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1 1 • BBEAEH~E 

:t	 ~~ 
" 

I,·' KôK ~3BeCTHO 111 , W~POK~~ Knacc ypaBHeH~~ 4y-noy 12/~ ~M no
J 1i.l\~ 

''1J1 
"J-I.	 1 Ao6H~X, OTn~4a~~~XCR OT nocneAH~X no cy~eCTBY TonbKO MaTp~4e~ 

" ..	 
,l .KpOCC~Hr-C~MMeTp~~, AonYCKaeT $opMyn~pOBKY ~X B B~Ae cneAy~~e~'-I, ,\ 

~\' (, , ~
 

~
 
.'j!,q C~CTeM~ Hen~He~H~X pa3HOCTH~X ypaBHeH~~ 11,3~ 

~,., ~1 
1	 .•~ 

~~ 

I,f IY' .. ~,	 \~:f..: \,~ '\'l~ \' '1.* ~ ,~, J~~ 
'" g:'~ f 

tl,:r ~fl' Sd- W) = ~AijSj(W).Si(W + 1) = 1/~ AijSj(w). /1/'."li:l~ ~. if"t~ 'Itt"'"··r J	 J
• fjj "i' .~!	 

;'/~ 

J'~ . ,. 
I • .~i !'"

,,1',1	 " \ 'I 3AeCb Si(W) - MaTp~YH~e 3neMeHT~ S-MaTp~4~ B COCTOAH~AX i,
(~ 1{4	 t ~ 'i'. ,

ii:"" ~lf.." A ij - aneaeuru MaTp~4bl KpOCC~Hr-C~MMeTp~~ n x n co CBo~cTBaM~ 
I' { .
 

I" II a
 A2 =E, L A ij = 1. PeweH~A C~CTeMbl /1/ AOnw.Hbl õsrr b MepoMop<tJHbIM~\t j~l;jI	 ,. H 
~ri,~ 

..,.	 \~~;" u j r+. r+. u uI. 
<-tl' 1. ~~ Ae~CTB~TeI1bHbIM~ lI'YHK4~f1M~ YH~~OPM~3YJO~e~ nepeaeuuoa W= -arcslDW," J"	 t"

"l(ll'	 } r;.ik;i J )" 

rAe W - 3Hepr~A n~OHa B na6opaTopHo~ C~CTeMe. " .:I' 
l" 

.~; 
-~'(\,~ i~ .~ l·~,,~,.o!) BB~AY OTCYTCTB~A o6~~x MeTOAOB peweH~A Hen~HeAH~x pa3HOCTH~X$'	 ,,' " U~t\í· &: \" 

Ii"..:\ ypaBHeH~~ C~CTeMa /1/ npeACTaBnAeT co6o~ np~BneKaTenbHY~, HO,l) 

1f i '\ i: i~ '>,t 
J 

~. 

BeCbMa TPYAHY~ Hen~He~HY~ 3aAa4Y, Ha peweH~e KOTOPO~ 6brn~ Ha'i"" li	 ..
~ " 

~ I	 ',"', I " ti' li" ' np asneau MHorOJ'eTH~e ~ccneAOBaH~A pana aBTopOB / CM. ccunxa , Ha
np~Mep, B/3.5,6].l yili, 

~ 

~~H 
't"	 ~ Oco6oe MeCTO B MeTOA~4eCKOM OTHoweH~~ np~HaAnem~T C~CTeMe 

/1/ c MaTp~4e~ A(l •.1) 

( 
~ )' 1 5

-1. "3 3"lo' fi" 

1 1 5A ( 1. 1) /2/3 2 6J"\' 
"J,.. 1 1 1'I, 

,\,.,; 3 2 6 

AJlA KOtOPO~ B /41 6b/n~ Ha~p,eHbl nOM~MO ~3BeCTHbIX pauee 111 pel1J~H~~" 
ABnA~~~XCA pa4~OHanbHbIM~ <tJYHK4~AM~ w, TaK>«e peureuna , xoropue

À w ABnAIOTCA pa4~OHanbHblMJ.1 lt>YHK4~AM~ e , rne À - const . B npenu
AY~e~ pa60Te 161 6~n~ Ha~AeHb/ npeo6pa30BaH~H, np~BOAA~~e ypaBHe

F., 
H~A /1/ c MaTpH4e~ /2/ K BeCbMa npOCTOMY B~AY, 4TO no3Bon~no 

Ha~T~ HOBb/e 4aCTHble peweH~A B B~Ae pAAa no nepeMeHHo~ z = e À w , 

K03$$~4~eHT~ «oronoro 3aAa~TCfI peKyppeHTHblM COOTHoweH~eM. 3TOT 
PAA CXOA~TCA B HeKoTopo~ OKpeCTHOCT~ Ha4ana KOOPA~HaT B nnOCKO

i".'/' 

I, " 
,I	 CT~ Z . B HacToA~e~ pa60Te YCTaHOBneHO, 4TO B nnOCKOCT~ Z HOBoe 

I. J I '	 r I,:,	 peweHHe ABnfleTCA MepoMopet>HO~ $YHK4~e~ c T04KO~ cry~eH~f1 nonlOCOB 
Ha 6ecKoHe4HocT~, ~ n0I1Y4eHO AJl~ Hero pa3no>«eH~e Ha npocTe~w~e 

APo6~. 3TIIl noruoc a pacnonoxeua np~ 3Ha4eH~AX Z = - IZ i I À k , rAeL '. - " H""" 'I
ft il '" '\t ~'r:, ,.,
 

l'ltl ~' .," -r' lU
 & . -I ~~ ' 
tr., T	 k''t ,1 "( \ ~~ f~' ~ l'1i _, etfbt~b l~ (, .< I. ~,.o\ ~ 11\..nrryr 1,./\ © 'Q6~eAHHeHHbIH HHCTHTYT ~A~pHbIX: I;Icq~~.#d'~aH~~ tiY~Jlaí L9~6. ~.J!~~~Ã W:' ~~~~saHII 

3t r't ,ft:~~1t: ri: \b. 

t t:.Ut:'~ I li. : l t::.HA \ 



k ;::: 1,2, ... , 0Cl, a zi(i :::;: 1,2, •.. , co) eCTb I<OpHH TpaHc4e HAeHTHo

ro ypaBHeHHFI vez) + 1 = o. B npl-1nO>KeHI-1H AaH aJlrOpl-1TM BbI4l-1CIleHI-1F1 

HaHAeHHblX pewé~ioo1H AnFl np0l-13BOIlbHblX 3Ha4eHHH z /BHe 05naCTI-1 cxo

AI-1MOCTI-1 PRAOB/. 05cymAa~TcFI CBOHCTBa HOBblX peweHHH H HX rpa~l-1

4ecKoe npeACTaBneHl-1e. 

2. CTPYKTYPA nOn~COB HOBOrO PEillEHH~ 

BBeAeM /7/ BMeCTO 1-1 CKOMblX <PYHK\.tHH Si (w) $YHK\.t1-11-1 onpeneneuuoã 
4eTHOCTI-1 no w x(w), y(w) l-1 t(w) cornacao 

Si (w) = (ç i + 7]i y(w) + Il i x(w» / t(w) , 
/3/

x(-w) = - x(w), y(-w) = y(w), t(-w) = t(w), 

rne ç, 7], Il - coõcr aeaaue aexropa MaTpl-1\.tbl A( 2), 

15 5 3 
A(ç,7])=(ç,7]), AIl =--Il, ç=(l,l,1), 7]=·(-'--,-),Il=-(-4,-2,2). 

4 4 4 /4/ 
CI-1CTeMa ypaBHeHI-1H /l/pacnaAaeTcFI Ha CI-1CTeMY HeIlI-1HeHHblX pa3HOCT

HblX ypaBHeHI-1H AIIFI x(w) 1-1 y(w) 1-1 ypaBHeHl-1e AnR t(w) 

,5_ y 2
x ' = FI (x, y) / D (x , y) , FI (x , y) = x + 3x 2 + : x y 

4 ' 
5 2

y';::: F2 (x, y) / D (x , y) , F2 (x , y) ;::: - y + 2x 2 + 2xy - 4"Y , 
13 1 2 1 5 2

D (x, y) ;::: 1 + 4x + T Y + 2'x - 2'"xy - TY ,j 1 I / 

x' = x(M'+1), y';::: y(w +1), x(-w) ;:::--x(w), y(-w) ;::: y(w), 

t'·t;::: (1- :y + 2x)(1 - :y'- 2x'), t';::: tr w + 1), t(-w) =:: t(w), 

KOTopoe BBI-1AY 3aBI-1CI-1MOCTI-1 ero OT x(w) 1-1 y(w) \.teIlec~o5pa3Ho pac

CMaTpl-1BaTb npl-1 HaHAeHHblx nOIlHOCTb~ <PYHK\.tI-1F1X x(w) 1-1 y(w) • 
Cn~AYFI /6/ , caenaex 3aMeHY I-1CKOMblX <PYHK\.tI-1H x(w) ioo1 y (w) Ha 

u (w) 1-1 u 2 ( w ) /CM. puc . 1/:
1

1 x2_1 x( y - 4)
---(--v + u) , uurl= 
2('\ + 1) 2,\ T4x 2 ' 

/5/
1 ,\ 2 - 1 . y(y - 4)

(__v - u), v
U2= 
y 2 _ 4x2 '
 2('\ + 1) 2,\ 

rne ,\: 3 +y5 ecr s xopens ypaBHeHI-1F1 ,\ 2_ 3,\ +1 =0. \t1HBapl-1aHTHbJe 
2 

OTHOCI-1TeIlbHO npeo6pa30BaHI-1H /1 1
/ Kpl-1Bble y - x 

2 
= O 1-1 Y - 4 ;::: 0, npu-: 

BeAeHHble Ha puc • 1, COOTBeTCTSYIOT 4aCTHblM peWeHI-1F1M 1-13 /1/ 1-1 /4/ , 

2 

/ 

/ 
/ 

/ 
/ 

/11/ 
"1 .2 .3 

,~ -
d·.fix 

-, 

~" 
~ "
x -, 

\ " \ -, 
\ "

\ 

\ \ 

\\
4X2 - - -A \ 

\ 

y 

x=-2.J5" 

-d'.f~ "" 
I "
I "
I "-,,
I <, 

I "~ 
-7, -6, -S~3, -=2, -1 

-, 
-, 

-, 

~HC. 1. HHBapHaHTH~e 

KpHBbIe y - x 2=-0, 

"" -, /
/ " y - 4 =0, y2 - 4x 2 = O, 

-, 
-, /

/ IllTpHxoBaH KpHBaH 
-, 

-, / 
/ HOBoe pememre /d o,fix,

-, 
/

/ ±d 1, fi x - uerrogBIDr<
y=L./ 

asre TOQKH /1' / t." 
/~d,.fix 

I
 

I
 
I
 
I
 
I
 

: 
,L.: ,S' ,6 .7 
x=2.[5 X a Kpl-1BaR y2_ 4x 2 = O 

pacnaAaeTCR Ha napy 

npFlMblX, «orooue nOA 
AeHCTBl-1eM /1' / OTO

6pamalOTcR APyr B APY

" 
"-, ra. CIIeAYIO~l-1e 1-13 

-, /1/-/4/ ypaBHeHI-1F1
" AIlF1 u l(w) 1-1 u 2( w)-,

" -, I-1Me~T Tenepb BeCbMa 

\ " npOCTOC1 BI-1A: 

,\-lU /6/u ( w +1) = AUl-uiAul-u2) 2 
-u 1(Au 1-u2 ) • 

1 u 2 (w + 1);::: ~- ,\ul- u21 + ÀU 1 - u 2 

6napOAapFl 3TOMY s/61 6b1I1I-1 nOIlY4eHbI ABa HOBblX 4aCTHblX pewe~I-1F1, 
1-13 KOTOpblX 'Hl'lme BBI-1AY I-1X nOAo51-1R Mbl paCCMOTpl'lM nepBoe. OHO 

~MeeT BI-1A 

k-l a k
 
UI (w) ~ (-1 ) k z (w ) ,
 

k == 1 vÀ k + 1 

/7/
k- 1 .
 

k-l ,\(,\ -1)a k k
 
u2 (w) ;::: ~ (-1) - Z (w ) ,
 

k= 1 (k+l -k+l
 
,\ - 1) '11'\ 

rne z(w):: exp(ln'\' w) , a 4HCIla ak onpenenmor cs -repea aI pe-

KyppeHTHblM COOTHOWeHl-1eM /B /6/ 101 Hl.1)1{e MbI Bbl5paIll-1 aI 1 /:::I 

k  ama ,\m-l
(,\ _ 1) (,\ 2 - 1 )(,\k - 1) k_ m 

a k ~ /8/
(,\k-l _ 1) m = 1 (,\k-m+ 1 _ 1)(,\ m+ 1 -O 

HanOMHI-1M /6/ , 4TO BTopoe peWeHl-1e I1erKO nony4aeTcR 1-13 /7/ B pe

3ynbTaTe 3aMeH~: 

3 



II I II I 
U1 = U 2 (Z2)' U 2 Ul (Z2)' Z(W) -+ Z2(W) := exp(-(lnÀ) .W)o 

Pa3nomeHH~ /7/ CXOA~TCfl 161 B 06naCTH I ~ 1 < v~o CAenaeM paAH 
YA06cTBa 3aMeHY: 

/9/= ÀU 1 - U2' v2- = À U 2 - U 1 ov1 

TorAa ypaBHeHH~ /6/ An~ peweHH~ /7/ npHMYT BHA 

3v + v 1(z) 2(z) v2(z)v 1(z) 
V 1 (À z) v2 (À z) - v /10/1(z)0

1 + v 1(z) 

3aAaHa, KaK 3TO cneAyeT<!>YHK4H~ V1,(z ) ~HYTPH 06naCTH 1 z I <.jT 
H3 /7/-/9/, P~AOM 

--k- 1 2 
k-l VÀ (À 1) k 

V1(Z) ~ (-1) akz /11/ 
k = 1 (À k + 1 , _ 1) 

nOCKO.nbKY ace a k > O H, KaK noxaauaaer pacver Ha 3BM, a k+ 1 < a k 

H lim ak = q, rAe q::::: 1,028511, 3TO 03Ha4aeT, 4TO v1(z) npH 
k .... oo ak+ 1 

0~pH4aTenbH~X z CTporo OTpH~aTenbHa, MOHOTOHHO y6~Ba~ OT Hyn~ 
, q 

npH z=-O AO-oo npH z = ZlÀ, rAe zl=---- :::::-0,635655.. vr 
CornaCHO /10/ 3TO 03Ha4aeT, 4TO zl flBn~eTCH npOCT~M KopHeM 

ypaBHeHHfl v 1(z) + 1 = O, a z lÀ - npocrua noruocoa v 1(z).- AHanH3H
py~ /10/, MomHO YCTaHoBHTb, 4TO· ripa z=-z lÀ2k-l , k = 1,2, ... , 
vl(z) 6YAeT HMeTb npocrue nornoc a . nOCKonbKY v 1(z) B HHTepBane 
(zl À2k+ 1 , zl À2k- 1 ) MeH~eTC~ OT - AO + 00 , TO 3TO 03Ha4aeT,00 

4TO HMeeTC~ 6eCKOHe4HaR cepH~ KopHe~ zi ypaBHeHHH 

v 1 (z i) + 1 = O i = 1, 2, oooo /12/ 

B COOTBeTCTBHH c /10/ KamA~~ KopeHb Zi nopomAaeT 6ecKoHe4HY~ 
cepuo nornocoa <PYHI<4HH v l(z) npa z = zi À 2k·- 1 , k = 1,2, .. o, i = 

(= 1,2, ... , H v (z) npa z = ZiÀ2k • ~3 /10/ cneayer , 4TO
2 
z /13/= - Vl~-À)'v2(z) 

a v1..(z ) ynoane r aopaer ypaBHeHHIO 

2Z) 3) v 1 C\z) 00 /14/+ +V
1(À,2 Z) v 1(z) (v 1(À v 1(z) 

6YAeM HCKaTb peweHHe /14/ B BHAe 

4 

/15/Vi (z ) =. ~ I. vl,k,i cP k, i (z ), 
1 = 1 k=-l 

rAe 

1 1 
cPk,i (z) = +

2k-l 2k-l
 
Z - zi À zi À
 

eCTb npocTe~wHe AP06Ho nOAcTaBn~~ pa3nomeHHe /15/ B /14/, nony
4HM ypaBHeHH~ Ha K03<P<PH4HeHTbl vl,k, i /i = 1,2, ... , k = 1,2,. '0'/: 

2k 
v 1 ( z i À )-1

2 . 
--~----- , /16/

V 1, k + l , i À v!, k, 1 2k 
v 1 (z i À )+1 

2k 2k- 2 O , /17/v1(ZiÀ ) - À ) - 3v 1(zi 

V 1 ( Z i ) = - 1. /18/ 

PewaR peKyppeHTHoe COOTHoweHHe /17/ c Y4eTOM /18/, nonY4HM 

2k k = 0.1,2'0'" i::: 1,2 ••••• /19/
V 1 ( Z i À ) = 3k - 1, 

nOACTaBn~~ /19/ B /16/, HaxOAHM K03<P<PH4HeHT~ v1.k, i
 
. 2
 

r (k - -)

2!k- 1) 3 

/20/v 1, k , i À v t. 1. i 
r~~)r(k )-0 

nOACTaBnHH /20/ B /15/ H BBOA~ 0603Ha4eHH~ 
2 

00v 1, 1.. i 'y r (k - "3 ) 1
b = , y = :?:, -- ::::: 0,63976, 

i Àz i k =, 1 r (2.) r ( k ). À2k- 1 - 1
 
3
 

nonY4HM An~ '! 1 (z ) : 
2

r(k- -) ?z 
v 1 (z ) = ~ ~ 

bi 3 ----- /21/ 
z _ z _À 2k- 1i=lk=l Y r(1-)r(k) 1 

3 

Bblpama~ Bbl4eTbl B nornccax v 1(z) npa z = Zi,À / k = 1/, C OAHO~ CTO
Z· 

pOHbl, -iepea 3Ha4eHH~ ,v1(-t-) H ví(Zi) , a c APy-roi1 - -repea K03<P-, 

<pH4HeHT~ b i H3 /21/, nonY4H~ 

5 



Z· 
3 + 2v1(-t-) 

b i - --------. /22/
Ví(Zi)Zi 

A~$~epeH4~PY~ /10/, nonY4~M eB~3b npoK3BOAHO~ vi(Àz)eo 3Ha4eH~~
I (' Z '( z)M~ V1 z) , V1-( Z) , V1( -À) ~ V1 T : 

V~( ~) [V~ (Z) - 1] + ÀVi (z) [S + 2 V1(-~ ) ] 
'(\) 1 À	 À 

V 1 I\Z = - • /23/
À

2 (1+ v (z) ] 2 
1 

np~ ManblX 3Ha4eH~~X Z ~3 oõnacra eXOA~MoeT~ Iz I '.< iA" q V1(Z) ~ 

Vi(Z) MO*HO B~4~en~Tb e HY*HOR T04HoeTb~ e nOMO~b~ p~Aa /11/, 
y4~T~Ba~ eooTBeTeTBy~~ee Kon~4eeTBO 4neHOB. 

BbI4i-1en~B e nOMO~b~ pana /11 / 3Ha4eH~R- V1(z) ~ v'l (z ) B ABYX
 
TOYKax Z ~ Z/À ~ ~enonb3Y~ ~Tepa4~~ /10/ ~ /23/ HymHoe 4~eno
 
pa3, M~ Mo*e~ I onpeAen~Tb nYTeM no~eKa KOpH~ zi ~ K03~$~4~eH


T~ b i eornaeHO /22/ (eM. np~no*eH~e).
 

Pae4eT Ha 3BM AaeT An~ nepB~X 4 3Ha4eH~~ Zi ~ b i eneAy~~~e 
np~6n~*eHHble 3Ha4~H~~: Z 1."" -0,635655, Z2:::01 -9,4125, Z3 ... 

"" "'21,326, z4 "" -53,622, bl "" 0,98123, b 2"" 0,34288, b 3",,0,0832,
b4 "" 0,0212. Ocr ansuue KOpH~ p acnonoxeuu np~ õorisurax or pau aren s 
H~X 3Ha4eH~Bx Z ~ ~Me~T T04Ky ery~eH~~ Ha 6eeKoHe4HoeT~. np~ 

nonO*~TenbH~X 3Ha4eH~~X Z v1(z) nonomMTenbHa. B np~nomeH~H o6eym
naor ca eBoReTBa MHor03Ha4HoR ~YHK4~~ v2(z) = f(vl(z)) /eM.p~e.2, 
rne np~BeAeHbI HeeKonbKO nenaux aer aea ,4)0 < Z < + 00//, oõcyxnaor> 
ca caoãcr aa ~ B~A Kp~BOR B nnoeKOCTH x, y Lc«, r a-oee pnc , 1/. 

OKoH4aTenbHo An~ u 1(z ) ~ U 2(Z) B eOOTBeTeTB~~ e /9/, /13/ H 
/21 / ~M'eeM 

1	 Z 1 Z 
u 1 (z) = --r Xv l(z) - v1(- )l , u2(z) = --[-Àvl (-) + Vl(z)l, 
. À2 _ 1 À. À2 - 1 À . 

TaK 4TO U 1 (z) ~ U 2(Z) HMe~T noruoc a npa Z = - IZi I Àk , i = 1,2, ... , 
k = 1,2, .... 

Ilocxorts xy Z = exp(ln À· w) , TO B nnOeKQeTH W 3T~M nonoca» eo
OTBeTeTBYIOT nonlOea npH 

( 

In I Zi I i 17 (2m - 1)
 
W = k + ± ------ m = 1,2, •••.
 

In à ln'À
 

ABTOP rny50KO 6naro,qapeH aKaAeM~KY H.H.6oron~6osy 3a nOAAep*KY. 
ASTOPY TaKme np~RTHo ho6naroAapHTb H.~.rpaeBa, B.r.KaA~weBeKoro, 

~.M.Kp~4eBepa, E.n.m~AKoBa ~ 5.H.XopoMcKoro sa none3Hble o6eY*Ae
H~R. 

00 00 

v (z) I, I. v1 k i ~ k i (z ),	 115/
1 i = 1 k= 1 " , 

rAe 

1 1 
<Pk,i (z ) 

z - Z i À 2k':1 + Z i À 2k- 1 

eCTb npoeTe~WHe APo6~. nOAeTaBn~~ pa3nomeH~e /15/ B /14/, nony
4HM ypaBHeHH~ Ha K03<p<p~4HeHTbl V1, k , i li = 1,2, ... , k = 1,2, ... ,I: 

2k 
v 1 ( z i À )-1

2 ,	 . , /16/V 1, k+ l , i À V 1, k,l 2k v 1 (z i À )+1 

V 1 (z i À2k) v ( Zi À
2k- 2

) - 3 o ,	 /17/
1 

V 1 ( Zi ) = - 1.	 /18/ 

Pewa~ peKyppeHTHoe eOOTHoweH~e /17/ e y4eToM /18/, nony4~M 

v1(ziÀ
2k

) = 3k - 1, k = 0,1,2, •.•• , i = 1,2, •••• /19/ 

nOAeTaBn~~ /19/ B /16/, HaxOAHM	 ~03$<p~4~eH!~ V1, k , i 
2 r (k - -)

2(k- 1) 3 
/20/V 1, k , i À V 1. 1, i 

r(~) r(;)-· 

nOAeTaBn~~ /20/ B /15/ ~ BBO,Q~ 0603Ha4eH~~ 

2 
r (k - -)

V 1,1, i ,y	 1) 3 0,63976,
À 2k- 1 _ 1

b i --'-~~., Y = ,,-,
ÀZ i k = 1 r(~) r ( k )
 

3
 

nony4~M An~ '1 1 (z ) : 
2r u ; -)	 ;; 

00	 Z 
v 1 ( Z) = I. 2 

bi 3 ------	 /21/
i=lk=l Y 1 Z - z. À 2k- 1r(--)r(k) 1 

3 

Bupaxa» Bbl4eTbl B noruocax V1(z) np~ Z = Zi À / k = 1/, e o,QHoR eTO

Z·
 

pouu , 4epe3 3Ha4eH~~ ,v 1(-t-) ~ Ví (z i') , a e APyroR - -repea K03<P

<p~4~eHT~ b i ~3 /21/, nonY4~M 

6 
5 



- - - - - - - - --

- - - - -

z· 
3 + 2v1(-t-) 

b i - -----._--- . /22/ 
ví{zi )zi 

A~~~epeH~~PYR /10/" nony4~M CBR3b npo~3BoAHO~ vi('\z)co 3Ha4eH~R

IM~ ~1 (z ) , v~-(z) , v ~) ~ Vi'(+) :1( 

v~ (~) [v~(Z) - 1] + '\v~ (z)[3 + 2v1(-~)] 
'(\) 1 ,\ ,\ 

v 1 I\Z = - • /23/ 
,\2 [1+ V

1(Z)]2 

np~ ManblX 3Ha4eH~RX Z ~3 oõnacru vcxonaaocr« \ZI '.< vT q v 1(z ) H
 

vi(z) MomHO B~4~cn~Tb C HymHo~ T04HOCTb~ C nOMO~b~ pRAa /11/,
 
y4~T~BaR COOTBeTcTBy~~ee Kon~4eCTBO 4neHOB. 

BbI4f.1Cn~B C nO"'O~b~ pRAa /11 / 3Ha4eH~R v 1(Z) ~ V'1-(Z) B ABYX
 
T04Kax Z ~ Z/'\ ~ I1CnOnb3YfI I-1Tepa~~~ /10/ ~ /23/ HymHoe 4~cno
 

pa3,· M~ MomeMI onpeAen~Tb nYTeM nO~CKa KOpH~ zi ~ K03~~~~~eH-

T~ b i cornaCHO /22/ (CM. np~nomeH~e). 

Pac4eT Ha 3BM AaeT AnR nepB~X 4 3Ha4eH~~ Zi ~ b i cneAy~~~e
 

np~6J1~meHHble 3Ha4eH~R: Z 1::::: -0,635655, Z 2 "" -9,4125, Z 3 ""
 
"" -21,326, z4 "" -53,622, b 1 "" 0,98123, bi"" 0,34288, b3",,0,0832,
 
b 4 "" 0,0212. Ocr ansuue KOpH~' p acnonoxeuu np~ õonsurax orpauaren a

H~X 3Ha4eH~RX Z ~ ~Me~T T04~y cry~eH~f1 Ha 6ecKoHe4HocT~. np~
 

nonoxa r en suux 3Ha4eH~RX Z v 1(z ) nono}l(~TenbHa.B np~nO>KeH~~ oõcyx
Aa~TCR CBo~CTBa MHoro3Ha4HO~ epYHK~~~ V2(Z) =' C(v1(Z)) /CM.p~c.2, 
rrie np~BeAeHbI HeCKonbKo nepsux BeTE3eC1 J.60 < Z < + 00//, oõcyxnaor> 
CR cBoC1cTBa ~ B~A Kp~BO~ B nnOCKOCT~ x , Y /CM. r a-ose puc . 1/. 

. OKOH4aTellbHO Anfl u1(z) ~ B cooTBeTcTBH~ C /9/, /13/ ~u 2(z)
 
/21/ ~MeeM
 

1, Z 1 Z
 
u 1 (z ) = -2--['\ V 1(z) - V1(-)l , u 2(z ) = --[ - ,\V1(-) + V 1(z )] ,
 
. ,\ -1 ,\ ,\2_1'\ 

TaK 4TO u1(z) ~ ~Me~T nonoca np~ z=-IZi\'À.k, i = 1,2, •.• ,u 2(z)

k = 1,2,... •
 

nOCKOnbKY Z = exp(ln'\· w) , TO ~ nnoCKOCT~ w 3T~M nonoca» co
oTBeTCTBY~T non~ca np~, 

i 17 (2m - 1)w ~_~nlzil ± -----, m == 1, 2, ••• . 
In À- In ,\ 

ABTOP r~y60KO 6naroAapeH aKaAeM~KY H.H.6oron~6oBY 3a nOAAep>KKY.
 
ABTOPY TaK}I(e np~RTHO no6naroAap~Tb H.H.rpaeBa, B.r.KaAblwescKoro,
 

H.M.Kp~4eBepa, E.n.mI1AKO~a l1 6.H.XopoMcKoro 3a none3Hble o6cymAe

H~R. 
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1
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d 

PHC. 2. I'p adnrx q,YHK1J;HH V2 = C(V 1) • OTpa)KeHhI nepaue BeTBH 
(z > Z3'\). YcnoBH~e 0603HaQeHHH: a,b,c,d,e,f, g - BeTBH 
KpHBOH, ------ - aCHMnTOThI BeTBeH ,v2=-3k.+4, v1= 3k - 1, 
k = 1, 2 " • •• 00, -. - . -, - npHMbIe V1 = ~ 1 • 

nPHIlO)l(EHHE 

V 
0603Ha4~M 4epe3 V = ( v1) ABYMepH~~ BeKTop. TorAa npeo6pa30Ba

2 . 
H~e /10/ npeACTaB~M B C~MBon~4eCKOM B~Ae: 

v('\z) = Tv(z). In. 1/ 

AnR k CTeneH~ npeo6pa30BaH~R /n.1/ f.1MeeM 
I 
1 v(,\

k 
z) = T 

k
vez). /n.2/

I~ z
Torna AJlR noõoro z MbI MomeM YKa3aTb r axoe k ~ zk = --, 4TO 

_ ,\k
 

I;J Izk I .::;; (v'\ , r ne e < 1 (Mbl nonaraea e = 1/4). TorAa, Y4l1TbISaR
 
B pa3IlomeH~~ /llj nepBble N 4IleHOB /M~ orpaH~4~BaeMCR N = 20/,
 

zk
 
Mbl no.nY4~M 3Ha4eH~f1 v1(zk') HV2(zk) =.-v1(T) C a6coIJIOTHO~ no

7 



rpeWHOCTblO I ~V1 (z-k)1 :~( 'r)2~ npHMeHAR K Bbl4I11CI1eHHbIM 3Ha4eHIo1RM 

Vi (Z k) li = 1,21, nnéoõpaaoaaaue In.21, Mbl n0I1Y4I11M c BbICOKO~ 

cT,eneHblO T04HOCTH SHa4eHIIIR v1 (z) H v2 (z) • 3TO n03B0I1ReT nOI1Y

4HTb sec sxa T04Hoe npeacraeneaae o BIIIAe KPHBO~ V2 = f(v 1), napa

MeTpH4eCKH saAaHHO~ paSI10meHllleM 1111 11I COOTHoweHllleM 113/. Ha 

pac , 2 nplllBeAeHbl HeCKOI1bKO BeTBel1 MHor03Ha4Ho~ $YH K14HIII V 2 = f(v 1 ), 

KOTopble cOOTseTCTBYIOT 3Ha4eHIIIRM napaMeTpa Z 11I3 06I1aCTH (Z3A <Z~ 

<+ 00). OCTaHOBIIIMCR Ha CBOHCTsax 3TO~ KPHBO~ npH z > O. PaCCMOT

pHM $~HK141111O 

1
ifJ (z) :: V1 (z) + v 2(Z) - "2' In.31 

Torna ep(z), v1 (z ) nOA4HHflIOTCR ypasHeHHRM 

. 1 - v1 (z ) 1
 
ep (A z) = ep(z) ----, V 1 (Xz) =: ep(>,.z) + v 1(z ) + - •
 In.41

1 + V1 (z ) 2 

OTclOAa CI1eAyeT (ep(O) =:._-!- , TaK KaK v 1(0 ) v (0 ) o)22 

1 ou 1 - v1 (~k ) _ _ 'IJ Aep(z) In.51 
2 k = 1 z

1 + v1 (-.)
kA

5,4874 
Pac4eT Ha 3BM AaeT, 4TO nplll z:: z * A 1.Tor,qa 11I3 

o 
= --- v 1(z*)o 

= 

In.5/, In.41 H MOHOTOHHOCTIo1 V 1 (z) npH z > o CI1eAyeT, 4TO 

ep (A
mz;) =: O, v 1(Àm z ~) = 1 + ~m, m ~ 1. In.61 

H3 In.51 HMeeM 

m-1 V1 ( ZAk) 1 
ep (ZAm) =: (-1) m II In.ll 

k=O v1 ( z A 
k 

) + 1 

TaK KaK npu z > z~, TO AI1R Z ~ (z~, z~A)v 1(z) > 1
 

m)

;gnep(ZA = (-l)msgnep(z). In.SI 

TaK KaK C1JYHK4HfI ep(z)O< z.< z6A OTpI.14aTeI1bHa, TO COrI1aCHO In.81 
npa z > z ~ A OHa 5YAeT OC4HI1I1l-1 pOS er b , AMnI1l-1 TYAa 3THX OC4l-1I1J1f1

x -1 y -1 
4l-1~ 6YAeT CTpeMIHbCR K HYI1IO •. Ae~CTSl-1Tel1bHO, TaK KaK -~>--,x+1 y j- I
 
eCI1l-1 ~x > y(x, y > O) , TO
 

v 
k

) - 1 < _v1 (z; Ak + 1) - 1 k + 11(z,\ 
Z Ç;(z~,z~'\). 

k Ak 1 k + 5 v
1
(z'\ ) + 1 v 1(z*o + ) + 1 In.91 
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PHC. 2. fpaiPHK iPYHK~HIi v 2 = r(v ) .OTpa)l(eHbl nepaue BeTBH1 
(z> z3 A ) . YCJIOBHble 0603HaQeHlHI: a,b,c,d,e,C,g - BeTBIi 

KPHBOH, ------ - aCliMIITOTbI BeTBeH v2=-3k+4,vl=3k -1, 
k =: 1,2 J • •• 00, _. - . -' - TIpHMbIe v1 =: + I • 

nPHIlO}l{EHHE 

I v
 
0603Ha4l-1M 4epes v = ( v1) ,qsYMepHbll1. seKTOp. Tor,qa npe05pa30Ba
I 

I 
2 

Hl-1e 1101 npeACTaSl-1M B Cl-1MB0I1H4eCKOM Bl-1Ae: 

v(Az) =: Tv(z). 
r In. li 

AnR k CTeneHH npeo6pa30BaHl-1R In.li l-1MeeM,I
\,. v(,\

k 
z) =: T 

k
vez). 

In.21

~] zTorna AIlR noõoro Z MbJ MomeM yxaaar s r akoe k : l-1 Zk =: --, 4TO 
- Ak 

Izkl ~fJ'\ , rne f < 1 (Mbl nonaraea f, == 1/4). To r qa , Y4HTblBaR

l' B paShO>KeHl-1H /111 nepBbJe N 4neHOB IMbI OrpaHl-14HBaeMCR N =: 20/, 
Z 

Mbl no,nY4l-1~1 3Ha4eHHR v1(zk) HV 2 ( z k ) = -v1 (..:-~) c a6corvoTHoH no-
A ., 



Ir p 
~ ~ 
t 

,;h

rpeWHOCT blO I ~ V 1 (Z k ):1 .,$( '~ ) 21. nplI\MeHRR 1< Bbl4I.1CJleHHbl~-1 3Ha4eHI.1Rt-i TorAa 11I3 In.71 "" In.91 CJleAyeT.~ 

Vi (Zk) li = 1,21, npeoõpaaoaaane In'.2/, Mbl nOJlY4111M c BbICOKO~ 
CTeneHblO T04HOCTIII 3Ha4eHI.1R v1 (z) 11I v2 (z ) . 3TO n03BOJlfleT nOJlY

4111Tb seCbMa T04Hoe npenc'r aeneaae o BHAe KPIIIBOlli V 2 = !(v 1)' napa

MeTpH4~CKIII 3aAaHHO~ pa3JlOmeHllleM /111 11I CooTHoweH~eM 113/. Ha 

pHC. 2 npHBeAeHbl HeCKOJlbKO BeTBe~ MHor03Ha4Hot1 <PYHK'-'HIII V 2 = f(v1), 
KOTop~e COOTBeTCTSYIOT 3Ha4eHHRM napaMeTpa z 1.13 06JlaCTH (Z3À <z.< 

<+.~). OCTaHOBIIIMCR Ha caot1cTBax 3Tot1 KPIIIBO~ nplll Z > O. P~CCMOT

pi.-tM <P~HKl\1.11O 

1 
ep (z) V 1 (z) + 'V 2(Z) - 2. In.31=.' 

Torna ep(z), V 1 (z) nOA4111HRIOTCR ypaBHeHlllflM 

1 - V1 (z) 1 
ep(Az) ep(z)----, = ep(Ã.z) + + -. In.41v 1(Àz) v 1(z)

1 + v
1

(z ) 2 

OTCIOAa cneayer (ep(O) ='-"21 ' TaK .KaK v 1(O) = v 2 (O) = O) 

1 - v1 ( 1k ) In.SIep (z) -1. 'TI z)
 
2 k == 1 1 + V 1 (k'
 

À
 
5,4874


Pacver Ha 38M nae r , 4TO nplll z= z6 = --À- 1/1(z;)=l.TorAa H-3
 

In. 51, In. 41 11I MOHOTOHHOCTIII V 1 (z) npu z > O cnenyer , 4TO 

ep (Àmz~) = O, V 1 (Àm z ~) = 1 + ~m, m d. 1. In.61 

~3 In.51 IIIMeeM 

m-1 V 1 ( Z À k ) - 1 
ep(ZÀm

) (_I)m fi ep (z). In.71 
k

k=O v1 ( z À ) + 1 

TaK KaK > 1 nptll z > z~' TO ,qJlR Z G- (z~ t Z~À)v 1(z) .
 

ep(ZÀm ) m- 1 k + 1 4! 
~ fi In.l01 

ep(z) k=O k + 5 (m + 1)( m + 2)(m + 3)( m + 4) 

TaKIIIM o6pa30M, aMnJlIIITYAa OC'-'IIInJlfl'-'III111 npH m ~ 00 6~CTPO CTpeMIIITCfI 

K HYJlIO. nYCTb zt li = 1, ... , 00 I - KOpHH IOTpIII,-,aTeJlbHble! ~paB

HeHlllfI v 1 (z ) - 1 = o. npIII Z > O SBIIIAY MOHOTOHHOCTIII 'v1(z) ecr s TOJlb

KO OAIIIH xopeu s z~. Tor'na npa Z =: zt À ID Im = 1,2, ... , 00 I COrJlaCHO 

In.41 fjJ(zt À~) = O , 

ffi
) = 1 + .-!-..m.·v 1(zt À

2 

TaKIIIM ,,6pa30M, ,qJlfl epYHK'-'III111 V2 = f(v 1 ) T04KIII nepeceueuaa 3TO~ KPIII 

v v 1 1..1.. DI 1 1 1 1BOIII c npRMOIII v + v 
2 
=.- 'fJ = , v 1 = +-m, v 2 = - ---mo RBJlR

1 2 2 2 2 ' 
IOTCfI T04KaMIII caMonepece4eHIIIR 3TO~ MHoro3Ha4Ho~ KplllBO~, nplll4eM 

AJlfl Kam,(lOrO m = 1,2, .•. ,00 cy~ecTByeT 6ecKoHe4Hoe 4111CJlO caMone

pece4eHIII~ ~i = 1,2, ... ,00 ) ICM. plllC. 2/. 3aMeTIIIM, 4TO BTOPOMY 

peureuno COOTBeTcTByeT xpuaaa , ko r opaa nOJly4aeT·CfI 3aMeHo~ ~v 2 v 1: 
~ = f(v 2 ) . ~HTepecHo 06CY,(llllTb CBo~cTBa 3TIIIX peweHIII~ B nJlOCKOCTIII 

x , y • Eornecuo 15/, 1241 x(z) 11I y(z) MomHO Bblpa3111Tb 4epe3 epYHK

'-'11I10 v1 (z ) 

+ v1(~)]2[v 1(z) .Àx(z) ( : 

z Z 
- v 1 (- ) + 8V1(Z)V1 (-)v 1(z). À À 

In. 11I 
4['v 1 (z) - v 1 (+)] 

y(z)
 
z z
 

V1 (z ) "i (-X-) + 8v 1 (z)v 1 (T) 

I
. 

;gnfjJ(ZÀ
m) 

= (_l)msgnep(z). In.SI 

TaK KaK <PYHK'-'IIIf1 fjJ(z)0<Z<Z6À or paua t ens aa , TO COrJlaCHO In.81 
nplll Z > z ~ À OHa 6Y,(leT OC'-'IIIJlJllllpOBaT b , AMnJlHTy,qa 3TIIIX OC'-'IIIJlJlfl- -. y = In.121 

. X -1 y-1 : J. 2k + 3' 
'-'IIIÇj 6Y,(leT cTpeMIIIT bCR K HYJlIO., Ae~CTBIIITeJlbHO, TaK KaK ---1 > --1-'x+ y+ 0C,-,IIIJlJlIIIPYfI BOKPyr Hee 3aTyxalO~IIIM o6pa30M, aCIIIMnTOTIII4eCKIII npIII 
eCJlIII ..x > y(x, y > O) , TO 

6JllllmaflCb K T04Ke y = x = O·/Ha puc . 1 YKa3aHa TOJlbKO nep aaa T04Ka 

nepeCe4eHIII.R k = 1I. npIII z < O KplllBaR YCTpeMJlReTCR Ha ôe ckouevk V (z * \ k + 1)V ( Z À ) - 1 -!.~ 1\ - 1 k + 1 
HOCTb npIII z1 ~ -0,2023 13HaMeHaTeJlb B In. 111 06pa~aeTCR B HYJlbl 

k À
k 1 k + 5 

1 < ----, Z ~(z~,z~À). 
BAOJlb aCOMnTOT Y = ~O,9s47X, 3aTeM B,(lOJlb Tex }xe aCIIIMnTOT CTpe- , 

v ( z À ) + 1 V 1(z*o + ) + 1 In.911 MIIITCR K T04KaM,I
 
8 9 
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';	 HET RH npOBEROB B BAlliEA EMSRHOTEKE? 
2k+ 1	 4 ,2=	 In. 131=X(Zi À 2k+ 1) ± , y(z i À ) 

24k - 7 24k - 7 

I i = 1, k = DI Ha npflMblX y = ± 2x, nepecexaa nOTOM HX B T04Kax 
I i = 1, k = li 

4 
I x(z i À 2k ) + 

2 
y(zi À

2k 
) = - In.141 

24k - 9 24k - 9 

3aTeM BAOIlb aCHMnTOT y "" - 1 ,84x CTpeMII1TCR K Iy ="-00, x =±ool 
npa Z 2 ~, -8,3775 111 nOTOM+BAOIlb 3TII1X aCII1MnTOT, SblXOAR H3 "T04eK 
Iy == -+- 00, x = + 000 I, nepecexae r napaõony B T04Kax x = -2, y = 4, 
npRMble y = ±2x B T04Kax In.131 (i = 1, k = 1) 111 T.Ã. npltt AaIlb
HeHweM aõconoruo» YBeIlvt4eHII1111 z .... - 000 Kpll1SaR GYAeT GecKoHe4Hoe 
4J.1CIlO paa I i = 1,2, ... , 000 I nepeceKaTb napa60J1Y IIÍ npRM~le Y = 

± 2x B T04Kax In. 12/, In.131 111 In.141 AIlR KamAoro 3Ha4eHHR 
k = 1,2, ... , 00 , aCII1MnToTII14eCKII1 npvt6IlvtmaRcb K Ha4aIlY KOOPAJ.1HaT. 
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TEMAT"qECK"E KATErOP"" llYBn"KAU"R 

OB~E~"HEHHOrO "HC~TYTA ~PHYX 

"CCJIE~OBAH"R 

"tmeKC TeMaTHKa 

1. 3KCnepHMeHTanbHa~ $H3HKa BWCOKHX 3HeprH~ 

2. TeopeTH4eCKa~ ~H3HKa BWCOKHX 3HeprH~ 

3. 3KcnepHMeHTanbHa~ He~TpOHHa~ ~H3HKa 

4. TeopeTH4ecKa~ $H3HKa HH3KHX 3HeprH~ 

5. MaTeMaTHKa 

6. RAepHa~ cneKTpocKOnH~ H paAHOXHMH~ 

7. $H3HKa T~*enwx HOHOB 

8. KpHoreHHKa 

9. YCKOPHTenH 

10. AaToMaTH3a~H~ o6pa6oTKH 3KcnepHMeHTanbHWX 
AaHHWX 

11. 8W4HCnHTenbHa~ MaTeMaTHKa H •TeXHHKa 

12. XHMH~ 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAOBaMH~ TaepAWX Ten H *HAKOCTe~ 
~AePHWMH MeTOAaMH 

15. 3KcnepHMCHTanbHa~ $H3HKa ~AepHWX peaK~HH 
npH HH3KHX 3HeprH~X 

16. ~03HMeTpH~ H $H3HKa 3a~HTW 

17. TeopH~ KOHAeHCHpOBaHHOrO COCTO~HH~ 

18. Hcnonb3oeaHHe pe3ynbTaTOB H MeTOAOB 
$yHAaMeHTanbHWX $H3H4eCKHX HCCneAOBaHHH 
B CMe*HWX o6nacT~X HayKH H TeXHHKH 

19. 6HO$H3HKa 

PepHX K.B. 
0 CTpyKType noniDCOB HOBOrO pemeHHH 
ypaBHeHHA THna ypaBHeHHA qy-noy 

P2-86-798 

HccneAyeTCH CTpyKTypa HOBoro pemeHHH ypaBHeHHA THna ypaB
HeHHA qy-noy, nonyqennoro paHee aBTOPOM B BHAe PHAOB no CTe
neHHM Z "" e ln..\ w t CXOAHJqHXCR B HeKOTOpoA OKpecTHOCTH naqa
na KOOPAHHaT B finOCKOCTH Z. lloKasano, qTo 3TH PRAM npeACTaB
nHIDT TpaHCQeHAeHTONe MepOMOp~H~e ~YHKQHH Z, HMe~e 6eCKOHeq
H~e cepHH npoCT~ noniDCOB B ToqKax Z = Zt.\k t rAe Zt eCTb 
KOPHH neKoToporo ypaBHeHHH. Yxasana npoQeAypa qucnenuoro na
xo~enux xopneA H B~eToB B nonmcax. 

Pa6oTa B~nonnena B na6opaTOpHH TeopeTuqecxoA ~H9HKH OHHH. 

Coo6lUeHHe 061.eJU~HeiUioro IDICTHT)'Ta JrAepHwx accneAOBaHHii. Jlyftna 1986 

llepeBOA T.ID.~yw6paAc 

Roerich C.V. 
About the Pole Structure of a New 
Solution of Chew-Low-Type Equations 

P2-86-798 

The structure is studied of a new solution of Chew-Low-ty
pe equations earlier obtained as series in powers of z = eln.\~ 
convergent in a vicinity of the coordinate origin in the pla
ne z. It is shown that these series are transcendental mero
morphic functions of z with an infinite number of simple po
les at pointS Z = Zj.\k where Zj are roots of a certain equa
tion. The procedure of determining roots and residues at po
les is presented. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1986 


