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IlpHBe)leH npocTOH npHMep aBTOHOMHOH )llfHaMHqecKOH ClfCTeMbl c oco6eHHO
CTblO THITa ueHTp, B OKpeCTHOCTlf KOTOpOH HeT 3aMKHyrhIX lfHTerparibHblX KpHBbIX. 
YpaBHeHIDI B nom1pHblX KOOp)IHHaTax HMeIOT Blf)I 

r=-kr3, 
(1) 

ci>=- 1. 

Pa6oTa BbIITOJIHeHa B na6opaTOpHH BbJqHCJllfTeJlbHOH TeXHlfKlf If aBTOMaTH3aUlflf 
OIDIH. 

Coo6meuue Om,e/mHeHHOro HHCTH'Iyra ll,!lepHblX HCCJie,!IOBaHHil: . .Uy6ua, 1997 

Richvitsky V.S. 
The Example of Autonomous Dynamical System 
which Critical Point Is a Center 

PS-97-339 

The example of automonous dynamical system which critical point is a center 
has been co~sidered. Each its neighbourhood has no closed integral curves around 
it. The equations are 

r=-kr3, 

ci>=-1. 
(1) 

The investigation has been performed at the Laboratory of Computing 
Techniques and Automation, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna, 1997 



KaK II0Ka3aJI eme A. Ilyairnape, II0BC)lCIIHC <I)a30BhIX H])JIBJ,IX H OI,pc

CTII0CTII II0JI0H{CIIIIJI paBH0BeCIIJI 

P(:ro, Yo) = 0 
Q(xo,Yo) = 0 

Ha qia30BOII IIJI0CK0CTH B ClfCTCMe o6rnero IT0JI0lKCHIIJI 

x ,= P(x, y) 

!i = Q(x, y) 

( l ) 

(2) 

uc•repnhrnaeTCJI oco6euHocTJIMH nma cpm,yc (cxo.n,m1~HHCH 111rn pacxonttnu1itcn), 

y3eJI ( CX0,ll,Jillllii1CJI IIJIH paCXO)lJIUU!i1CJI) ,H CC,ll,]10. Bee 601,ee c;JIOH5!11,W c11y•rau 

npeBpamaIOTCR .B yKa3amme, rrpn o6me.M MaJI0M H31WJ1t.'IIHH CHCTer-rn. 

Oco6e1mo~n1 nma neinp 1w BX0JtHT ll 3To ncpc•mcnP1111,e. llewrp o6wrno 

0TJIH'IaeTCJI naJIJl'IllCJ\I ,3awmyTJ,IX, J{Ol!Il('IIT])H'ICCHIIX HjH!lll,.1'.;(, H0lslJ)_\'I" 11('("0. 

To, 'ITO ,3T0 IIC 06113aTCJibl!O, IT0Ha:lJ,JHaCT np,1rne,lle11Jlhlil ll :noii ])rl60'lf' ll]HI

Mep. 

Tnrr oco6qii T0'IHII 0II))C)lt.'JJJICTC(I ~IC'T0,ll0J\I, JI11I1eap11:rnnuu ,CIICTCJ\lhl (2) B 

0HpCCTII0CTH 1'0'1HII ( l) 

(~·) = D(P,Q) (•·-,·o) + (P(ro,110)) 
y D(r,y) y-yo Q(ro,Yo) 

H Bhl'IHCJIClll!f:'M Hopnell xa paHTCJHICTll 'lf'CH0ro II0JIJI II0Ma ]112 

(4) 

rrpn x =,ro, y = Yo• 
Ilepe•rncJIClllll,lf' BhlJIIC oco6e11110crn hj)0MC llCHTpa C00TBCTCTBYIOT CJIY~ 

'IaRl',I 

Re(p) # 0 

B nwy 31IaH00IIpe.n,eJICIIH0CTII H0pHei1 11 11errpephIBH0CTII rrpaBJ,IX 'IaCTefi (2) 
~0BC)lCHllC cpa30B~IX Kf)HBMX B T0•rnax MaJIOII OKpCCTHOCTll (o,o), ne M0ffiCT 

H3MCHHTh noBe)lenne mrneapu30Bannof1 c11cTeM11 (3), a 3Irn~nIT 11 · c11cTeM11 

(2). 810 He TaH, ecJIH HaHoi1-m160 H0pCHh HJIII ero BClllCCTBCmiaH 'IaCTh 

paBHhl 0. 
PaccMOTpHM cncTeMy (npn k = 0 no ll3BCCTHhii1 rap11onw1eCHI1i1 oc1v1n

JIJITop ): 

x = y - k:r(x2 + y2
) 

y = -x -_ ky(x2 + y2 ) 
(5) 



To•ma (0,0) - oco6aJI. 

det (D(P,Q) _ pE) = det ( -3kx - p 1 - 2kxy ) 
D(x,y) -1 - 2kxy -3l:y - p 

= det ( -p 
1 

) = p2 + 1 = 0 
-1 -p 

(6) 

KopHH - 'IHCTO MHIIMble, IT03TOMY Tim To•mu (0,0) - n:eHTp. Ilpeo6pa3ye111 

H00p)J.HH3Tbl B ITOJUIJ)ble 

r2 = x2 + Y2, tg(cp) = y/x 

(~) = ~ (1) = (-kr 3

) 
cp D(x,y) y -1 

(i) 

QqeBU)J.IIO, 'ITO npu k > 0 BORpyr TO'IRH (0,0) HaBnBaeTCJI ClHHM3IOIIIaJICJI 

cnnpaJih, ROTOpM 6Jiume R (0,0) Bee 6oJiee rroxo)J.nT Ha oHpymnocn, T.e. 

ClHHMaeTCJI O'leHb I\Ie)J.JieHHO. 

TaKHM o6pa30M, XOTJI TUil TO'II{U ( 0,0) - :n:enTp,. HU B RaRoit rrpOI13BOJILHO 

MaJIOII ee ORpecTHOCTII neT 3aMRH)'ThIX RpIIBbIX 1rnn, .upyrm.m CJIOBa11111, emrn

CTBeHHaJI 3al\rnHyTaJI TpaeRTOpirn BORpyr Hee IIMeeT pa)J.rryc 0. 
ABTOp BbipamaeT 6Jiaro.uapHOCTb raJibIIeprrny A.r. 3a CTIIMJJIHpymrn:ufI 

IIHTepec 11 COBeT nane<raTaTb 3TY cTaTbIO. 

i: = y - xf(r), y = -x_ - yf(r) 

a)f(r)=0 6) f(r) = r 2 B) f(r) = 1·2 (1 - cos(l/r)) 

P11cl. I1HTerpaJibHaJI RpHBaJI a) rapMOHU'leCROro OCO:llJIJIJITOpa, rrprrna

)J.Jiemam:aJI CeMeiicTBY BJIO}HeHHbIX O:IIRJIOB, 6) CllCTel\IbI (5), ROHCTaTnpyio

IIIaJI OTCYTCTBlle rrpe)J.eJibHbIX O:IIRJIOB, B) )J,eMOHCTpHpy10maJI 6eCHOHe'IHYIO 

CllCTeMy npe)J.eJibHbIX O:HRJIOB. 
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