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Under classical approach to integration of nonlinear differential equation p(x,y)dzr +
q(z,y)dy = 0, p,q € Q[x,y], in finite terms we make some assumption about dependence
of general solution y on z. For ex. the problem, attributed to Beaune (1630) or Poincaré
(1890), consists of finding an algebraic integral, the problem, attributed to Liouville (1840),
consists of finding an integral among elementary function etc. In my report in Dubna’2014
I told about the problem from early mémoire of Painlevé (1890); this problem is duality
with respect to Beaune problem and consists of finding an integral when general solution
is algebraic functions of a constant, but possible transcendental function of z. From the
analytical viewpoint is impotent that these functions surely are classical transcendent i.e.
solutions of some Riccati equation [Painlevé, 1890, Umemura, 1990, Malykh, 2015]. For
numerical integration is impotent that its integral defines algebraic (n,n)-correspondence
between initial and terminating layers. So there is an finite difference method scheme such
that correspondence between any layers has the same type. These schemes favourably differ
from Euler’s schemes because they allow to pass singularity without accumulation of errors
[Malykh, 2015]. Therefore both for symbolical, and numerical integration of such equations
we may reduce given equation to Riccati equation by algebraic ansatz, the algorithm will be
presented in the report.
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IIpn kjaccmdeckoM MOMAXO0J/Ie K WMHTEIPUPOBAHUIO HeJUHEHHOro auddepeHnuaabHoro
ypasuenus p(z,y)dr + q(x,y)dy = 0, p,q € Q[z,y], B KOHEUHOM BHJE, JEJAIOT HEKOTOPbHIE
HPENOIOKEHNA O 3aBUCUMOCTH oOIero pemeHuss y or x. Hamp., 3amada, Havaso
HCCJIeJOBAHUS KOTOPOii ¢Bsi3bIBatoT ¢ uMenamu ebona (1630) mwiun ITynakape (1890), cocrour
B OTBICKAHUH Aalre0pamvdecKuX HHTErpaaoB, 3agada Jlmysmanis (1840) — B orbickanum
UHTErpaJia cpejin djeMeHTapHbIX (yukmuit u T.0. B moem noknane B /lyome’2014 peun
a0 3aJade u3 panuero memyapa Ilenese (1890); sra 3amada aBoiicTBeHHas K mpobiieme
JleboHa U COCTOUT B OTBICKAHHU MHTErpajia B TOM CJIydae, KOIja oOIlee pellleHre 3aBUCUT
OT KOHCTAHTHI AJIT€OpPandecKy, & OTHOCUTETHHO 3aBUCUMOCTH €T0 OT T He JeJaeTCs HUKAKUX
npenoioxkennii. C aHAINTHIECKOH TOUKN 3PEHUS BaKHO, YTO B TAKOM CJIy4Iae 3aBUCHMOCTH
OOIIEero perreHnst OMUCHIBAETCS TIPU MOMOIMU K/IACCHYECKAX TPAHCIEHIEHTHBIX (DyHKIHIA,
T.e. pelrenuii HekoToporo ypaphenuss Pukkaru |[Painlevé, 1890, Umemura, 1990, Ma-
lykh, 2015]. [lnst 4guWcaeHHOrO »Ke WHTErPUPOBAHUS BayKHO, 9TO HHTerpat sroro OLY
3ajaeT anrebpandeckoe (1n,n)-COOTBETCTBHE MEXKIY HAYATHHBIMU U KOHUYEHBIME TAHHBIMI.
[TosTomMy 1o MeTomy KOHEUHBIX PA3HOCTEH MOKHO OBITH BO3MOYXKHO COCTABUTH TAKYIO
Pa3HOCTHYIO CXEMy, KOTOpas 3a/aeT MeXKJy CJIOIMH COOTBETCTBHE TOrO K€ TUna. lakue
CXEMBI BBIFOJIHO OTJIMYAIOTCS OT CXeMBbl Jitjiepa TeM, YTO OHH He HAKAILIUBAIOT OIIMOKY
npu mpoxokaeHun ocobbix Touek [Malykh, 2015]. Takum o6pazom, Kak st CAMBOJBHOTO,
TaK U JJAd 9HCJIeHHOro murerpupoBanus Takux OJLY mbl Moxkem cBectu 3agannoe OV
K ypaBHenuio Pukkarn ajredpamdeckoil mojcTaHOBKON; ajiropuTM e€e OTBICKAHUS U OyeT
NPE/IJIOYKEH B JIOKJIAJIE.



