B.B. HET'EJIbHUK

benopycckuii 2ocyoapcmeennvlil yHusepcumem uH@oOpmMamuxy u paouodniekmpoHuKuU,
Munck, Benapyco

O INTPEOBPA30OBAHUSAX BEKJIYHIA
JABYX HEJIMHEUHBIX JTUOPEPEHIIMAJBHBIX YPABHEHUU
BTOPOI'O ITIOPAAKA INEHJIEBE-TUIIA

Paccmotpena cucrema nByx Iud(epeHIMANBHBIX ypaBHEHHH IIEpBOrO MOpsAAKa C
KBQJIPaTHYHON HEIMHEHHOCTBIO IPOM3BOJHBIX HEM3BeCTHhIX ¢yHKimi. I[lokasaHo, dTO
uccreiyeMasl CHCTeMa ypaBHEeHUH, ¢ OJJHOH CTOpoHBbI, skBuBajeHTHa XXXIV ypaBHeHHIO U3
crnucka Afinca [1], a ¢ apyroii cTopoHbl, HenuHeHHOMY AU(dEpPEHIHAIPHOMY YPaBHCHHIO
BTOpOTO TMOPS/IKA, PeHIeHust KoToporo obmamarT cBoiictBoM [lennese. [Ipu 3ToM mpsimoe u
obpatHoe mpeoOpazoBanust bekiyHma s 3TOrO  ypaBHEHHsSI COBIANAIOT C  Mapoi
npeobpazoBanuii bexnmynna st ypaBHeHuss XXXIV.

V.V. TSEGEL’NIK
Belarusian State University of Informatics and Radioelectronics, Minsk, Belarus

ON THE BACKLUND TRANSFORMATIONS OF TWO NONLINEAR
SECOND-ORDER DIFFERENTIAL
EQUATIONS OF THE PAINLEVE’ TYPE

A system of two first-order differential equations with quadratic nonlinearity of the
derivative of unknown functions is considered. It is shown that the system of equations under
study, on the one hand, is equivalent to the XXXIV equation from the Ince list [1], and on the
other hand, to a nonlinear differential equation of the second order, the solutions of which have
the Painleve’ property. In this case, the direct and inverse Backlund transformations for this
equation coincide with a pair of Backlund transformations for equation XXXIV.

Jlokman NOCBAIIEH U3JI0XKEHUIO PE3yJIbTaTOB MCCIEJOBAHUS aHATUTUYECKUX
CBOMCTB peleHni cucteMsl Tu(PepeHIaIbHbIX ypaBHEHHH

(pp — b)?
Pi-p = Db T b—z +t, €Y
2p;; ,
(p1-p +b—1)
Pp = —Pi1-» + : 272 , (2)
P1i-p

B KOTOPO# Py, P1_p— NPOU3BOJIBbHBIE (PYHKIIUK HE3aBUCUMOM mepeMeHHO t; b —
MIPOU3BOJILHBIN MapaMeTp.
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Teopema 1. Ilyctb p, (pp, —b # 0), p1_p (P1_p + b — 1 # 0) — npousBoIBHBIE
byukuuy, ynosiersopsionue cucreme (1), (2). Torna npu ycnosuu py_p, (p, — b) —
pp(P1_p + b — 1) = 0 OHU ABISIOTCS PEIUIEHUAMH yPABHEHHUIA

2pppy =y’ +4pp — 2t pj — b?, 3)
2p1-pPi-y =Piop + 4P, = 2tpi, —(1=b)F (&)

COOTBETCTBEHHO.

Vpasuenne (3) ¢ TOYHOCTBIO 70 MpeobpazoBaHus p, = 2aw, b = 2a (a # 0)
copmazaet ¢ ypasHeHreM XXXIV u3 crucka Aiinca [1].

VpaBHenue (3) MHBApHAHTHO OTHOCHTENIBHO 3aMeHbl b— -D. YpaBuenue (4)
nonyyaercss u3 (3) 3amenoit b— 1-b. Ucnonesys ¢dopmynstr (1), (2) moiaydeHo
HENMHEHOE (hYHKIIMOHATBHOE COOTHOIIICHHE, CBA3BIBAIOIICE pellicHus YpaBHeHus (3)
OpH  Pa3NUYHBIX 3HAYCHUAX mapamerpa b. JlaHHOE COOTHONICHHE MOXKHO
paccMaTpuBaTh KaK MPUHLUI HETMHEHHON CyNepo3UIluy pelieHui ypaBHeHus (3).

Teopema 2. Ilycts p, (p, —b # 0), p1_p (P1—p + b — 1 # 0) — npousBOIBLHBIE
byukuuy, ynosiersopsitonme cucreme (1), (2). Torna npu ycnosuu p;_p,(p, — b) +
pp(p1_p + b — 1) = 0 OHU ABISIOTCS PELIEHUAMU yPABHEHUIA

2pppy = 3py° — 4bpy + 2t P +b%,  (5)
2D1-5Pi-p = 3Pip” = 4(1 = b)pi_y + 2t p_y + (1= b)?

COOTBETCTBEHHO.

Ecmu p, = p(t, b) — pemienne ypasHenus (5), To —p(t, —b) Takxke perieHnue 3Toro
ypaBHEHHS.

Vpasnenue (5) B ciyuae b = 0 3aMeHON P, = U™2 NPUBOAMTCA K YpPaBHEHHIO
Ditpu u"' = —%u.

C nmnomompio  mpeobpasoamnii p=b-v i (b#0), v=T-T!' u
quddepeHIMpOBaHUEM OTHOCHTENIFHO (DYHKIMU T HOJy4YaeTcsl IMHEHHOE ypaBHEHHE
YETBEPTOro MOPSI/IKA.

Teopema 3. YpaBHenue (5) sBusercss ypaBHeHueMm IlenneBe-tuma. Ero oGmee
pelIeHHe eCTh paluoHalIbHAsL (DYHKIMS TIOCTOSIHHBIX HHTETPUPOBAHUSL.
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