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The Vortex System Dynamics. II. The Linear 
Perturbation Theory 

In linear approximation of perturbation theory the stability 
of solving equation describing the vortex system in the two
dimensional ideal liquid is investigated. 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 
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Ill 
B pa6oTe paccMoTpeHa cne;J;y10~a11 cacTeMa ypaaHe-

HHH: 
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KOTOpax 
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lf.aCTHbiM 

OllHCbiBaeT ,IJ;BH~eHHe BHXPeH B ,IJ;ByMepHOH HeC~H-
12r 

H Heax3KOH ~H;J;KOCTH' . CacTeMa /1/ o6na,IJ;aeT 
Ill 

pemeHHeM B BH,IJ;e CHMMeTpH'IHO pacnOJIO~eHHbiX 

Ha OKpy~HOCTH BHXpeH O,IJ;HHaKOBOH HHTeHCHBHOCTH, ,IJ;BH~y

JJUIXC11 C O,IJ;HOH H TOH ~e yrJIOBOH CKOpOCTbiO: 
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3a,IJ;aeT pacnono~eHHe n - ro BHXPJI Ha 
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O~n..::;: N-1, 

3,IJ;eCb l' • HHTeHCHBHOCTb BHXp11 H N • 'IHCJIO BHXpeii:. 

B ,IJ;aHHOH pa6oTe Mbl uccne;J;yeM ycTOH'IHBOCTb pemeHHJI 

/2/ B JIHHeHHOM npH6JIH~eHHH TeOpHH B03My~eHHH. 
Bo3My~eHHble pemeHHJI H~eM a BH;J;e 

zn"' z nO (l+f n), /3/ 

r;J;e Z nO • pemeHHe /2/, f -n B03My~eHHe, npH'IeM 

lfnl«1. 

3 



fiO,li,CTaBHB /3/ B /1/ H orpaHH'IHBaJICb JIHHeHHbiM npH6JIH
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/5/ 

Heo6xo.n.HMbiM ycrroaueM ycTOH'IHBOCTH peweHHii /2/ JIBJIJieT

Cg Be~eCTBeHHOCTb 3Ha'leHHH Q 1 H Q 2 · 

B nepeMeHHbiX u H v ypaBHeHHe /4/ JanuweTCJI B su.n.e 

{2p 2 n1 + (N-1)[' +A lu =B u 
n nm m 

/6/ 
l2p 2 n + (N-1)r -A lv =-B v 

2 n nm n 

H3 CHMMeTpHH Ma'\PHllbl B * cpa3y crre.n.yeT, 'ITo Q 1 H 

n 2 He MoryT 6b1Tb KOMnJieKCHbiMH. O.n.HaKo, ,li,HaroHaJIH3YJI 

Ma TPHllY 3 ** , MO:>KHO noKa3a Tb, 'ITO ,lJ,JijJ CHCTeMbl N BHXpeii 

(N,. 2 -'-20) B cneKTpe Q 2 acer.n.a cy~eCTByeT o.n.Ha Hyrreaag 

qacToTa; B 3TOM crryqae .n.rrg uccrre.n.oaaHHg ycTOH'IHBOCTH 

* Co6cTBeHHble 3Ha'leHHg CHMMeTpH'IHoii .n.eiicTBHTerrb
Hoii MaTpHI.lbl ,ll,eHCTBHTeJibHbl. 

*"* B pacqeTax ucnoJib3oaarracb 3BM. 
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CHCTeMbl BHXpeii Tpe6yeTCjJ ,li,OnOJIHHTeJibHbiH aHaJIH3, Bbi

XO,ll,g~HH 3a paMKH JIHHeHHOrO npH6JIH:>KeHHJI * 
121 13/ 

HJaecTHO, 'ITO peweHHg .n.rrg N ~ H N = 3 garrgroTcg 

ycTOH'IHBbiMH. qucrreHHbiH 3KcnepHMeHT Ha 3BM 11 / yKa3biBa

eT Ha OTHOCHTeJibHYID YCTOH'IHBOCTb peweHHH /2/ ,li,JIJI CHC

TeM c N = 2 c:-g H Ha ux HeycTOH'IHBOCTb npu N = 9 '15 
KaK noKa3aHo B pa6oTe 

131 , CHCTeMa /1/ .n.rrg N=2 H 

N=o JIBJIJieTCJI anorrHe HHTerpupyeMoii. B He.n.aaHeii pa6o-
/4: 

Te C nOMO~blO 'IHCJieHHOrO 3KCnepHMeHTa Ha 3BM noKa-

3aHO, 'ITO CHCTeMa 'leTblpex BHXpeii CTOXaCTH3yeTcg. C ,ll,py

roii CTOpOHbl, HaJIH'IHe OTHOCHTeJibHO yCTOH'IHBbiX peweHHH 

/2/ .D.JIJI N ""2 -:- 8 garrJieTcg yKa3aHHeM Ha 6JIH30CTb TaKHX 

CHCTeM K BnOJIHe HHTerpHpyeMbiM I 11. 

ABTOpbl C'IHTaiOT CBOHM npHJITHbiM ,li,OJirOM no6rraro.n.a

pHTb E.XpucToBa Ja CTHMyrrupyro~He .n.ucKyccHH. 0.D.HH H3 

aaTopoa /H.B.Maxarr.n.uauu/ 6rraro.n.apHT A.A.PacTopryeaa 

Ja none 3Hbie o6cy:>K.n.eHHg. 
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* JlerKO y6e,li,HTbCg B TOM, 'ITO HyJieBOH 'laCTaTe COOTBeT
CTByeT, B 'laCTHOCTH, nOBOpOT CHCTeMbl KaK uerroro. 
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