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BBEAEHHE 

B pe3ynbTaTe peAYKU~~ ypaBHeH~~ raM~nbToHa ~3Y4eH~e A~HaM~K~ 

TpeX4aCT~4HO~ C~CTeMbl Ha HenOAB~>KHO~ npRMO~ np~ npoaaaone aux 
Maccax rn 1 2 3 ~ AByx4acT~4HoM B3a~MOAe~CTB~~ v.. - r-:-.1 CBOA~TCR 

, , /1 I lJ lJ
K ~3Y4eH~1O ypaBHeH~R AnR rpaex r opaa p(~) : 

(p1p)'-.(t +p,2/p 2 )[y! -:(a 'p'/2ap)-Ep/aJI-Ep/a)-1= O. /1/ 

3AeCb E - nonaas 3Hepr~R cuc renu, a F! ~[O,oc); ~ (t [O 217 ) - MOA~

<t>~u~poBaHHble r~J1epc<t>ep~4ecK~e KOOPA~H~Hbl AenbBeca 12,3 (B 0603
Ha4eH~RX pa60T/2.S/ 

3 
a(~) = fY(ep) = l k Yk Isin(~ - ~iJ' k)I- 1 /2/

k= 1 '. 

B /4.5/ nOKa3aHO, 4TO cnY4a~ E = O nonuoc r s o ~HTerp~pyeM 
B 0606~eHHoM cMblcne, TaK KaK B HeM: 

1/ nOHH>KaeTCR AO nepBoro nopRAoK A~<t><t>epeHu~anbHoro ypaBHe
H~R /1~ KOTopoe nepexoA~T B ypaBHeH~e A6enR nepBoro pOAa/ 6/ 

AnR D = p '/p: 

') ~- (1:12) (1 + C2) [1 - À (~) D] = O, /3/ 

rAe À = a '/a . 
2/ Pa3AenAIOTcR nepeMeHH~e B ypaBHeH~~ raM~nbToHa - RK06~ 

AnR Ae~cTBHR: W(P"~) = v'21L[l/ p f(~), np~4eM f(~) = 2CJIYI/(1 + C2). 
3/ HMeeTCR AononH~TenbH~~ nepBbI~ ~HTerpan, He 3aB~CR~~~ OT 

BpeMeH~ RBH~M 06pa30M. 
4/ HHBaPHaHTHoe MHoroo6pa3~e pew~H~~ C E= O A~<t><t>epoMop<t>HO 

ABYMepHOMY TOPY 1 (~= S c», SJ1), Ha KOTOpOM ypaBHeH~e /3/ 
np~06peTaeT B~A X X 

X '= (1/2 - (1/2)À tg X /4/ 

rAe X(~) arctgC (~) •CI 

3HaR TpaeKTOp~1O p(~~MO)f{HO Ha~T~ 3aKOH AB~>KeH~R ~3 

4> I 2 2 -1 IIz 
t - t o = f d~ ILP(P' + p)( - 2a(t;p)] I . /5/ 

~o 

~bU.s h-;;~~~Ü.l-~l ~i gacnm,.i ~ 
· un~nkui ~tc~~nos~~Q Ul 1 

~tlJ," ~11( • "-"__._..... _11 I!I ,. & 



OTC~Aa B~AHO, 4TO B rpaB~TaU~OHHO~ 3aAa4e AB~meH~e B03MOmHO 
nplll E = O AJlA ruoõux q;, TaK KaKa(ep) <O. AnA acex cp € [0,2"1 
a B 3JleKTp~4ecKo~ 3aAa4e AB~meHHe B03MomHO B 06JlaCTAX 3Ha4eH~~ 

yrna cp, rAe a(ep) < O /CM/31 /. 

B OTJl~4~e OT BnOJlHe ~HTerp~pyeM~x no TeopeMe n~YB~JlJlR - Ap
HOJlbAa raMHJlbTOHOBblX CHCTeM, ypaBHeH~R nep acr-o nopAAKa /3/, /4/ 
3aAa4~ Tpex 4aCT~U He ~HTerp~pY~TCA np~ nOMO~~ O~HO~ eAHHCTseH
HO~ KBaApaTYPbl, a Tpe6Y~T ~x fiecjeoaeuaor o 4~CJla 51. 

B HaCTOR~e~ pa60Te M~ ~3Y4~M OCHOBH~e CBO~CTBa cneU~aJlbH~X 

~YHKU~~, ónbeAeJlReM~X ypaBHeH~RMH /3/, /4/. OH~ 3aAa~T npocTe~
w~e peweH~R 3aAa4~ ~pex 4aCT~U, KOTop~e He B~pama~TCR B 3neMeH
r apuax <tJ!HKU~AX, ~, no- B~A~MOMY, He onacauu B rnrrecarype /CM., 
Hanp. ,17, 1/. OTHOC~TeJlbHaR npOCTOTa 3THX peweH~~ 06õflCHReTCR 
TOnOJlOr~4eCK~M~ co06pameH~AM~: ~HBap~aHTH~~ Tpp T~~: eCTb nOA
MHoro06pa3~e 6~<tJYPI<au~oHHoro MHoro06pa3~R KJlaCC~4eCKO~ 3aAa4111 
rpex 4acT~U 18,9/. 

KaK B~AHO ~3 /1/, npenen E -+ O 3KB~BaJleHTeH npeaenas, lal -+ 00 J 

~11~ P -+ O• .c11eAoBaTe11bHo, ~3Y4eHHble .H~me peweH~R 3aAa41tl rpex 4ac
T~U Ha npRMo~ MomHO ~cn011b30BaTb A11A np~611~meHHoro On~CaHItlR ABItl
lI(eH~A c E';' O: 

1/ B6JlH3~ napuux CT011KHoBeH~~, «orna lal. -+ 00 ; 

2/ B611~3~ Tpo~Horo YAapa, «orna p -+ 0,4TO õuno 06"beKTOM caso
CTORTeJlbHOrO ~CCIIeAoBaH~'lR 1101. 

4T06bl He aar pyxar s TeKCT npOCTbIM~ ~3MeHeH~RM~, He06xOA~M~MItl 

A11A 3aAa4~ c KYJlOHOBCK~M B3a~MOAe~CTB~eM, Mbl orpaH~4~MCR 3AeCb 
RaCCMOTpeH~eM T011bKO rpaB~T~PY~~~x Hb~TOHOBCK~X 4aCT~4. 

1.	 AHAnHTH4ECKOE npOAOnmEHHE <tJYHKUHH a(~)
 

~ <tJA30BOE npOCTPAHCTBO 3AAA4H
 

AJlA ~3Y4eH~A aHan~T~4eCK~X CBO~CTB peweH~~ Heo6xoA~MO YCTpa
H~Tb MOAY11~ B /2/ npa nOMO~~ aHaJl~T~4eCKoro npOA011}1(eH~A 15/: 

2 Yz 3Isin(ep - epiJ,k)l~ [sin (ep - epiJ,k)] ::::l ± sjn(ep - epi·,~). HaKItl 3AeCb 
cnenyer Bbl6~paTb no-pa3HOMY B pasaux cexropax ~<Pij,k , ep i,Jk-) TaK, 
4T06bl y(ep) cOBnaAaIla c COOTBeTcTBy~~e~ BeTBb~ MHor03Ha4HO~ $YHK
U~~ 

3 -Yz 
r(c;b) ;:: ~ Yk[Sin 

2(ep 
- epij,k)] . /6/

k= 1 

BB~AY corIlaCOBaH~R 3HaKOB OTAe11bH~x CJlaraeMblX B / 6/ 
131 

, AOCTa
T04HO pacCMOTpeTb weCT~11~CTHY~ nOBepXHOCTb P~MaHa <tJYHKU~~ r(ep). 
Ha Tpex ee 11~cTax $YHK~~A r(ep) np~H~MaeT cy~ecTBeHHO pa3111tl4H~e 

3Ha4e~~R. Ha OCTaJlbHblX Tpex MeHAeTcR T011bKO o6~~~ 3HaK ~YHKU~H 

r(ep),a ~X Ha11~4~e OTpamaeT ABYKpaTHOCTb on~caH~A $~3~4eCK~ 

~KB~BaIleHTHblX KOH<tJ~rypau~~ C~CTeM~ B MOA~$~u~pOBaHH~X KOOPAItlHa
Tax ~e11bBeca/3/. RCHO, 4TO $aaoeoe npOCTpaHCTBO C~CTeM~ eCTb 
WeCT~Jl~CTHaA nosepXHOCTb P~MaHa. 

2 

<tJYHKU~R f(ep) ~Me.eT 6 T04eK OAH03Ha4HOCT~: ep = ~ij,k; ep::::: epk,lj. 
np~ ~x o6xOAe B KOMn11eKCHO~ n110CKOCT~ HeT nepeXOAOB c OAHoro 
Jl~CTa nOBepXHOCT~ P~MaHa Ha APyro~, nOCK011bKY 3T~ T04K~ He 
RB11R~TCR To4KaM~ BeTB11eH~a. n03TOMY MomHO Aa11bwe orpaH~4~TbCA 

paCCMOTpeH~eM TOJlbKO OAHoro TaKoro 11~CTa, Hanp~Mept Toro, Ha 
KOTOpOM y(cP) = f(ep) A11R ep ~ (ep23,1 ep3,12)' Pe3Y11bTaTbl A11R APyr~x 
Jl~CTOB nOnY4a~TcR nYTeM nepecTaHoBK~ ~HAeKcoB B o6~~x <tJopMynax. 

OnpeAeJleH~e: CeKTop, B KOTOpOM Y(cP):::::r(ep),Ha30BeM <tJ~3~4ecK~M
 
ceKTopoM AaHHoro Jl~CTa, a OCTa11bHble - He<tJ~3~4ecK~M~ ceKTopaM~.
 

Aa11bwe nOA r(~M~ 6YAeM nOH~MaTb BeTBb <tJYHKU~~ /6/ Ha B~

6paHHoM HaM~ 11~CTe, T.e. ~YHKU~ID
 

8 k+ 1 -1 S -1 
f(ep) "'"k;;l (-1) Yk sin (ep - eplJ.kJ=k~1 f 2k_18in (ep-ep2k-1)'/7/ 

B~A KOTOPO~ nOKa3aH Ha p~c.1. 3Aecb M~ BBe11~ HOB~e o603Ha4eH~R 

A11R cl>lJ,k , ep k,lj ~ Yk : 

ep1=ep28,1 ,epS=epS,12", cP6I::cPS1,2'\ f 2k_ 1- Yk/k=1,2,31, /8a/ 

K KOTOp~M Ao6aB~M ~ 0603Ha4eH~e 

(2) 
ep2 - epS1 /86/ 

(k) 131 
A11R 11H6paU~OHHoro yr11a eptJ <tJ~3~4eCKoro ceKTopa AaHHoro 11~CTa. 

M~	 6YAeM n011b30saTbCR 3T~MH o603Ha4eH~RM~ HapRAY co CTap~MH. 

BBeAeM TaKlKe ~ ABa HOIiI~X yrna ep4~e cor11aCHO <tJopMY11aM /8B/ 
(2)	 (2~ 

24),,6	 - '1'1 )]/AS1 1±arcC08[ (-Yt C1 +Y2c2-ysc3)/AsiJ,...arccosl[ Yl c 1-Y!! c2-YScos('I'2 

(2) 2·4 2 -4 2·4 2 -1 -2 -1 ~ 
rAe Ha Bbl6paHHOM Jl~CTe AS1 .(c1 81 +C28 2 +C38 s+4C1c2cS81 82 8 3 ) 

Yr11~ ep4,8 11elKaT B He~~3~4eCK~X cexropax 3aAa4~ t np~4eM ep1< ep2 < 
cP 9 <ep, <cP r. .< cP e / CM • p~ c. 1/ ...
 

C Y4eTOM /2/, /6/, /7/ ~ /8a-B/ n011Y4aeM, 4TO
 

(2)
f(ep) ... As1Sin(cP-ep4)s1n(ep-epe)/81n(ep-ep1)8in(cp-cPs)sin(cP-cP5) /9/ 

ecr s ~epoMop<tJHaR <tJYHKU~R Ha C~). 
B pe3Y11bTaTe aHaJl~T~4eCKoro npOA011meH~R B ypaBHeH~RX /3/ 

~ /4/ lllYHKUHIt >J...</» MeHReTCR Ha A(ep): 
6 k 

A(ep) =f '(ep)!r(</» • A(cI»/B(cI» co ~ ... (-1) ctg(cP - /10/cPk),ka 1 

... B xvnonoacxoã s snase c pa.9HbIMH .9HaKaMH 3apJIAoB HynH ep4,6 
~~~?HH f(</» MorYT HaXOAHTbCJI B ~9HqeCKHX ceKTopax ICM. pHc,l 

H3 I. 
3 



rne 

a k
 
A(cP) = ~* (-1) sin(c/J-cP1) ••• COs(cP-c/Jk). •• sin(cP-cPa),


k=l /lla/ 
6 

B(c/J) = fi * sín (cP - c/J k) , 
k=1	 /116/ 

a 3Be3Aa 03Ha4aeT, 4TO np~ COOTBeTCTBY~~~X onepa4~RX nponYCKaeT
CR 3Ha4eH~e ~HAeKca k = 2. 

í(P) 
I 

I 

I 
I 
I 
.'il 

:<f.fi\'+'it :CP{Ü 
4' 

I 

I , I 

I I I 
I I I Pac.l. BHA aHarrHTH~eCKH rrpOAon
I	 I I ~eHHOH ~YHK~HH r (cP). 

2.	 PErYn~PH3HPY~mH~ nAPAMETP
 

An~ PEWEHH~ YPABHEHH~ /3/
 

C Y4eTO~ /lP/ ~ /11a,6/ ypaBHeH~e /3/ 3an~C~BaeTCR B B~Ae 
aHan~T~4eCKO~ C~cTeM~ 

2
 
d C/da = (1 +0 )[ B(c/J) - A (cP) C], dep/da:::: 2B(cP).
 /12/ 

CornaCHO TeopeMe Kow~, ee peweH~e 3aAaeTCR rOnOMop$H~MH $YHK
4~AM~ 00") , cP(a) perynAp~3~PYIO~ero napaaerpa 

-1 6 6 
a= fdc/J[2B(c/J)] = (112) ~* l[ n- sin(CÁ -c/>k)]lntg[(cP-cPk)/2]J. /13/ 

.	 k=l n=/k n 

TaK~M o6pa30M, nonY4aeM 
o 

YTBepmAeH~e 1 ~ B OKpeCTHOCT~ n~6oro Ha4anbHoro ycnoB~R 

1G0 , c/Jo, ào l~ ctr~ a peureuue ypaBHeH~R /3/ 3aAaeTCR B napaxerpu
4eCKOM B~Ae cneAY~I.4I-lMI-l pRAaM~ Te~nopa, ~MelO~~M~ OTn~4Hbl.:1 OT HynR 
panuyc CXOAHMOCTH no ôo = a - ao : 

4 

Ü
G«J 1: O ' cPo,ao ))= exp[ôo:mn)o.c/Jo)] (0 0 

) /14/
( c/J(ai 00', c/Jo,ao) c/Jo . 

3AeCb 

10({3. cp) = (1 +lj2)(B(cp) -A(c/J)'O]aQ+ 2B(c/J)ac/J 

(2) 
eCTb aBTOHOMHoe BeKTopHoe none, aHan~T~4eCKoe Ha CTjcp. 

3.	 OÇ05ME T04KH JPAEKTOPHH 

YAo6HO npOAonm~Tb ~3Y4eH~e peweH~~ ypaBHeHI-lA /3/ nocne ero
 
npeoõpaaoaaaaa B pa4~oHanbHbl~ B~A. nOACTaHOBKa 'lJ = exp (ic/J) KOM

naKT~<t>~I..{~pyeT O'Cb R ~1) ~ nepe aonu r A(eP.) , A(c/J) ~ B(c/J) B
 

6 

N'l.J)=iP ('1J2)/QS('lJ2) = n s- (_l)k ['U k / ('lJ - 'l.lk) - .'lJ k / ('lI + 'l.l k ))- 1l'/ 15a / 
5 k::::l 

2
6 * k 22 22 22

P5 ru )=}: (-O ru -·'lJ1)···C'lJ +'lJk)···('lJ -'lJ a ),	 /156/
k=í 

6
 
2 * 2 2


Q5 ('lI ) = n ('li - 'lJ k ),	 /15B/
k=1 

.r ne 'lJk= exp(icPk)' a Ps , Q5 ec r s nOll~HOMbl nATO~ c r ene-n- nepe

MeHHO~ tJ2. B peayns r are /3/ npuofipe r ae r B~A
 

d n/d 'lJ =pcn.1.D /Q(Li. 'lJ) = 0+ n2)(Q 5 - i nP 5 ) /21 'lJ Q 5 •	 / 16/ 

KOTOPbl~ YAo6eH AnA I-lCClleA"QBaH~R oco6eHHOCTe~ peWeHI-l~ /11 - 13/ 

H3 /16/ cnenye r , 4TO peuieuas 'C('lJ) ue I-lMe~T cYU\eCTBeHHo oco
6~x T04eK. Hx KOHe4H~e HenoAB~*H~e oco6~e T04KI-l MomHO Ha~T~ 

2~3 C~cTeMbI 0+ ( 2 
) ( Q f). .( 'lJ 2 ) - iOP 5 ('1J2)1 =0, 'l.lQ5(11 ) c 0, a nep exon
 

K nepeMeHH~M Li -1 ~ 'U -1 n03BonAeT ~3y4~Tb noaene-ure peweH~~
 
B 6eCKOHe4HblX T04Kax 0==00 ~ 'lJ == 00. B pe ayne r ar e ~MeeM
 

YTBepmAeH~e 2. YpaBHeH~e /16/ ~MeeT /c Y4eTQM ~x KpaTHocT~/ 
46 HenOAB~~HblX oco6~x T04eK Ha KOMnaKTI-l<t>1-l4~pOBaHHOM MHoroo6pa
3~~ x C~) :Ce)

1/ 0=0, ± i ; 'li ± 'lJ 1c ; k '" 1,3.4.5.6c 

2/0 =:1, 11 = o /ABYKpaTHaA/; n::: - i, 'lJ == o;
 
3/0 = i , 1J ee ; {) c-i , 'lJ:::: 00 /AsYKPaTHaR/ j •
00 

4/G=oo,'lJ==±'lJ(n),n=1•...• 5; 2
 

rAe ± 'lJ(n~ n = 1, ... ,5 ecr s KOpH~ ypaBHeHI-lA P5 ('lJ ) = o.
 
nàcneAH~e RBnRIOTCA OC06bIM~ T04KaM~ 1l~6pa4~oHHoro run a • H3
 

H~X TonbKO ABe nemaT Ha oKPymHocT~ I~I =1 ~ cooTBelcTBy~T Be-

ll.\eCTBeHHbIM KOpHRM «« ,4)2 +TT ypasHeHI1A A(e/» =: O.
 5 



KpOM~ OnHCaHH~X HenOABHmH~X oc06~x T04eK, peWeHHR ypaBHeH~A 

/16/ HMe~~ nOABHmH~e oc06~e T04KH. 

YTBepmAeHHe 3. PeweHHA ypaBHeHHfl /16/ HMelOT Ha JlHHHH 'O = 00 

nOABH>KHble KpHTH4eCKHe nonoca BVlAa 

-% 
l~('lJ;'ao= oci ,.'lJa) ... [A(c/>oH'lJ -·'lJ o)] + 01(~·'lJ), 

rAe c/> O ::: - iln,'lJo· 
AOKa3aTeJlbCTBO nOJlY4aeTCR HCCJleAOBaHVleM peweHH~ nOCJle nepe

xoaa K nepeMeHHO~ '0-1 lo1 oT6paCblsaHHR 4JleH0B B~CWHX nOPAAI<OB 
no '0-1 

B /16/ . 

YTBepmAeHHe 4. PeweHHe ypaBHeH~R /16/ 3anHCblsaeTCR B OKpeCT

HOCTH Jl~60ro Ha4aJlbHOrO YCJlOBVlR npVl nOMO~H CXOAR~HXCR PAAOB Te~
nopa rana /14/ AJlA rOJlOMOp$HbIX <t>YHKL4H~ 'O(w) , 'l.J(w), perYJlRp~Slitpyl()l.qe
ro napaMeTpa 

6 2' 2 2 2 . 2 .12 ·2 2 ·2 
w('lJ) =(1/4 i) I * ttu 1 -·'lJk)····'lJ k .••tu 6-''lJ k)] [ln(l-·'lJ k'lJ )+(1+ ,'lI k''lJ }~:l/17 / 

k ... ! 

AOKa3aTeJlbCTBO CBOAlitTCR K npHMeHeHHIO TeopeMbI Kow~ K aHaJlIit 

TH4ecKo~ CHCTeMe 

dC/dw :::(l+lj ~)[ Q5 ru 2)-iOP5 ('lJ2)]; d'lJ/dw.... 2i.'U Q5 tu 2), /18/ 

K KOTOPO~ CBOAHTCR ypaBHeHHe /16/, a.napaMeTp /17/ nOJlY4aeTCA 
nYTeM HHTerpVlpOBaHHA nOCJleAHerO ypaBHeHHA. 

OTMeTHM, 4TO BHA ypaBHeHHR /16/ nOATBepmAaeT npaSlitJlbHOCTb 

BbI~opa yrJla c/> B Ka4eCTBe He3aBlitCVlMO~ nepeMeHHo~. npVl pa60Te 
c c/> =Zc/> /4TO YA06HO AJlA xexoropax ueneü , CM!3! H CCblJlKH TaM/ 

MbI np~WJlIit 6bl K Ap06HO-CTeneHHO~ 3aBHc~MOCTH npaBO~ CTOpOHbI 
ypaBHéHlitfl /16/ OT ~ = exp U ~), AJlR YCTpaHeHl4fl KOTOpO~ npHUJJlOCb 

6b1 CTpOlitTb noeepXHOCTb PHMaHa, T.e. BepHYTbCR K yrJlY c/>. 

4. TPAEKTOPHH HA TOPE T ~~ 

60JlbWOe KOJlVl4eCTBo oc06~x T04eK ypaBHe~HA /16/ 3aTpYAHfle~ 
H3y4eHlite ero peweHH~. Te 143 H~X, KOTopble RBJlR~TCR OC06b1MH T04

KaMH <t>YHK~HIit X ::: arctg't~.1 YCTpaHRIOTCR nepeXOAOM K nepeM~HHo~ X • 
T.e. K ypaBHeHH~ /4/ c <t>YHK~~e~ A(c/» H3 /10/. H3Y4eHHe ypaBHe
HHR /4/ YA06HO CBeCTH K HCCJleAOBaHHIO aHaJllo1TH4eCKO~ CHCTeMbI 

d ~ ... X"Tc( c/> ) = X(x,c/>)( c/> ), /19/ 

rAe X(X,c/»- aBToHOMHoe BeKTopHoe nOJle, aHaJlHTH4eCKoe Ha C~~ 

6 

x (X ,c/» = [B(c/» COB X - A(c/» sín X]aX + 2B(c/» CoB X acP • /20/ 

K 3TO~ CHcTeMe npHMeHHMbl ece pe3YJlbTaTb/ 5/ , rne paCCMaTpHBaJlHCb 
3aAa4H 60Jlee 06~ero KJlaCca. B 4aCTHOCTH, no TeopeMe KOWH MomHO 
HanHcaTb CXOAA~HeCA B ~eKoTopoH OKpeCTHOCTH Jl1060ro Ha4aJlbHOrO 

YCJlOBHfl Ix O ,c/> O ,TO J ~ C~~ PAAbI Teãnopa TI/ma /14/ AJlA ee peweHH~ 
x(T ,Xo ,c/> olo), c/>(T -xo ,c/> O ,TO)' OAHaKO r eneps He YAaeTCA npOCYMMHPO
BaTb HH OAHH. 143 3THX PflAOB H nOJlY4HTb KOHe4Hble COOTHoweHHR 
THna /13/ H /17/. 

npHBeAeM Ka4eCTBeHHoe lo1CCJleAOBaHHe Be~eCTBeHHblX TpaeKToPH~ 

C~CTeM~ /19/ Ha Tope 'T~Pq1!14,16!. Be~eC~BeHHble HYJlH K03<t>4>I-1LtVleHTOB 

sexropaoro nOJlA /20/ 3aAalOT CJleAYlOl141-1e ocoõue T04KH: Sk:Dl n/k = 
::: 1, •.• ,6: n 1,2~ l/: 

B B 8 
c/>k:nt c/>k +01"; Xk:n2 ... n 217': k ... 1,3,4,5,6: X 2:n2 ... 17'/2 + D2 17'. /21/ 

YTBep>KAeHHe 5. B OKpeCTHoCTlo1 T04KH Sk:nl n2 CHCTeMa /19/ HMe
eT JlHHeapH30BaHHbI~ BHA: 

dó. n1+ D2" ~ 
-( X ) ... (-1) N k D k ( X ). /22/
dr âc/> ~cP 

3AeCb âX VI âc/> - OT KJlOHeHHR X H c/> OT KoopAHHaT T04KH S k:~l D 2 

6 6 
Nk "" Il * s1n(c/>t-c/>t): k-l,3,4,5,6: N2 - -ll '" sin(cP2 -c/>f); /23/ , . f .. 1 

f ... l,f" k
 
1
 10'2(_ l )k+ 1 ~I " 11

Ok "" O 21 : k - 1,3, 4, 6,6; De = 2 . /24/o
1 

rAe V 2 a V(C/> 2) - 3Ha4eHHe B T04Ke cP =cP2 4>YHKLtHH 

.v(r/J) a r "(c/>)/r (c/>). /25/ 

~OKa3aTeJlbCTBO nOJlY4aeTCR JlHHeapH3a~He~ BeKTopHoro nOJlR /20/ 
B oKpecTHócTRX To4eK /21/. 

YTBep~AeHHe 6. B ~H3H4eCKOM ceKTope Ka>KAOro JlHCTa nOBepXHO


CT~ PHMaHa ~YHK~HH r(c/» HMeeT MeCTo HepaBeHCTBO
 

v (c/» > 1 + 2A
2 

(c/». i27/ 

AOKaSaTeJlbCTBO OCHOBaHO Ha paBeHCTse 

7 



3 1 
v_i_2A2 = f'·~'~f [I2k_tSin- (ifJ-~k.t][ I2r.lsín .1(ifJ-ifJ2r_~][ctg(ifJ-~kJ-	 X 

fi' 
- ctg(ifJ - ifJ2f.1)H 
KOTOpOe nOnY4aeTcR nocne HeKOTop~X npe06paaOBaH~~ ~a /7/, /10/ 
~ /25/. 8 HeM npaBaR CTopOHa nonO~~TenbHa, TaK KaK: 

1/ AnR ifJ ~ (ifJ23,ltPs,12) ac e MHO~~TeIl~ He paBHbl aymo; Ij[
2/ nepB~~ ~ nocneAH~~ MHo~~Ten~ RBnRIOTçR T04H~M~ KBaApaTaM~; '2 
3/ BTOPO~ ~ TpeT~~ MHo~~Ten~ ~MeIOT nono~~TenbH~e aHaK~ B $~-

a~4eCKOM cexrope B cuny onpeneneuaa <t>YHK4~~ r (ifJ). 
np~BeAeM aHa4eH~R 11(cp i~k) ) AIlR <t>~a~4eCK~X n~6pa4~oHHbIX vrnOB 

ifJ if) ua pa aH~X nuc r ax nOBepXHOCT~ PW-1aHa <t>YHKI..l~~ f' (ifJ). OH~ nony

'r
o 

~.'iilf'4eHbl c T04HOCTblO 01 (a 12 3) npa Tpex xapax repaux aHa4eH~RX Macc 
m np~ noaouni peaynb'TaTOB \lia /3/:

1,2,3 
t·• ( 1) ( 2 ) ( 3 ) .

1/ np~ m1,2.3=m(1+0 1,2,3),101,2.31.«1.V.(ifJ 23 )::zsv(ifJ 31)f:>v(ifJ12 ) ... 29/5, 
fj{.1 ( 1) -'22/ npa (i 2 =m(1+01i,lol,21.«1;m3=m03,0.<03.«1:v(ifJ23)""
 

""lI(ifJ 31j
) "" 9, 11(cp (2») "" 3.
 

3/ npa m1 õ= m(l +,) 1 2): \8 1 2\ .«1; m3= ma 3: 0.< ag.« 1: v(ifJ ~~ ) "" 251/27.

(2) ,~ , (3) , 

11(ifJ 31 ) "" 17/8, 11(cp 12 ) "" 17. 
C nOMOJqblO cTaHAapTH~X B~4~cneH~~ nonY4aeM -+ 

+ 
YTBep~AeH~e 7. Co6CTBeHH~e aHa4eH~R v; ~ co6CTBeHH~e BeK-


TOPbIID± > MaTp~4 Ôk /25/ np~ k = 1,3,4,5,6 e c r e

k	 . 

k .IL 1	 MeTp~4eCKaR KapT~Ha ~HTerpanbH~X Kp~B~X BeKTopHoro nonR /20/+ +	 i'Z 

Dk =2. IDk >=[6+(-1) 4] ( k ); /27a/ nOBTopReTCR c T04HOCTb~ HanpaBneH~~ cTpeIloK, aaB~CRJq~X OT MHO

2+(-1)
 ~~TenR /-1/~ +n2 ~a /22/. 8 Ka~AoM TaKOM KBaApaTe ~MeeTCR Tp~ 

Y3na ~.TP~ ceAnOB~X T04K~, a Ha BceM T~~ - 24 oco6~x To4K~. 
_ k+ 1 1 XapaKTep 3T~X T04~K ~ ace BoaMomH~e T~n~ TpaeKTop~~ C~CTeM~ 

Dk = (-1) ~ [DI{ .;> (o ), /276/ /19/ Ha T~~ nOKaaaHbl Ha p~c.2. AnR nonHoro AOKaaaTeIlbCTBa 3TO~ 
KapT~H~ Heo6xoA~MO ~ccneAOBaTb rno6anbH~e CBO~CTBa peweH~~.+ . 

a	 np~ k = 2 + 060aHa4~M 4epe3 Xk(ifJ) ~~rerpanb~YIO KP~BYIO 4epea T04K~5~;nln2, 
D2 TaHreH4~anbHYIO K BeKTOpy ID; >,a 4epea x(cp;Ao) - ~aOKIl~Hbl BeK

+ -- + +2-Yz ( ).	 TopHoro nonR /20/:D2 :::(1/2)(1+v1+8112)' ID 2 > =.[4+(D'2) ]	 /27B/
2 

'l 
x (ifJ ; Ao ) ::: arcctg [ A(ifJ) / Ao ] , /28/

+ 
l-1a /26/ ~ /27a-B/ cnenye r , 4TO np~ k = 1,3,5: Dk:>O,a npu (1) .

rAe Ao ç. R ecr s npoaaaons aua naoaaer o . k = 2,4,6: Dk < O < D~ • TaK~M o6pa30M, ~MeeM 
+ 

YTBepmAeH~e 8. PeweH~R X~(ifJ)~MeIOT nOKaaaHH~~ Ha p~c.2 B~A.CneAcTB~e 1. Oco6~e T04K~ Sk;nln2 c He4eTH~MH k RBnRIOTCR ya
np~BeAeM nOAPo6Hoe AOKaaaTenbCTBO AnR peweH~~ ~a w~a~4eCKoronaM~, a c 4eTH~M~ k - ceAnOB~M~ OC06~M~ T04KaM~ BeKTopHoro nonR 

ceKTopa:/20/. 
A. Cenapar puc a x~(cp) npOXOA~T ue pe a cenno S 2;00 YKaaaHHblM 

T (2)PHC. 2. 4>a30BbID: nop-rper CHCTeMbI Ha Tope xifJ 

Ha p~c.3 cnoco60M no OTHoweH~1O K ~aOKn~He HyneBoro HaKIlOHaCneACTB~e 2. 8 COOTBéTCTB~~ c xapaKTep~cT~KO~ 3~nepa Topa ·1 
X(ifJ;l) = arcctgA(ifJ), TaK KaK, cornaCHO /27 a / , X2 (ifJ j2)=D2/ 2 >- v 2 = X't ifJ 2 ;1) . T(~ CYMMapH~~ ~HAeKC BeKTopHoro nonR	 /2b/ Ha HeM paBeH O. 
JlIlR acex ifJ ç. (ifJ 2 ,ifJs) ~MeeM X'(cp; 1) < O. TorAa npennonoxeuae o TOM,X $YHAaMeHTaIlbHaR 06I1aCTb nepeMeHHblX {x,ifJl G- [-71,17) x [ifJ l'ifJ 1 + 217) 
4TO X;(ifJ) MO)l{eT ~MeTb ofill4YIO T04KY c x(c,6;l) AnF! HeKoToporo aHa4eHHRpa aõue ae r ca Ha ue rupc «aanpa'r a r ana [0,71)X [ifJ1 ' ifJ 1+ 17).8 H~X reo

8 9 



+ . 2 2 2 2 
XI) (4)) =='ô4>+(1/3)(s2/st.Bs)[sin('I'S-'I'1)/ce]ô4> +03C~4» /29B/ 

PHc.3. PemeHHH B ~H3H~eCKOM ceK

1::>1,oo~ : I • ....... -nO 
i; fiz , ti 

3	 

COOTBeTCTBeHHO no Ó. 4> = 4>-cP s Itl Ó. 4>== t/J ,- 4> 5 , aHa110r\ll4Hble pa3110)f(eH\II1Q1: TOpe. 
/29a/. 

lj( 
(8)

2 ~ I.;; (t/J2 ,t/Js ), nplt1BOA\IIT K npOT\IIBope YTBep)f(AeHltle 9. np\II 11lO6blX Ha4aJlbHblX YC110B\IIRX t X o' t/J o' T,O I ~ R cPT 
4\1110, TaK KaK B 611\ll)l(a~welit K t/J2 peuieuae x(r; Xo ,rPo, TO) ,4>( T; Xo ,4>0 ,TO) CHCTeMbl /19/ npOA011)f(aeMO ~o 

scex T ~ R/i) •TaKolit T04Ke cenapaTpHca nOAXOAH


11a 6~ K H30K11HHe cBepXY /CM._
 
nYHKT\IIp Ha pHc.3/, T.e.lx2'(t/J)1~· AOKasaTe11bCTBO. npaBaR CTopOHa B /19/ He 3aB\IICItlT OT T. OHa
 

I. 
I aanaaa aHa11lilTIII4eCKIo1MI-1 <DYHIlCI.4ItlIlMItl, KO.TO~ble, cornacuo /20/, orpa

O _	 ~ IX'($; 1) \, a no onpeAe11eHHIO \1130
HItl4eHbI no MOAynlO Ha Bce~ n11qçKocT\II R~~ \li YAPB11eTBopRIOT YC110BItlIOfi'	 K11HHbl ';"'t/J; 1 ) c11eAoBa11o 6bl, 4TO .1

x"l(;) =0. J1~nwItlLla. Torna no reopeae n\llKapa - J1\11HAe11e$a /161 peWe'H-li1e CItlCTeMbl 

/19/ eAI-1HCTBeHHO Iif Be~eCTBeHHO aHaJ1\11T\II4HO A11R acex T ~ R/i) 
I' 

C APyrolit cTOpOHbl, cenapaTpltlCa x"2(t/J) MOHOTOHHO y6b1BaeT Ha
 
(t/J2 ,t/Js) 101 Mo~eT AOCTH~b BepT\IIKa11\ll t/J ""t/Js, KOTopa~ Ta~)I(e ecre pewe


C11eACTB\IIe 3.J1106aR HeCTaLlItlOHapHaR TpaeKTOp\llR CItlCTeMbI /19/ Ha
HHe C\IICTeMbl /19/, T011bKO B oc060~ T04Ke, np\ll4eM X2(cP.~)=-oo, 

rk~Bb'XOA\IIT npa T=-oo 1tl3 aexoroooã oc060~ 'T04KItl Sk':ní n '2, a npltl T=+ooH3 3T\IIX ABYX 06CTO~Te11bCTB C11eAyeT, 4TO X2 (t/J), BblXOA~ \113 S 2;00' 
BXOAItlT B HeKOTOPYIO coceAHlO1O T04KY Sk:nín2. 

MOHOTOHHO y6b1BaeT H «acaercs BepTHKa11\ll t/Jc t/Js B T04Ke S s-OO+	 ' 
6. PeweHHe Xl (t/J) HMeeT pa3110)f(eH\IIe B PRA no ôt/J - t/J - t/Ji 

AOKasaTe11bcTBo cneAyeT \113 npOA011maeMoCTIII Itl eAItlHCTBeHHoCTItl 
+ 2 2 2 2	 Tpael<TOpltl~ Ha r~~ /CM !171 r.

Xí (t/J) = ô<j> - (1/3)(81 /s 28 S)(SlC1) ~t/J + Os (~t/J).	 /29a/ 

OHO nOKa3b1SaeT, 4TO xi (t/J).:nPOXOAHT B OKpec'tHOCT\II Y311a 81;00 
5. Bl-iA nEPBoro ~HTErPAJ1A I<)(, 4» Cl-iCTEMbl /19/HH)I(e 1tl30K11HHbI X(t/J;-l) = ~t/J + Os (tA cP), c KOTOPO~ X!(t/J).\IIMeeT xaca-


HHe nepaoro nop~AKa B r ouxe S 1;00 - npeAno11o»<eHHé 2 TOM, 4TO xt(t/J) 

ABTOHOMHaR Cl-1eTeMa /19/ \IIMeeT He 3aB\IICR~\II~ OT T nepBbI~ IIIHTerMo»<eT nepece4b H30K11IIIHY X(t/J;-l) B HeKoTopolit T04Ke t/J~(cP1 ,t/J 2) /CM.

1 

II pan I( x,4» .,. const , KOTOPbl~ saaaer 'B HeflBHo~ B\IIAe peWeH\IIR ypaa
nYHKTHP Ha PHc.3/r npOTHBOpe4\11T HepaBeHcTsy /26/, TaK KaK \113+'-

HeHItlR /4/~ Itl eCTb ItlHTerpan ypaBHeH\IIR /3/, 3anltlCaHHbI~ B nepeMeHonpeAe11eHH~ H30K11l.1HbI X(t/J :-1) rorna c11eAoBa11o 6131, 4TO X 1 (cP) =:' 
HblX Topa ·T~~. Ero B\IIA B BepT\IIKa11bHblX \1111\11 r'opaaouranuaux n0110...· :: 1~ x'(q,;_1)_[v(~)-A2(;)]/[1+A2(~)], T.·e.v(~).s.:1+'2A2(~). 
cax Me>KAY oêo6b1MI-1 T04KaM\II Sk:n 1 n 2 MO)f(HO onpenenar s , npHMeHRROTclOAa ~CHO, ~TO peweHHe npoxOAI.1T HHme cenna 82;00 np\ll cp "" cp 2 , 
YTsep)f(AeHlilfl 1-13 / 51 ripa SHa4eHItl\ll napaaerpa Ctl = 1/2 /eM/51 /.

\It, .6YAY4H OrpaHI.14eHHblM cenapaTPHco~ x"2 (t/J), Aa11bwe HAeT B yaen
 
S s-OO • AocTHraR M8KcHMyMa npH nepece4eHHH HSOK!1Io1HbI X(t/J; 1 ) •
 

YTsep>KAeHl-1e 9. KaK $YHKLlItlR nepeaeuaax lo == JM;)]ain)( Itl rP ,• B. CenapaTpHca xt(t/J) npoxOAHT 4epe3 ceA110 S 2;00 YKa3aHHblM 
nepBbI~ ItlHTerpa11 I()(,~) CIllCTeMbI /19/ saAaH PRAOM

Ha p\llc.3 cnoc060M nO OTHOWeHl.11O ~ H30KnHHe X(t/J;-1), nocKo11bKY 
\I1S /26/, /27e/ \11 /28/ cnenyer , 4TO X~'(cP~? .. D; f2 <V2:> X'(cP 2 ,-1). 00 k cP 4>2 k 

Hs /4/ B&4AHO, 4TO A11R t/J ~(t/J 1'cP 2) HMeeM )( e'(cP) > 0, TaK KaK B 06- I == I (-1~2) f d4>k.· • .r dt/J1[ rr v1'Y(cP) I - I~ éjI ]Io • /30/ 
11aCTH bú~ \~ [0, "/2] x rcp 1, t/J 2 j He npoxOAHT Hy11eS8R H30K11~Ha x(cP; 1). k=O ép ~ f == 1 O 

_ l:lI 

TorAa np~ YMeHbweHH\II 4> or 4>2 AO 4> 1 To4Ka H8 X~ (cP) AOH)t(eTCR MOHO
1\ KOTOfbl~ CXOA\IITCR B \IIHTepBa11e [4> ,4>] C (rP 1 ,4>1+ 1 ) / i c 1 ••.. ,5/ nplllTOHHO BHH3 OT X"'" "/2 AO X" O. CenapaTp...,ca X+2(cP) KaeaeTcR caenxz
 

O~ lo < m, eC11\11
E3H1013 aepTHKa11H cP t/J 1B eAIilHCTseHHolit Ha 3TOM y~acTKe oc060~ T04KeCI 

S 1;00' OHa He MomeT 060~n1 S 1;00 H11H nOAo~TIil K He~ CHM3Y aaepx ,
 
TaK KaK B TaKOM cnY4ae cenapaTplilca )(~(4» nepeceK11a 6131 peweHHe ó.4>JMlm,5,(8/J3)[ arctgJ3(m-~~/(m+Jm-I~)-"/3] +2nroco8(II l /J;J,
oxi(cP), 4TO npoTHBOpe4&4T TeopeMe eAIilHcTBeHHocTH peweHH~ A11R 

cHcTeMbI /19/·	 + rne 0< m == min Ly(4)) I < M ... maxly(~) I < DO.PacCMoTpeHHe OCTa11bHblX peweHH~ xi B He$HSH4eCKHX ceKTopax 
4>4;[?J,~] cPG[;P,eplnpoBoA...,TCR npltl noMO~H aHa110rltl4HblX np\lleMOB. OTMeTItlM paS110)f(eHHR 

YTBep>KAeH\IIe 10. I1HT~'rpaJl I(x IP) CIllCTeMbI /19/ 3aAaeTCR PRAOM 
+ 2 2 2' S	 /296/ <1>YPbe:

X (cp) "'" A 4> + (1/3)(8 18 1s 2 )(6 8 / c s) ~ cp + O a (h cP) ,
8s 11 



I' 
'i 

:t 

/31/l(x,<I> ~ = (JM/2)Im 1 ~ I k (<I» exp [i(2k -l)(X - q,/2)]} , 
k= O 

rAe lo (cP)= 1. a npl-1 k> O B I-1HTepBalle (<I> i'cP i+ 1 ) /i = 1, ... ,5/ I-1Me

eM: 
-k cP icPk 2k -2 d -2k+8 cPk cP2 icP 1 d 

Ik=(-y) f dcP y (cPk')~[Y (cPk) f dc/>k_l ••• f d<l>le dcP y(cPl»).
k e 

c/Jo	 k epo cPo 1 

PRA /31/ CXOAI-1TCR a6COll~THO 1-1 paBHOMepHO po cP, no MeHbwe~ Mepe 
npa Im X > inJ3. OH aanaer <tJYHKI..\I-1IO I (X,cP), KOTOPYIO MO>KHO npOAOll>KI-1Tb 
aHalll-1TI-14eCKI-1 B C~l) AO acex T04eK Ha R~) aa I-1CKll104eHI-1eM OC06blX 

To4eK X k;n2 /21/. 

nOBeAeHl-1e nepBoro I-1HTerpalla CI-1CTeMW /19/ B OKpeCTHOCTRX oco
6blX T04eK Sk;n 1°2 MO>KHO 1-13Y41-1Tb npl-1 nOMOl1\1-1 C1-1 CTeMbl /22/. ~CKJlIO

4aR!i.r 1-13 ee peWeHI-1H !i.X(àr;!i.xo ,!i.cPo ),!i.cP(!i.r;!i.xo ,Ô<l>o >, nOlly4aeM 

YTBep>KAeHl-1e 11. B oKpeCTHOCTI-1 OC060H T04KI-1 Sk'o o I-1HTerpall
 
CI-1CTeM~ 119/ npl-1HI-1MaeT BI-1A . 1 2
 

n 1+02 -1 -1
 
(-1) [(~ D+ ) ln(R !i.X + R ÔcP)+(NkD~) ln(R ÔX+ R ôcP)]=const


k (k)l1 (k)12	 Ot)21 Gl)22 ' 

rAe R(k)lJ+ - 3lleMeHT~ MaTpHU~ R(k)' cTOll6uaMI-1 KOTOPOH RBllRIOTCH
 
aexr opu IDk > 1-13 /27a-B/.
 

,. 
lloKa3aTellbcTBo. npl-1 nOMOl1\1-1 R (k) MaTpl-1l..\a D k np\.1BoAI-1TCR B Ál-1a

A ,. A -1 +
rOHam~H~H BJ.1A R(k) D k R(k)= diaglD k , O k L nocne -rero I-1CKll~4eHl-1e
 

napaMeTpa àr 1-13 peWeHI-1~ CI-1CTeM~ /19/ npOBoAI-1TCR ller.KO.
 

ClleACTBl-1e 4. Ocoõue T04KI-1 S k;ol D2 RBllRIOTCR llOrapl-1$MV,4eCKI-1MI-1
 
T04KaMI-1 BeTBneHI-1R nepBoro I-1HTerpalla CI-1CTeMbI /19/, KOTOPblH eCTb
 
6eCKOHe4H03Ha4HaA $YHKI..\J.1R Ha C~~ .
 

YTBep>KAeHl-1e 12. PeWeHI-1A 3aAa4\.1 Tpex 4aCTJ.1~ I-1MelOT Kp1-1T1-14e

CKYIO CYLUecTBeHHo ocoõyn T04KY no Ka>KAOH 1-13 Macc ml.2 3 .
 

llOKa3aTellbCTBO oCHoBaHO Ha pa3ll0>KeHI-1I-1 peWeHI-1H B 6eCKOHe4H~e 

PRAbl no mor . nORBlll:!H\I1e KOTOpblX CBA3aHO c 4JOPMYllOH p. 
=y'tnl ffi 3 / ( ffi m3). AllA npl-1BeAeHHOH MaCCbI TpeX4aCTJ.14HOH 

2ffi 1+m'2+CHcTeMw /CM./I-U/. llllR pa3H~x $OpM peweHHH OHO npOBOAI-1TCR no 
/ 1 3/h npa3HOMY c Y4eTOM COOTHOWeH"'lH sin(<I>n-<I>k)- SI_m/ pl-1 n ,k =1,2,3 • • 

.ullR pa3ll0meHI-1H peWp.H\I1H /29a-B/ AOKa3aTellbcTBo 04eBI-1AHo.llllR pe
WeHI-1H /12/ \.1 /18/ OHO cneAyeT "'l3 ronoMop$HOH 3aBI-1CI-1MOCTI-1 peweHI-1~ 
OT napaMeTpOB /13/ 1-1 /17/ COOTBeTCTseHHO. llllA nepsoro HHTerpalla 
I(X,cP) AOKa3aTellbcTBo MO>KHO nOllY4HTb o6pal1\eHI-1eM paccMoTpeHHblx 
PRAOB \I1llJ.1 npl-1 nOMO~1-1 npeAcTaBlleHHH /30/, /31/, a TaK>Ke J.13 pa3ll0

>KeHHH Tl-1na /32/ c Y4eTOM ./23/, /25/ J.1 /27a-e/. 

3TOT pe3YllbTaT corllacyeTcR nOllHOCTblO c pa60TOHu 1181 H BMeCTe 
co ClleACTBHeM ~1f?bRCHAeT npoHCXO>KAeHl-1e OTpH4aTellbHblx pe3Yllb
TaTOB nyaHKape npH nOI-1CKe AonollHHTellbHoro OAH03Ha4Horo nep-
Boro HHTerpana B 3aAa4e Tpex Tell, AllR KOTOpOr.O Tpe60BallaCb aHa
mál-14HOCTb B OKpeCTHOCTAX T04eK m1, 2 . 3 = ° no MaccaM 4aCT1-14. 

ClleACTBHe s.npHMeHeHl-1e TeopHH B03My~eHH~ no MallO~ Macce 
B 3aAa4e Tpex 4aCTH4 npl-1S0AI-1T K CHHrYllRpHO~ TeOpHI-1 B03My~eHHH. 

., B 3aKll~4eHHe OTMeTHM, 4TO peweHHR ypaBHeHHR /4/ HMelOT AonOll
HHT€llbHble oco6eHHOCTH Ha llHHI-1AX X=X 2.02= 1T(n + 1/2) B R~~ 

; J no OTHoweHHIO K peweHHRM Cl-1cTeMbl /19/ / 151. AllR nOllY4eHHA <j)a30Boro, nopTpeTa ypaBHeHI-1R /4/ clleAyeT ~3MeHHTb HanpaBlleHHA CTpellOK 
,'\ Ha pHc.2 B CoOTBeTCTBHH co 3HaKOM Bblpa>KeHI-1R B(<I»cosX. 

llnA nOllY4eHHR TpaeKToPHH CHc'TeMbl r pex 4aCTH4 B 06bl4HOM KOOP
AHHaTHOM npOCTpaHCTBe HY>KHO AonOllHHTellbHO I-1CClleAOBaTb p(<I» = 

<I> 
= Po rd<l>tgx(<I», a TaK>Ke npononxeuue peLUeHH~ ypaBHeHHA /4/ npl-1 

<1>0 6 unpOXO>KAeHI-1I-1 HX -repes oco ble T04KI-1, 4TO Mbl cnenaea B APyroH pa
6oTe. 
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~3Mes n.n •• ~aMeBa u.H. P4-86-339 
TpaeKTOPMM KOnnMHeapHOM HbDTOHOBCKOM Tpex~aCTM~HOM CHCTeMw 
C HyneBYMM nonHOM 3HeprMeM M MOMeHTOM 

May~eHW OCHOBHWe CBOMCTBa Knacca cne~ManbHWX ~YHK~HM, 3aAa~x TpaeK
TOPMM 3aAa4M Tpex KnaCcM~CKMX ~aCTM~. HaAAeHW MX oco6we TO~KM BO BCeM KOM
nneKCHOM o6naCTM 3Ha~HMH nepeMeHHWX: 46 HeOOABM*HWX OC06WX ~~eK /c y~eTOM 
MX KpaTHOCTM/, M OOABM*HWe KPMTM~eCKHe nonoca. 8 Be~eCTBeHHOM 06naCTH MHOrO 
o6pa3Me peweHMM AH~poMO~O ABYMePHOMy TOpy, Ha KOTOPOM MMeDTCA 24 oco6we 
HeOOABM*HWe TO~KM. 0ocTpoeHa Ka~CTBeHHaA TeOpMA TpaeKTOPMM M rno6anbHWM 
$a30BYM nopTpeT Ha TOpe. HaAAeHW ABa TMna npeACTadneHHH AOnOnHHTenbHOro HH
Terpana aaAa~M a paccMaTpMaaeMOM cny~ae H noKaaaHo, ~To OH ecTb 6ecKOHe~H0-
3Ha~HaA .YHK~MA. YcTaHO&neHO, ~TO peweHHA MMeDT KpHTM~ecKyo cy~eCTBeHHO OCO 
6yo TO~Ky B Hyne no Ka*AQM H3 Mace ~aCTH~. 3TO noKa3b1BaeT CMHrynApHWM xapaK 
Tep·TeopMH B03M~eHMM no MariOH Macce B aaAa~e Tpex ~aCTH~ B COOTBeTCTBMH C 
peaynbTaTaMM nyaHKape H AP· 

Pa6oTa awnonHeHa B na6opaTOpHH TeopeTH~ecKoA ~3HKH OHHH . 

CnnfitaeBve OfBeluiRCBBoro &cnnyya -.nepHWX IICCneAQJIUIHii. )zy6Ha 1986 

OeoeBOll f.f.CaHJlYKOArl<n~ 

Flziev P.P., Fizieva Ts.Ya. P4-86-339 
Trajectories of the Collinear Newton Three-Particle System 
with Zero Total Energy and Total Momentum 

The case of zero total energy and total momentum In the problem of 
three classical particles on a straight line is completely Integrable In 
a generalized sense. The basic properties of the class of special functions 
giving the problem trajectories are studied. Singular points are found In 
the complex range of variable values: 46 fixed singular points (taking Into 
account theIr mu It i plic i ty) and mavi ng cri t I ca I poI es. In the rea I reg ion 
a variety of solutions is diffeomorphic to a two-dimensional torus on which 
24 singular fixed points are placed. A qualitative theory of thrajectories 
and a global phase picture on a torus are constructed. Two types of repre
sentations of an additional problem Integral are found in the case conside
red and it is shown to be an Infinite-valued function. It Is established 
that the solutions have a critical essential singular point at zero for eve 
ry particle mass, which indicates a singular nature of perturbation theory 
in small mass in the three-particle problem according to the Poincare re
sults and others. 

The investigation has been performed at the Laboratory of Theoretical· 
Physics, JINR. . 
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