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fepaT B.n. P4 - 12064 

AHannruqecKoe BbP.:IHcneHu:e HHBapu:aHTHOH Kpu:soii 
ypasHeHHil 'iy-Jloy 

PaccMoTpeHa noKanbHast crpyKTypa onHonapaMerpnqecKo~o ceMeHcraa 
HHB8pH8HTHblX KpHBbiX yp8BH9HHi1 4y-J1oy, npe.acraaneHHOr'O CXOllSUUHMCfl 

crerreHHbiM pst.aoM. Ko3¢cVuuneHTbi ~noro pst.a.a fJ i (C) nonnHOMnanbHO 
38BHCSIT OT napaMeTpa CeMeikTBa C. nepeXOll K 06IUeMy pemeHHIO 

ypasHeHHii: l..Jy-J1oy ocymecranSieTCSI nyreM aaMeHbi napaMeTpa C Ha 

npou3aonbHYIO qeTHyro, aemecraeHHYIO MepoMopl}myiO tj>yHKUHIO C(w), TaKyro, 

'lTD C(w+l)=-C(w). Pa3pa6oTaHa npoueaypa Bbi'IHCneHHH Koa<I>¢HUHeHTOB f3 i (C), 
OCHOB8HH8fl Ha peweHHH HenHHefiHOl"O tj>yHKUHOH8nbHOl"O ypaBH8HHSl, BbiTe

KaiDIIIero H3 ypaBHeHHil 4y-Jloy. IlepBbie I!BeHanUaT'b KOaljJ<jmUHeHTOB f3; (C) 
Bbl'iHCneHbl 8H8nHTH't!8CKH Ha 3BM C HCITOnb30B8HHeM OpOrpaMMHOii CHCT8Mbl 

SCHOONSCHIP . 

Pa6oTa BbmonHeHa a Jla6oparopuu BbJqucnuTenhHOH TexHIJKH 

H 8BTOM8TH38UHH OHHH. 

OpenpHHT 06'bellHHeHHoro HHCTHTyTa l!llepHbiX HCcnei!OBaHHil. lly6Ha 1978 

Gerdt V.P. 
P4 - 12064 

Analytical Calculation of an Invariant Curve for Chew
Low Equation 

The local structure of the one-parameter set of invariant 
curves for Chew-Low equations having the form of the convergent 
series is considered. Coefficients of this series {3 . (C) are poly
nomials in set parameter C. The transition to the 'general 
solution of Chew-Low equations is carried out by replacing 
the parameter C by arbitrary even, ·real, meromorphic function 
C(w) with the property C(w+l)~-C(W).The procedure for calculation 
of coefficients f3; (C), which is based on the solution of nonlinear 
functional equation, following from Chew-Low equations, is 
developed. F'irst twelve coefficients {3; (C) are calculated analyti
cally by computer, using algebraic system SCHOONSCHIP. 

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

Preprint of the Joint Institute for Nuclear Research. Dubna 1978 

I. Bne~eHHe 

llpenHo~eHHHe 6o~ee ~a~aTH ~eT Hasa~/I{ ypanHeHHR qy-Aoy 

~ p-BO~HOBOrO ~N-p8CC8HHHR '~TCR H8H6~ee RpKKM ITpHMepOM CTa

TH~eCKOI AHCITepCHOHHO~ MOUe~ 2• MHOr~eTHKA HHTepec K MOl\~ ~
Aoy odyc~on~eH OnHOBpeMeHHUM y~eToM n Hel TaKRX ~YHnaMeHT~LHHX 

IIpHmUmOB, KaR 8Ha.ID1TU~HOCTb, YHHT8pHOCTb H KpOCCHHr-CHMM8TpiDI. 

3TO ITpHll.ll8K8T8JlbH08 CBOftCTBO M0/4eJIH MYJKJil.T, 0~3KO, HCTO~HHKOM 

o~eHL cepbe3HHX MaTeMaTH~ecKHX TPYnHOCTel, r~anHoft rrpH~HHoft I<OTO

pax RB~CTCR HC~HHeftHHft xapaKTep yc~OBHR JHHT8pHOCTH, ~CT8TO~HO 

CK838Tb, ~TO ~h B ITOMe~e ronu YU~OCb l\OK833Tb CJmCCTBOB8HH8 

H CnHHCTB8HHOCTb ~3H~8CKH HHT8p8CHHX pemeHHI, a Ta~e HaM8THTb 

ITYTH HX ITOCTpoe~3-S~ 
Euno, B ~8CTHOCTH,ITOK338H0/4{ ~TO odmee pemeHHe ypaBHeHHft 

~-noy 38BHCHT OT Tpex rrpoH3EO~LHi3 ~YHRUHI. H~HqHc nBYX H3 HRX

xopomo H3B8CTHHft D-H }>- rrpol13P.O~ 3L ~eTCR rrpRMUM CJI8UCTBH8M 

HHF8pH8HTHOCTH ypaBHCHHft OTHOCHTeJI:bHO 38M8HH Si (w)~D(w)Si (w+j(w)) 

M8TpH~HUX a~eMeHTOB CTaT~eCROI S-MaTpHUfi, 3aBHCHMOCTL !t8 OT 

TpeTLeA npoH3F~:bHol ~~ HeTpHBH~:bHa H orrpenenaeTCR CTPYKTY

pol KOS~UHCHTOJl CXOwruterocR CTCITCHHOro PRH8 
2 4 2" y=x +Cx + L: }. (C )x 1 (I) 

i.)-3 1 ' 

rrpencTBB.nmomero codal ceMeAcTBO HHBapHaHTHfs/PHBUX uapado~~ec
J<oro THTia, JmepJJue paccMOTpeHHoe n padoTe 6 • 

. K COlt~emm, B~HM8HH8 R0~8HTOB h (C) COITpR!tCHO C rpo
M03~IDliH 8Ha.ID1THqcCRRMH Bbi~8~8MH 0 od~eM ROTOpbiX 6biCTpo pacTeT C 

pOCTOM i. PaHee rrpeAnO~eHHHI M8TOA74/ Tpe60D~ TIOCTpo8HHR BCITOMO-
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raTeJil>HOI'O W1\WJAp8HIJ;HaJil>HOI'O ypaBHCHIDI, HHT8I'paJI KOTOporo CCTI> 
p.HA (I) C IIOCTO.fiHHHM C. 

B HacTomue~ padoTe Mhl paccMoTpHM npyro~ no:~xo~:~ K JJwmc.1emno 
rma<lxrHUH8HTOR P.fii\a (I), OCHOPaHHhl~ Ha pemeHHJJ: H8JrnHefiHoro tPYHW .. U1-

0HaJlliHOI'O ypaFH8Hl1.H U II03EO.rrml!WIH rrpllMeHHTI> TaKOH lV'O!IIHhlR HHCTpy
MeHT ~ KaJ\ nporpaN'MHhl8 CHCT8Mhl nJI.H aHa.Jrn:Tl'J:l!CCK.IiX Phl'lHCJ1CHHH Ha 
::JBi/ I n, p, 'laCTHOCTH, cHcTeMa SC'HOONSCHr¥"81 • 

2. ,l\HHaMH'lP.CKa.fi itJopMa ypaEHeHHH '!y-Jloy 

YpaBHeHH.fi 'ly-Jloy n Hx nHHaMH'lCCKO~ ~pMe/3/ rrpcACTaB~~T 
do~ CMCT8MJ HeJIHHe~HhlX pa3HOCTHHX ypaBHCHHtl Col8;Jy!O!IICI'O BHI\a: 

' x+2x2-xy-2y2 
x =F(x,y) ; F(x,y) = 2 2 

1+3x+3y-2x -3xy-2y 

y'=-F(y,x) x(w)=-x(-w) y(w) = y(-w) 

z(w)=z(-w) ZZ
1

(l-?y+x)(l-?y
1

-x
1

)=1 

rn;e 

x=x(w) , y=y(w) , z=z(w) 
x

1

=x(w+l), y
1

=y(w+l) 1 z
1

=z(w+l) 

'} 

npH'leM x(w), y(w), z(w) - MepoMOpPHhle ~y~ H 

(2) 

(3) 

x1f(w) = x(w1f) , y1f(w) = y(w1f) 
1 

z:ll!(w)=z(w1f) (4) 

co-

llepeMeHHa.H w .HllJI.HeTC.fi ~YHKIJ;Hel 3HCpi'HH Y pacceHllaiO!II8RC.H 'l8CTHUH
X -MeaoHa (11 en. ero Macchi) 

w - :i arcSin ~ , 
a Jl8JIH'lHHhl x,y,z CB.H3aHH C MaTpH"'HHMH 3JieMeHTaMH CTaTH"'eCKOft 
s-MSTpHUH An.!i Tpex K8H8JIOB p-BO~ODOI'OJiN-pacce.HHH.fi COOTHOWeHH.H
MM 

sl = z(l+4y-4x), 
s2 = z(l-2y-x), (5) 

s3 = z (l+y+?x) • 
B ll:OIIOJIHeHHe H ypaEHeffii.fiM (2) - (4) ~3Ja'leCKH HHTepecHHe pemeHIDI 
AOJIKHH YAOBJie/TBOp.HTb JIOKaJil>HhiM YCJIOBH.fiM HS MSTpHqHHe 3JI8M8HT~ 

s -MaTpin~/3-4 : 
3 

si (w)=l+O((w-l/2) ) ; (6.I) 

Si(w)HM8IOT P HYJI8 ITOJI!OC rrepEOI'O IIOP.fiAKa (S. 2) 
Res si (0) "').i c A =(-4,-1,2) 

4 

lim lw-N S.(w)f< O<> 
]. 

fwf-oo Rew=Const. 
(6.3) 

JlOKaJII>HHe ycJIOBH.H (6) o6ecrretmll81lT rrpallHJII>Hoe rrbporoBoe noBen;eHl!e 
p-llonR, HBJIH~e 6opHOBCKOI'O II~ H B03MOEHOOTI> rrepexona K KHTe
I'paJil>HOft rpopMe ypaEHeHHI Tiy-Jloy I. 

YpaBHeHIDI (2)-(4) SllTOHOMRhl, T.e. He con;epaaT nepeMeHHYD w 
11 .HBHOM BRAe. APYra.fi KX oco6eHHOCTL cocTORT 11 saEHCHMOCTH OT ~YHH
~ _£ "!epea MHODTeJII> z(w)z(w+l}. 
0TC~a CJI8!\Y9T 1 'ITO 38M8H8 

x(w)-+x(w+ f.>(w)), y(w)-y(w+p(w)), z(w)-D(w)z(w+ fo(w)) 

nepeEOAHT pemeHHe 11 pemeHHe, eCJIH ~YHK~ D H p MepoMO~ a o6-
Jian;81lT CBOICTBaMil 

D(w)D(w+l)=l, D(w)=D(-w), n•(w):D(ww), 

f>(w)= }'(w+l), -'(w)=-~(-w), J>•(w)=,P(w11
). 

(7) 

On;HSRo, KBK y'!!e oTMe'tfaJIOCL El:mle, ~YHKUHOHaJII>HHI npoH3POJI, n;onyc
KaeMHI ypallH9HIDIMH (2)-(4),He HC'lepnHBaeTC.fi ~HK~ (7). 3aBH
CHMOCTI> OT TpeTLel llij<>.v3110JII,HOI MepoMOIXl\HOft ~ C ( w), YI!OB
JI8TBO~el YCJIOB~~ 

C(w)=-C(w+l), C(w)=C(-w) , c•(w)=C(w•), (B) 

TpedyeT n;eTaJILHOI'O KOJIH'l9CTJl9HHOI'O 8HaJIH38 ypallH8HHI (2), pac-
CMOTpeHHOI'O HH'JI!e. 

3. <liYHKl@OHaJil>HOe Yp811H8ffiie M8 HHBSpHBHTHOI 
RpHBOI 

YpanHeHH.H (2)-(3), paccMaTpHBaeMHe KaK npeo6paaoBaHHe ~ao
Poro llpoCTp8HCTB8 X,),2 

• • • (x,y,z)-.(x ,y ,z ), (9) 

HMellT meCTL paMH'lHHX TO'IeK IIOKO.fi. CaMol BSltHO! H3 HKX .fll'JIJI8TC.H 
TO'lRB C KOOpllHHaTSMH 

x=y=O, z=lt 
KOTOpa.H E CHJIY COOTHOmeHHI (5) COOTB8TCTByeT rropory H3Y'tf8eMOI pe-
aruum (S. =1) • CJieAQBSTeJil>HO, B STY TO'l:KY o6.fiSaHH BXOlO'!Tl> pemeHl!.H, 

1 
o6JiaA8Jl!llllle npaBHJILHHM noporoBm.< noneneHHeM (6.I). 

MHoaeCTBO TO'leK ~SOBOro npocTpaHCTBS, BHBSpH~T~Oe OTHOCH
T9J!bHO npeo6pa30BSHB.H (9),o6paayeT IIOBepxHOCTL BHAaf 9 
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z = cfJ(x2 , y) (IO) 

WyHRURH <P npencTaEHM8. cTeneHirnM PJ!lLOM 
2 2 2 ? ~-3 4 2 2 4 cp (x ,y)=1+2x +2y -Bx y- ~Y +9x +12x y +3y + ••• , 

CXOnffmHMCH B OKpeCTHOCTH TO~KH x=y=O. 
,IJ.BIDJ:CJme JIO ITOB8pXHOCTH (IQ) 38lJ;88TCH ypaBHeHIDIMll (2). Iloc

A8roHH8 ITQHHOCTbD H838BHCHMH OT ypaBHOHHH (3) H cor~aCHO (4) rrpH 

BemecTBeHHOM w orrpen~T npeoopasonaJme nemecTBeHHoli !flasonoA 

niTOCKOCTH x,y : 
• • (x , y )=T(x,y) • (II) 

TUlaTeJifHOe HCM8)10B8Jm8 CBOftCTB rrpeo6pa30PaHHH (II) ITOK83MO C~e
JJYJO!IIOO 4 •6~ IlpeoOpa30BaHHe T oclpaTHMO. EoJree TOrO, C ~eTHHMH CTO

neHJIMR npeoclpaso:uaHHH T MOJIUIO CBH38Tb a6e~e11y onHorrapaMeTp1'f<!eCKYKJ 

rpynny HeupepblBHHX rrpeoclpasoBaHH! a 

g(ot.) E G , g(ol) = g-1 (- c<..) 

TaKyKJ, ~TO 

g(2k) T2k ,k =0,~1, i2 •••••••• 

3J~8Cb T0 03Ha~aeT TO!KlJ;OCTB8HHOe rrpeo6pa30Balille. 

KpHBble, HHPapHaHTRble o·rHOCHTOJibHO npeoclpasona~rnJ,t rpyrrnhl G H , 

CJl81(0B8TMbHO ,'IeTHblX CTOTIOHei!: npeo6pa30B8HHH (II),- mmap.Ttl8HTHH8 

KpHBblO - P OKpeCTHOCT.Ttl H8~Ma KOOpll:HHST x=y-=0 pa36HB8KJTCH HS ltffi 

T.TtiTI8 (PHc.!). K rrepBOMY OTHOCHTCH Kp.TtlBble r.TtiiTepclo~~eCKOrO THTI8, 

He rrpoXOW!IUHe ~epe3 H8'!MO KOOpaHHaT. Ko BTOpoMy OTHOCHTCH KpMBOO 

napa00JIH'tl8CKOrO TJ.ma, KOTOp!W npOXOl\HT 'tlepe3 H8'tlMO KOOplJ:HHST .Ttl, 

KSK Mbl BHI1MH, COA8pE8T HH~pMa~ 0 ~3H'I8CKH HHTepeCHblX pemeHH

HX. KpoMe TOrO, TO'tlRS, COOTBOTCTBYKJmaH 6opHOBCKOMY TIOHKJCY (6.2), 
TIOCJIO H8CKO~bKHX HTepa~J,t IIO ~pMY~e (II) TaKJKe rronanaeT B napa-

60~'IOCKHli COKTOp. Il03TOMY B AMbHOi!JneM Mb1 orpaHH'IHMCH p8CCMOTpe

!ill8M HHB8pH8HTHblX KpHBb!X napa6~'I8CKOrO THTia, KOTOpble o6p83YKJT 

OnHOTiapaweTpH~8CK08 COMeftCTBO/ 

y=f'(x ,c). 

~~ f' ~eTHa no x 
f(x,C)=f( -x,C) 

H paMaraeTCH F pHA (!) IIPH lJ;OCTaTO~HO MMb!X X 

2i f'(x ,c)= L~· (C )x 
' 1 L:H 

(!2) 

(!3) 

rne h =1, J2=c a OCTaJU.lrn8 Ji JIB.IliDJTCH IIO~HOMB.MR ITO C. 

6 

y 

"" 
/ 

""' 
/ 

----..,.____~ '>k' ~~ .. X 

,/ 
/ 

~ 

a 

""' ""' '""' 

PHc.I. 0KpecTHOCTb TO~KH TIOKOH x=y=O 
8- HHB8pHaHTHb18 KpHBblC rRTiep60~'tl8CKOrO 

H ~- rrapa6o~H~8CROro THTia. 
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Eyny'ill HHB8pH8HTHOii IIOiL J~CitCTBHCM '!eTHHX CT8IT8H8H rrpeodpa30-

B8HID'I (II), 38U8HHM KpHBM "f'(x ,C) l'I3 CeM8~CTB8 (12) IIPH He'l:eT

HHX CTCI18HRX npeodp830P8HIDI (II) rrepeXOlJ;HT B APYrYD KPHPYiJ "f'(x ,c' ) 

Toro ~e ceMe~cTBa, npH'!e~ 
C =-C. 

TaKoe cBoftcTBO rrpeo6pasoBaHKH (II) nosno~eT YTBe~AaTb/4~ '!TO 

KPHPM (!2) RE~ReTCR pemeHHeM p83HOCTHHX ypaBHeHHft (2)-(4),eC~l'I 
IIOA C IIOHHM8Tb <lJYHI\IUlX) rrepeMeHHOH w , YUOM8TBOpJII01Izy-10 yc~OPRRM (8 ), 

CneUOB8T8~bHO, nOl(CTaB~ (12) P (!!), H8H~8M 

' . (x ,~(x 1 -C))=T(x,1'(x,C)) 1 

oTKYILa c ytieTOM CTPYKTYPH (2) rrpeodpasoramm T IIOJIY'IHM HHTepecYIO

mee H8C <lJyHKuaOH~bHOe ypaBHeHHe AnR HHB8pH8HTHOH KPHBOM (!2): 

-F{~(x,C),C):1'(F(x 1 1'(x,C)),-C), (14) 

4. PemeHHe illyHKgHOH~bHoro yparHeHHR 

0603H8~ '!epe3 P(x,y)H Q(x,y) COOTP8TCTB8HHO '!HC~l'ITC~b l'I 

sHaMeHaTe~b npeodpasopamm (2), T.e. 

2 2 
P(x,y)=x+2x -xy-2y , 

2 2 (15) 
Q(x,y)=1+3x+3y-2x -~xy-2y • 

TorAa tlJyHmJ;ROH~bHOe ypaBHeHHe (14) rrpHHl'!MaeT BHII: 
2" 

")' [ P(x,f'(x,C)) ] 
1 

= L..j· (-C) 
-P(:f(x,C) ,x) (16) 

Q ( f' (X 0 C) 0 X) i4~ 1 Q (X 0 1' (:x- 0 C)) • 
IlOK~eM, '!TO yp8BH8HH8 (!6) II03P0~8T Anff N > 2 Bllp83HTb ~N(C) 
qepesji(C) C i=1,2, ••• N-1.~R 3TOro, Y'!l'!TllBM, '!TO l'!3 COOTHO

meHH~ (15) c~e!tJeT 
p2i(x,f(x,C))=x2i+O(x2i+1) 

Q(x,-r(x,C))=Q(f(x,C),x) 

IIpHF81(8M ypaBH8HH8 (16) K paBCHCTBY 

( ( 2N-1 
P :f x,C,N),x)Q (x 11'(x,C,N)) + 

~ 2i ( ) ) 2N-2i 2N+2 +P.A.(·-C)P (x,f: x,C,N Q (x,1'(x,C,N))+O(x ) 
t.=i~1 

rae "' . 
f'(x,C,N) = t;Pi(C)x

2
\ 

8 

(17) 

0 

., 
J 

:l ,, 

~8B8R '!8CTI> p8BCHCTB8 (!7) rrpej:(CTaB~CT codoft IIO~HOM ITO rrepeMeH

HO~ x, K03~8HT!l J{OTOporo ~He~O 38Fil'ICRT OT .fi (-C) R IIO~HO

MH8JlbHO OT ~i (C) • Ilp:Hp8BHHB8R B ( 17) Y03<IxiJIDl;R8HT!l npH x 2N H xZN+ 1 

Y f!Y~IO R HCIIMI>3YR Pllp~.~HID'I (!5) ,H.JIR tPYHKua~ P l'I QnO~Y"H~' COOT

HOW8HID'I BRA8 

.f>N(C)+ PN(-C)= <fN(C), 

(6N-4)h(C)+4N J'N{-C)=lf'N(C), 
(18) 

Il KOTOpllX 
/11-1 

lfN(C)=<fN +'VA.(-C)lfN. ,o (-r1 ,1, 
lf'N(C) = lf"N +'"r,'(l,. (-C) 'fN . ' ,o ~1 Y1 ,1 

8 R8JIH'illH!l tf N,<- If 'f' Ill, i ( i=O 1 1, ... N-1)RB~JIIOTCR ITOJIHHOMaMR no 

~.j<c> (.j=1,2, ••• ,N-1). C~enoBaTe~I>HO,<!JYHKua:a 'fN(C) R'f'N(C) ecTp 

no~HOM!l no rrepeMeHHOH C, 

P8B8HCTB8 (!8) MOUO p8CCM8TpHB8Tb l<8K CHCTOMY ~RH8HHllX ~-

re6paH'!8CKRX ypaBH8HH~ H8 f>N(C) H ~N( -C) 
1 

OIIp81!;8.ID!T8~b KOTOpot!: 

A =4-2N 

OTJIRuen OT HY~ rrpl'I N~2, <JiyHI:uaH tf N R lf' N ll.Jlfi N=1, 2, KOTOpW~ ~er

l\0 Bll'!liiC~TCR BpJ'!HYIO, He 38BHCJ1T OT C H paBH!l 

lf
1 

(C)=-2, 4'
1 

(C)=-6, 

.p
2

(C)= 'J'
2

(C):O , 

0TCIOA8 38K~Kl'!88M 0 '!TO .f\ (C) =1, ~z (C) RBJIR•:TCR, !10-CJU18CTBf 1 rrpo

H3BO~bHOt!: H8'!eTHOii tPYHJ(IJ,l'l8H 1 I\OTOpYKJ F1 pa3~0JteHHH (!), nO~b3YRCb 
B03MOXHOCTbKl rrepeorrpej:(eH8HHH C 

c ~c = ~2 <c> 
Mil C C8MOrO H8'l:~8 113~ p8BHOH ~2 (C)=C,a OCTani>HH8 <PYHKuaH 

Jb i (C) Oil.H03H8'l:HO Blip~8KlTCR '!epes pj (C) ( j < i) H SIBJUIXlTCR nOJIHHO

M8MH no c. 
STOT B!lBOA IIOJIHO~I>Kl corJiacyeTCR C pesyJII>T8T8MH HCCJI811:0B8-

HHR Fl npyrOM IIOAXOj:(8/ H II03B0~8T npHMeHHTb COOTHOW8HHR (17)-

(!8) ~ TIOC~8UOB8T8~1>HOro Bll'!HCJieHHR ITOJIRHOMOil ~j(C). 
0i~H8K0 0 K8K yYE.e OTM8'I~OCI> BO BB8A8HliiH 0 06'beM 8H8JIHTH'!8CKRX 

BHiman;Ol\, H80ClXOl];HM!lX /J,JIJI Bll'!HC~8HHR j:>. ( C ),ClllCTpO B03p8CT88T C 

pocTOM i. C jlJ)yrot!: CTOpOH!l 1 ;.,IIJI HSMe'!ekm tlJYHKua~ lf'N(C) H'/'N(C) 

:as BHp~eHHR (17) H no~enYiJmero pemeHHR ypaBHeHRH (18) TpedYKJT

CR ~b no~HOMlii~bH!l8 onepaiJ;RH. Ilo3TOMY EC8 H80ClXOII:HMll8 BHKJI8A

KH MOryT Cl!lTb B!lnOJIH8Hll H8 SBM C IIOMOmi>D rrporpBMMHHX CHCT8M /J,JIJI 

9 



BHanKTxqecKHX B~C~eBBtf?~ B KBZ~ TBKYD CHCTeyY BCTpoeH ue~ 
PRA MSTeMSTH~eCKKX onepauHA H, B ~BCTHOCTH, nOAHHOMHan»HSR anre6-
pa. 

B HaCTORmel pa60Te HCn~»SOBSHS CHCTeMS SCHOONSCHip/8{ pea
JIH30BBHHBJI B OIDM Ha :3BM cnc-6500 H JU!JIJDl!IIMCR Oj.(Hol HS caMI:U 61i
cTpoAelcTBYJllllKX CHCTeM ll.IDl aHaJIHTxqeciGIX B~MeBBI. HaiiHCSHHaff 
Ha R3liKe SCHOONSCHIP nporpaMMa, B COOTBeTCTBHH CO CKa3aHH!iM Blillle, 
nosn~eT Bli~CRRT» pi<c), Ha~HBR c i=3 no sa~p1 <c>, ••• , 

~i-1 (C). 
Pesy~»TaT!i Bli~c~eHHR noJIHHOMOB ~i(C) BnnOT» no i=l2 conep

ZBTCR B Ta6~.I. TOT @aKT, ~TO B B!i6paHHOM HBMH My~ae <p
2

(C)=C) 

KOS~eHT!i nOJIHHOMOB j. (C) RBJl.IDJTCR PBUHOHaH»HiiMH ~MSMH, Bli
TeKaeT H3 cooTHomeHHI (IS), (I7)-(I8) H ~erxo noKasanaeTcR no HH

nJKUHH. C uan»D naT» npencTaBneHHe o6 o6~eMe n~anox sBMeTHM,~To 
B~c~eHHe A._2(c) Tpe6yeT 55 MHHYT c~eTHoro BpeMeHH Ha cno-6500, 
B TO BpeMR KaK npoMe~TO~e Blip&ZeHHR COU,epa&T no 52 000 C~ara
eMHX. 

5. 3altnll~TM»Hiie 3aMe~BHHR. 

HTaK, B pesy~»TaTe nocTpOeHHR ~HKUHOHaH»HOrO ypaBHeHHR (I4) 
H noMe~ero ero pemeHHR C nOMOmDD CHCTeM!i SCHOONSCHIP TI~e
Ha neT~HBR RH4oPM8UHH (Ta~.I) 0 CTPYRType KHBapHSHTHOI KpHBOI 
(I2)-(I3) ypaBHeHHI ~-~oy B OY.peCTHOCTH TO~KH x=y=o,TeM CBM!iM 
HaftneH ~OKan»Hiil BHI( "nepBOrO HHTer~" paSHOCTHHX YpaBHeHHI (2), 
KOTOpHI TI~y~aeTCH SBMeHOI B Blip&ZeHHHX (I2)-(I3) TIOCTOHHHOI C 
Ha TipDHSB~»HYD ~KUHJ) C ( w) CO CBOICTBSMH (8) • 

K c~eHHD, H3 ~OKaH»HHX Tpe60BBHHI (6) He ynaeTCH HSBne~D 
KBKHX-JIH60 non~TMDHI:U orpaBB~eHHI HB ~HRUHD C ( w). B C8MOM 
nane, YMOBHe (6.I) ~cHpyeT noBeneHHe si (w) npH nonxone K yn
pyroMY nopory (si =1}, T.e. B npenane x -o. Ho B aToM npe~e~e Jlll

nHPYJllllHI lJJleH paMo&eHHR (I) ir 38BHCHT OT ~HKIV4H C(w). AHano
~BR CHTY~ HMeeT MecTcl H B npenane w-ao, ll.IDl KOTOporo 
C~f6fYJIHpDBSHO BCHMTITOT~eCKOe Tpe60BSHHe (6.3). 

qTO KacaeTCR YMOBHR C~eCTBOBBHHR 60pHOBCKOro TIQXDCa (6.2), 
TO OHO I(OJDDIO ~CHpDBBT» SHa~eHHe ~UHH C(w) B TO~Ke w=O, a 
TIOTOMY, B CJIJCY (8) , H ll.IDl BCeX Ue.mlX 3HB~eHHI nepeMeHHOI w • Blillle 
yae OTMe~MOC», ~TO TIOMel{OBBTM»HiiMH HTe~ TIO ~p.tyJIBM (2) 
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l 

... 

j 
I 

1-

I 

2 

3 

4 

5 

6 

? 

8 

9 

Ta~ I. Koa<'{$mHeHTii cTeneHHoro PRna (I) lWI 
HHBap.HaHTHOI KpHBOI ypaBHeHHI ~-~oy. 

f'-'i(C) 

I 

c 
0 

-~2 

-nc2- ~3 

- ptc2 + 9[fp3 

-9c2 + ~ + 3sc4 

_ ~?c2+ 7f~c3 _ ~ + 4C5 

I?93C2 + I4~IQ9.C3 _ 20!37 c4 _ I~f60c5 

IO I- 3I~IO?c2 + 9~9c3 _ I0539I7c4 + 3079?33c5 _ 5?2c6 
80 240 ~ 

II Io6739sc2 _ 2I~72?c3 _ 7~as93c4 + 

+ 28~~4I9c5 + 98~6906 _ 4~c7 

I 2 I ?39?6939c2 + 874864I9?07?4720c3 + I969I9394I565?60c4 + 
- 2 bOZ/011553 ?45g/Il&/ 

+ 2I3~~?63c5 _ 5I99~~7c6 + 43~55c7 

II 



'i'O'!Ka, COO'l'B8'1'CTBYJl!Q8JI 60pHOBCKOM,Y DOJIIlCY, DpJI6JIDBB'l'CJI K Ha'l&ny 
KOOpARHaT IIJIOCJWC'l'll x,yBltOJil> OWIOI BS KPJIBHX ceMeiCTB8 (12)-(13) 

C HeKOTOpol ~eft C(w), 0l(H8KO, DOCKM:&J<Y o6JiaCT:& CXOltiiMOC'l'll 
p83JIOJt6HBJ! (13) S8BIICBT OT BBJUi ~ C(w) He HCHO, DOCJie KaKo-

1 

I'O KOJIB'leCTB8 HTe~ N MOJtHO BCDM:&SOB8T:& (13) JJ;JU1 H8X0Jtl(8HBJ! 
C(N) =C-I)""CCO) 

TaKBM o6pasoM,HS yCJIOBHH (6.2) MOJtHO onpezteJIHT:& C(O) JIBIIIl) 

IIpB HaJIII'lHB S8MKJIY'i'OI'O BHpalleHHH JJ;JU1 HHB8pJI8H'l'HOI KpJIBOI (12) ,Ko

'l'Opoe DOK8 He H8lll:SHO, ,na.n:&HelmSH ae JD$>JioUll.Ulll 0 npoHSBOJI:&HOI 

~ C(w) 'l'pe6yeT BHXOJra sa paMKJJ MOll:eJIH liy-Jioy. PasYMeeTCJI, 
3'1'0 OTHOCBTCH H K npoHSBQ.IIY (7),/XOTB: YCJIOBJie (6.1) H8KJI~aeT 
Ha Hero onpezteJieHHYe orpa&B'leHHH 4( 

KatJecTBeHHo ae ~sK'IeCKH BHTepec&oe pemeHHe ypaBHeHIII (2), 

Yll:OBJIBTBOpsmlllee JIOKM:&HI>IM Tpe60B8HHHM ( 6) 1 B OKpec'l'HOCTB 'i'O'lKH 

x=y=O BezteT CeM nozto6HO IJYHK'l'llpHOI KpJIBOI, BS06pallEiHHOI H8 pBC, I, 
OCI.UJ,IIJIH:pyH, B CHJIY (8) 1 Me&)zy" 1-(BYloVI KpJIBHMH HS Oll:HOnapaMeTpJI'leC
KOI'O ceMelcTBa (12). 

ABTop 6JiarouapeH B.A.MelllepsKOBY sa BHTepec K pa6oTe H pgn 

BaaHWX saMe'l8HHI, a TaKae E.H.IopoMCKONY sa nOJiesHHe o6cyaneHBH. 
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