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JlHHBMH:Ka CH:CTeMbi BH:Xpeti. I. Y cTOH'flfBbie 'fBCTHbie peweHif51 

HatineHbi 'faCTHbie peweHH51 ypaBHeHifti, OlllfCbiBa!OUJHX ClfCTeMy BHxpeii 

B llByMepHOH HneanbHOH *KllKOCTH. C IlOMOUJh!O 'fH:CneHHOrO 3KCI18plfM8HTa 

Ha 3BM uccnenosaHa ycTOH'fHBOCTh 3Tifx peweHHti. 

Pa6oTa BbiiiOnHeHa B J!a6opaTOpHH Bbi'IHCnHTenbHoti TeXHHKH If 

aBTOMaTH3BUiflf Oll.HH. 

Coo6UJeHHe 06bellHHeHHoro HHCTHTyTa 51llepHb!X HCCnenOBSHHH. Jly6Ha 1979 

Makhaldiani N.V., Makhankov V.G., Shvachka A.B. 
P5 - 12141 

The Vortex System Dynamics. I. Stable Particular 
Solutions 

Particular solutions of equations describing the vortex system 
in the two-dimensional ideal liquid have found. The stability of 
these equations is investigated by calculations. 

The investigations has been performed at the Laboratoty of 
Computing Techniques and Automation, JINR. 
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,l:(aHHaB pafioTa IIOCBBll{eHa H3y'leHHIO CHCTeMbl ypaBHeHHH 
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KOTOpaB OIIHCbiBaeT ,IJ,BIDKeHHe TO'Ie'IHbiX BHXpeH B ,IJ,ByMep-

HOH, 6ecKoHe'IHoii HeC)I(HMaeMoii H.D.eaJILHoii )I(H.IJ.KOCTH. B cjlop

Myne /1/ BeJIH'IHHa zn =Xn+ iyn 3a,IJ,aeT IIOJIO)I(eHHe 

n - ro BHXPB Ha IIJIOCKOCTH ( x , y ) , a I' rn xapaKTepu3yeT 

HHTeHCHBHOCTh BHXpB. 

KaK H3BeCTHO, 3a.D.a'la .D.JIB .D.BYX auxpeii pewaeTcB Toq-
,, I 

Ho' ~ · . He.D.aBHO 6hiJia IIOJIHOCTLJO peweHa 3a.D.a'la Tpex aux-
~ /9/ E 

peH - · CTeCTBeHHO, B03HHKaeT BOIIpOC: HeJIL3B JIH TO'IHO 

peWHTL 3a)J,a'ly ,IJ,JIB 'leTblpex, IIBTH H 60JILWero 'IHCJia BHXpeii, 

T.e. He BBJIJieTCJI JIH CHCTeMa /1/ BIIOJIHe HHTerpHpyeMOii/ 3 ( 

YCTOH'IHBOCTL 'laCTHbiX peweHHH CHCTeMbl /1/ B JIHHeii

HOM IlpH6JIH)I(eHHH TeOpHH B03Myll{eHHH ,IJ,JIJI IlpOH3BOJILHOrO 

'IHCJia BHXpeii, CHMMeTpH'IHO paCIIOJIO)I(eHHbiX Ha OKpy)I(HOCTH, 
/4/ 

HCCJie)J.OBaHa B pa6oTe • HIDKe HCCJie)J.yeTCB C IIOMOll{hiO 

qucneHHoro 3KcrrepHMeHTa Ha 3BM CDC-6500 aorrpoc o6 

ycTOH'IHBOCTH qacTHbiX peweHHii no OTHoweHHJO K B03Myll{e

HHJIM, BHOCHMbiM MaWHHHbiM C'leTOM. 

r.D.e 

JlerKO y6e)J.HTLCJI B TOM, 'ITO cPYHKIJ,HH 
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JIBn.JUOTCJI 'laCTHbiMH peweHHJIMH CHCTeMbl ypaBHeHHH /1/ 

npu I~ ,f'. 
PacnonmKHB BHXPH B Ha'laJILHLiii MOMeHT BpeMeHH CHM- ! I 

MeTpH'IHO Ha oKpy)I(HOCTH 

i¢uo · 
z nO"" pe /3/ 

Mbl npoBeJIH 'IHCJieHHble 3KCnepHMeHTbl ,li;JIJI CHCTeM C 'IHCJIOM 

BHXpeii OT 3 ,!1;0 15 BKJIIO'IHTeJILHO. Pac'leT BeJICJI no JIBHOH 

CHMMeTpH'IHOH pa3HOCTHOH CXeMe BTOporo nopJI,D;Ka TO'IHOCTH. 

)l;JIJI KOHTpOJIJI TO'IHOCTH pac'leTOB Bbi'IHCJIJIJIHCL ,li;Ba HHTerpa

Jia ,li;BH)I(eHHJI CHCTeMbl /2/ H HCCJie,D;OBaJIOCL HX COXpaHeHHe 

B npou;ecce pac'leToB. 

KaK noKaJan 'IHCJieHHhlii 3KcnepuMeHT, B cnyqae N =3 -:- 8 
BHXPH ".n;py)I(HO" ,n;BuraiOTCJI no OKPY)I(HOCTH: npu N =3, 4, 5 

BHXpH COBepWaiOT OKOJIO 20 o6opOTOB H npH N =6, 7, 8 -
OKOJIO 5 o6opOTOB 6e3 cy~eCTBeHHbiX OTKJIOHeHHH OT CHM

MeTpH'IHOrO pacnoJio)l(eHHJI. B cnyqae N =9 Buxpu coBepwaiOT 

3 o6opoTa no oKpy)I(HOCTH H Ha 4-M cxo.n;JIT c Hee. Ilpu N =10 

BHXpH CXO,li;JIT C OKpy)I(HOCTH y)l(e B Cepe,D;HHe TpeTLero 

BHTKa, a npu N =11 - B Haqane TpeTLero o6opoTa. B cnyqae 

N=12, 13 OTKJIOHeHHe TpaeKTOpHH Bbi,D;eJieHHOrO BHXpJI OT 

OKPY)I(HOCTH Ha6JIIO.n;aeTcJI nocne nepBoro o6opoTa, a npu 

N =14, 15 - BO BpeMJI nepBoro o6opoTa. ·Ha pucyHKe B Ka

'leCTBe npHMepa npHBe,D;eHO noBe,D;eHHe Bbi,D;eJieHHOrO BHXpJI 

MJI CHCTeMbl c N = 11. 

IIO,D;06HOe noBe,D;eHHe CHCTeMbl BHXpeiJ: yKa3biBaeT Ha TO, 

'ITO peweHHJI /2/ cucTeMbl /1/ npu N=4-'-8 JIBJIJIIOTCJI ycToii

'IHBbiMH DO OTHOWeHHIO K MaJibiM B03My~eHHJIM /JIH60 HHKpe

MeHT HeyCTOH'IHBOCTH ,li;OCTaTO'IHO MaJI/, TOr,n;a KaK peweHHJI 

MJI N =9 ~-15 JIBJIJIIOTCJI HeycTOH'IHBLIMH. Hanuque "ycToiiqu

BLIX" qacTHLIX peweHHii .n;nJI N =4 -:-8 yKa3LIBaeT Ha 6JIH30CTL 

TaKHX CHCTeM K BDOJIHe HHTerpupyeMLIM * 
* IlOCJie 3aBepweHHJI ,D;aHHOH pa60TLI HaM CTaJia H3BeCT

Ha pa6oTa
15 ': B KOTOpoii ,n;enaeTCJI BLIBO,ll; 0 CTOXaCTH'IHOCTH 

CHCTeMLI 'leTLipex BHXpeii. 3TO, B006~e rOBOpJI, He npOTHBO

pe'IHT HaWHM pe3yJILTaTaM, DOCKOJILKy OCHOBHOH BODpOC 

B 3TOM CJiy'lae COCTOHT B ODpe,n;eJieHHH BpeMeHH CTOXaCTH3a
UHH. 
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TpaeKmopu.R 8biOeAeHHozo 8UXp.R OA.R cucme.Mbl c N=11. 

ABTOPLI 6naro.n;apJIT B.E.3axapoBa Ja noneJHLie o6cy)l(,ll;e

HHJI.O,n;uH H3 aBTOPOB(H.B.Maxan,n;HaHH)6naro,n;apHT )l;.B.IIIup

KOBa Ja no.n;.n;ep)I(KY H HHTepec K pa6oTe. 

JIHTBPATYPA 

1. Jla.M6 r. ruopoOUHUMUKa. rocmexu3oam. M., 1947. 
li3mt~eAop ,l(x. B8eoeHue 8 ouHaMUKY xuoKocmu. "Mup", 
M., 1973. 

2. Ho8UK08 B.A. )J(3Tcl>, 1975, 68, c. 1868. 
3. Makhankov V.G. Phys.Reports,1978, 35, p.l. 
4. Kamb1We8 IO.B. u op. OH.JIH, P5-12142, ,l(y6Ha, 1978. 
5. Ho8UK08 B.A., Ceoo8 10./i. )J(3Tcl>, 1978, 75. c. 867. 

PyKonucb nocmynUAa 8 U3oameAbcKuu omoeA 
28 oeKa6p.R 1978 zooa. 

5 


