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W3yqatorcst Bompochl cymiecTBOBaHUsS TOYKH OmdypKaIun HeJIHHe-
#Oro nuddepeHnraIbHOrO YPABHEHHs BTOPOIO IOPAKa TOLO/IOIHYe-
CKUMHI METOJAMU.

Karouesvie carosa: HenuneitHocTs, budypKamys, TOMOJOITIECKHE Me-
TOJIBI

On a topological method for analyzing the bifurcation point
of a second-order differential equation

In this work used the topological methods for the existence bifurcation

parameter of nonlinear equation.

Keywords: nonlinearity, bifurcation, topological methods.

Pacemorpum muddepenimanbHoe ypaBHEHHE BTOPOrO TOPSIKA BUIA
y' + F(y,y',\) =0, (1)

rue F(y, z, \)-nenpepbiBaas pyHKIUs 110 COBOKYITHOCTHU EPEMEHHBIX (Y, 2, A),
(y,2) € R?, X\ € A C R, ynosnersopsiomas yciosuio: F(0,0,\) = 0. Ypas-
nenue (1) upu Bcex A € A umeer nysesoe pewenue. st uccienoBanus Bo-
MPOCa CYIIECTBOBAHUS HEHYJIEBBIX TEPUOIUYECKUX PEIIeHUH BAsKHYIO POJIh
urpaer ciejaymoiee mousTue[3|.

Onpedeaenue. ucao g € A nasvsaemca moukot bugyprayuu Andponosa-
Xongpa das ypasuenus (1), ecau cywecmeyrom wucao Ty > 0 u nocaedo-
sameavHocmu A, — Xg, T, — Ty maxue, wmo npu A = \, ypasueHue
(1) umeem wnenyaesve T, -nepuoduueckue pewenus yn(t), ydosaemeopsro-
wue yeaosuro max{ |y, (t)] + |y, ()]} = 0 npu n — oo.

B cayuae, korma dbyukius F(y, z, A) nenpepbiBao quddepeHuupyemast,
3az1a4a 0 Toukax Gudypkanuu xopoino usyuena [1]; nosaydensr HeobxoauMoe
¥ JTOCTATOYHOE YCIOBUE TOTO, ITO A\ SABIAETCSA TOUKOM O ypKAIUU B TEPMHU-
Hax KO3(MUIUEHTOB JIMHEAPU30BAHHOIO B OKPECTHOCTHU HYJIEBOIO PELIEHUsI
ypasuennus (1).

Myxamagues Dpramboit, 1.d.-M.H., mpodeccop, Bol'Y (Bosorza, Poccus); Ergashboy
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B pabote nzyuaercs 3a7a1ua 0 Touke 6ndypKaImm B caydae, Koraa QyHK-
s F(y, z, \) UMeer npecTaBieHue

Fy,2,A) = a(\)z +b(N)y + c(N)]z] + f(y, 2, M), (2)

rae a(N), b(A\), ¢(A) f(y,z,\)- HenpepbiBHble DyHKIUN U f PABHOMEPHO IO
A € A ymosnersopser yciouio limy 4 .1—o | f(y, 2, A)[/(Jy| + |2]) = 0. Ecom
k03 duuuent c¢(A) # 0, ro byuxkuusa F(y,z,A) ne auddepennupyema B
Touke y = 2 = 0.

Hapsny ¢ ypasuenuem (1), riue dbyuxius F(y, z, A) uMeer npe/craBjienue
(2), paccMoTpUM ypaBHEHUE

Y +aNy + by + Wy =0. 3)

Jlemma 1. Ecau N\ - asasemces moukot oupyprayuu Andpornosa- Xonga
ons ypasrenua (1), mo ypasnenue (3) npu X = Ao umeem newyaecoe nepu-
oduueckoe pewerue.

JIemma 2 [2]. Vpasnenue (8) npu X = Ao umeem nenyaesoe nepuodu-
yeckoe pewerue mozda u moavko moada, ko206 kospduyuernmor ydosaemeo-
DA YCAOBUAM

4b(No) > c2(No), a(Xo) = 0. (4)

IMepexonst K MOJISPHO# cucTEME KOOPAWHAT B ypashenue (1), umeem
r’ = rsinpcosp — F(rcosp, rsing, \) - sing,

r¢ = —rsin®p — F(rcosg, rsing, \) - cosg. (5)

JIemma 3. IIyemv 6 mouke A = Ao ewnoanenv, ycaosus (4). Tozda
cywecmeytom g9 > 0,mg > 0 maxue, wmo |rsin®o + F(rcosp, rsing, \) -
cosp| > mor >0, das 6cex 0 <r <egg, |A—Ag| <eg, 0<p<2m.

B ycnoBusix memmbr 3 byHkms

R(r, 0, \) = —(rsingcosp—F-sin ) /(rsino+F-cosp), F = F(rcosp, rsing, \)

s Beex 0 <1 < eg, A= Xo| <e0, 0< ¢ <27 oupeuesnena, HePepbIBHA
u R(0,p,A) = 0. Ioaromy mpu |A — Ng| < g Kakgas 3aMKHyTast Tpaek-
Topus cucteMbl (5) Ha (Ha30BOM IJIOCKOCTH U3 MAJIONH OKPECTHOCTH HYJIst
OJHO3HAYHO ONPEJIETIAETCA HEHYJIEBBIM 27T-TIEPUOJINIECKIM PEIICHNEeM yPaB-
wenus dr/de = R(r,p, ) u, cle0BaTEJIbHO, HyJ€M BIIOJIHE HENPEPHIBHOIO
BEKTOPHOI'O OIS

(@) = ul) — uizr) - [ " Rlu(), v, N,
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B mape ||[u]| < p,0 < p < g¢ npocrpancrsa C[0,27] HeNMpepbIBHBIX Ha
[0, 27] dbyuxumit. 3neck R(u,w,)\) = R(u,¥,\), ecrim w > 0 m R(u,z/},)\) =
—R(—u, 1, \), ecmu u < 0.

JIemma 4. I[Tycmv 6 moure X = g 6vinoanens, ycaosus (4), g > 0-
66L0pano cozaacro aemme 3 u a(X) # 0, ade | A — Ao| < eg. Tozda nyaresan
ocobas mouka noas Py uU0AUPOBAHA U O €20 UHJIEKCH CNPABEDAUBO PAGEH-
emeo ind[0, ®y] = signa(N).

W13 npuHnuma cMeHbl HHAEKCa [1] u memMMbr 4 ciegyer

Teopema. ITycms moura N\g € A ydosaemeopsem ycaosusm (4) u cy-
wecmeytom noaoscumenvuwie nocaedosameavrocmu 8 — 0, &, — 0 npu
k — oo maxue, wmo a(Ao + 6g)a()\0 —0,)<0,k=1,2,.... Tozda Ay a6a4-
emca moukoti budyprayuu Andponosa-Xonga das ypasnenus (1).
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