u O JABUKEHUM TBEPIOTO TeJia, WMEOIIEro
HEIOIBUKHYIO TOYKY.

KimtoueBble CJI0Ba: AGZDAHICUGH, PEULEHUE, NOTNEHUUAAOHAS PYHKUUS.
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