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.A. Besyxros'

OIEHKWU IIOJIOZKUTEJIBHBIX HETPUBUAJIbHBIX
PEINTEHUN JNPOPEPEHIIMAJIBHOT'O YPABHEHUA
CO CTEIIEHHOUM HEJIMHEWHOCTBIO?

B pabore paccmarpuBaiorcs juddepeHnnaibHble ypPaBHEHUS

y = @) (@) (- (o)) ) = ool

y™ = (=1)"p(a)ly|*

C HEOTPHUIATEJBHON CTEINeHHON HeJMHeHHOCThI0. PaccMarpuBaioTcs paBUJIbHbBIE
pellleHns1 — peIleHus], ONPeIeJIeHHbIE B OKPECTHOCTH ILIIOC OecKoHewyHocTH. Ilpn-
BEJIEHO MHTErpajibHOEe COOTHOIIEHHE JJIsi NPABUJIbHBIX perreHuil ypasHenus. [lo-
Ka3aHa OrPAHMYEHHOCTH CBEPXY CTEIEHHOW (DYyHKIHMEH JJIsi TPABUIBHBIX PEIIeHU
YPaBHEHHUsI C KBa3UIIPOU3BOJHOI C MaKCHMaJIbHBIM HHTEPBAJIOM CYIIECTBOBAHUS
Ha IIOJIOXKUTEJILHOU IIOJIYOCH, & TaKXKe WX KBas3sHIpPOU3BOJHBIX. Jlokazana orpanu-
YEeHHOCTH CBEPXY U CHHU3Y CTEINEeHHBIMH (DYHKIUSAMH JIJI MPABUJIHHBIX DPEIIeHU
YPaBHEHHUs C IIPOU3BOAHON C MaKCHMaJIbHBIM HHTEPBAJIOM CyIIECTBOBaHH:A Ha IIO-
JIO’KUTEJBbHOU IIOJIyOCH, & TAaKrKe WX IIPOU3BOLHBIX.

KiroueBbie ciioBa: ypasHenume tuna IOmiena — Daysiepa, ONEHKH pe-
IIEHNI HEJIMHENHBIX OOBIKHOBEHHBIX JU(DdEPEHINAIBHBIX YDaBHEHHI, KBa3U-
IIPOU3BOTHAS.

1. IlpenBapuresibHble CBeAEHUS

B nmamnoit pabore paccMaTpwBAIOTCS ypPaBHEHUST

rn(x)% <rn1(x);i ( N (ro(x)y )) ) = (=1)"p(z)|y|* (1)

y™ = (=1)"p(z)ly|", (2)

e n > 1, k> 1, HenpepoiBHast OyHKIMs p(2) YAOBIETBOPSIET YCJIOBHUIM

myx’ <p(z) <m'z?, 020, 0<m, <m* < oo,
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a HempepbIBHble (DYHKIUU 7;(Z) — YCIOBUSAM
0 <m; grj(x) <M; <+oo, 7=0,...,n.

O603HAYNM j-10 KBA3UIIPOM3BOAHYIO (GyHKIMH y(x) Kak

P =) (g (5 (m(w)y)) ).

a Tak»kKe BBeJeM ODO3HAYCHUS

“= k v P
Toryma ypasaerne (1) MOXKHO HepenucaTh B BUJE
Yy = (=1)"p(a)|y|". (1)

B paborax [1; 2] paccmarpusajioch ypashenue tuina Imiena—®Daysepa, TO €CTb
ypaBHEHHUE BHJIA:

y™ = p(a)ly|* signy,
JJTsT KOTOPOTO OBLIN TIOJy9eHbI OleHKH pernenunit. [Ipw stom B pabore [1| mpemmoma-
rajoch, 910 0 =0, B pabore [2| upeamonaranocs, uro o < —k(n —1) — 1.
B monorpadwun [3] paccMmarpuBanocs ypabHeHuwe tuma ImyeHa-Dayriepa ¢ MIaj-
MIUMA TPOM3BOIHBIME ¢ 0 < 0:

v+ ai(@)y" Y 4t an(@)y = pl)|y|* signy,

JIJIST KOPOTOTO OBLIM HOJIyY9eHbl ONEHKH peIeHuil W BCeX ero IPOU3BOIHBIX.
VYpasuenue (2) paccmarpuBasock B pabore [4] B upeanosoxenuu, uro p(x) = 1.
HaauMm ompeneseHus.

Ounpenenenue 1.1. Pemenns y(x) ypasaennii (1) u (2) Ha3BIBAIOTCS NPAGUALHI-

MU, €CJIM OHU OIPEIEJIeHbl B HEKOTOPOil OKPECTHOCTU ILIOC GECKOHEYHOCTH.
Onpenesenne 1.2. Pemenne y(z) ypaBaerus (1) Ha3bIBaCTCS K6a3UKHE3EPOBCKUM,

ecn gis goboro j = 0,...,n — 1 Bepuo (—1)7yll(z) > 0. Pemenne ypapmenms (2)

Ha3bIBAETCH KHE3EPOBCKUM, €CJU, COOTBETCTBEHHO, /i Jjioboro j =0,...,n—1 BepHO

(~1)7y9() > 0.

2. OcHoOBHBIE Pe3yJabTATHI

IIpuBemeM OCHOBHBIE PE3yJIBTATHI Jisl pemteHnil ypasHenust (1).

Teopema 2.1. Ecin y(z) — upasuibHOe perenne ypasHeHus: (1), To OHO sIBJIsieTCst
KBA3MKHE3EPOBCKUM M BMECTE CO BCEMU CBOWMH KBAa3UIIPOM3BOAHBIMU s10 (n — 1)-ro
MOPSJIKA BKJIIOUUTEIBHO CTPEMUTCS K HYJIO MPH T — +00.

C momompio TeopeMmbl 2.1 JTOKa3LIBAETCS CJIEAYIOMAs JIEMMA.

OcuoBHag jgemma. Eciau y(x) — npaBuwibHoe pernenue ypashenus (1), To st
Hero BBIIOJHEHO MHTerpaJibHOe COOTHOIIeHUE

+oo &
o) = s [ PO oo 0

x

rae @iz, &) = f el j_ 1 n—1 ap(n,6)=1.
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Hasiee ¢ ucrosb30BaHneM MHTErPaJbHOIO IpejcTaBieHus (3) ZOKA3BIBAIOTCS OLECH-
KU Jjisi pemeHnii ypaBHeHust (1) W UX KBasWIIPOU3BOJHBIX.
Teopema 2.2. CymiecTByOT Takue MOJOXKUTEIbHbIE KOHCTAHTBI

C(0 = Co(nvkam*a 0-7M07"'7Mn)? C] = Cj(n,k,m*,m*, Uam07"'7mjaM07' "7Mn)7

j=1...,n—1u C = C(n,k,my,0, mo, My,...,M,), 9r0 jjsi 110000 HOJIOKU-
TesibHOTO pernenust y(x) ypasHenust (1) ¢ MaKCUMAJIbHBIM MHTEDPBAJIOM CYyIIECTBOBAHHUSI
(0; +00) BBIIIOJIHEHBI HEPABEHCTBA

(~1)7yll(z) < Cjz= P77 j=0,1,...n—1, (4)

y(x) < Cax— P, (5)

ITepeiijiemM Temepb K paccMOTPEHUIO peleHuil ypaBHenus (2). Ypasaenue (2) mo-
aydaercss u3 ypapHeHus (1), ecam jyist 060ro j BEPHO rj(x) = 1. U3 teopemnr 2.1
cienyer, 9ro ecsm y(r) — NUpPABHIIBHOE HETPHBUAJBHOE DellleHue ypasHeHus (2), ToO
OHO SBJISIETCSI KHE3EPOBCKUM M BMECTE CO BCEMH CBOMMU IPOU3BOAHBIME 10 (1 — 1)-ro
[IOPS/IKA BKJIIOYNATEHBHO CTPEMHUTCS K HYJIIO IpU & — +00. VI3 OCHOBHOI JIeMMBI CJie-
nyer, 9To y(x) yAOBJIETBOPsieT MHTErPAJILHOMY COOTHOIIEHUIO

+o0 1
o) = [ ook

x
Hast perennii ypasHeHusi (2) fokasaHa CIIEyIOMAsl TEOPEMA.
Teopema 2.3. CymiecTByOT Takue MOJIOKUTEIbHbIE KOHCTAHTBI

Cij = Cij(n, k,mye,m*,0), Cq5 = Coj(n, k,m,,m",0), j=0,1,...n—1,

9TO It 0000 TOJIOKUTENBHOrO pemtenust y(x) ypasHeHust (2) ¢ MaKCHMAJIBHBIM
unTepBasioM cymectsoBanus (0;+00) BBINOJIHEHB HEPABEHCTBA

Oz P73 < (=1)7yW(z) < Cojz P77 j=0,1,...n— 1. (6)
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D.A. Bezukhov?

ESTIMATES OF POSITIVE NONTRIVIAL SOLUTIONS
OF A DIFFERENTIAL EQUATION WITH POWER
NONLINEARITY

Differential equations

Sl = Tn(m)% (rn,l(m)% (- (@) ) = (=1)"p(x)[y*

and
y™ = (=1)"p(a)ly|*

with power nonlinearity are considered. Solutions which are defined in some
neighborhood of plus infinity are called proper solutions. It is proved that prop-
er solution to the equation is kneser solution, which means that solution and
it’s quasiderivatives change their signs and tend to zero. The integral repre-
sentation for proper solutions is proved. Upper estimates for solution and it’s
quasiderivatives for proper solutions with maximal interval of existence is posi-
tive semiaxis to the equation with quasiderivative are proved. Upper and lower
estimates of solution and it’s derivatives for proper solutions with maximal inter-
val of existence is positive semiaxis to the equation with derivative are proved.

Key words: Emden — Fowler equation, estimates of solutions to the non-
linear defferential equation, quasiderivative.
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