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© D6'beAHHeHHbàí ,HlIenrryT n,nepHblX HccneJioBSHHH Jly6H8, -.1987 

... 

1 o BBE.llEH~E 

KaK l-13BeCTHO /li, Wl-1POKl-1~ xnacc ypaBHeHl-1~ 4y-noy l-1 l-1M nOAo6

H~X, OTIll-14a~~l-1XCR OT nOCIleAHl-1X no cy~eCTBY TOIlbKO MaTpl-1~e~ 

KpOCCl-1Hr-Cl-1MMeTpl-1l-1, AonYCKaeT ~OPMYIll-1PO~KY/~X B Bl-1Ae cIleAy~~e~ 

Cl-1CTeMbl HeIll-1He~HbIX pa3HOCTHblX ypaBHeHl-1~: 1,3 : 

S.(-w) = LA .. S.(w),
1 j 1J J 

/1/ 

Si (w + 1) = 1/ ~ A i j Sj (w) . 
J 

3Aecb Si(~ - MaTpl-14H~e 3IleMeHT~ S-MaTp~~~ B COCTORHl-1RX i, 
Aij - 3IleMeHTbl MaTpl-1~b1 KpOCCI-iHr-Cl-1MMeTpl-1l-1 nx n co -CBo~CTBaMl-1 

A'Z= E, ~ = 1. PeWeHl-1R Cl-1CTeMbl /1/ AOIl>KHbI 6b1Tb MepoMopO-A i j 
J 

H~Ml-1 Ae~CTBl-1TeIlbH~Ml-1 ~YHK~~RMl-1 YHl-1$OpMl-13y~~e~ nepeMeHHo~ 

w =.Larcsinw, r ne w - 3Heprl-1R naoua B naõoparopuoa Cl-1CTeMe, 
17 

l-1 YAOBIleTBopRTb HeKOTopblM IlOKaIlbH~M.YCIlOBl-1RM Tpe6yeMoro nOBe
AeHl-1R Ha nopore l-1 B 60pHOBCKOM nOIl~ce. 

BBl-1AY OTCYTCTBl-1R o6~l-1x MeTOAOB peWeHl-1R HeIll-1He~H~X pa3HOCT
H~X ypaBHeHl-1~ Cl-1CTeMa /1/ npeACTaBIlReT co6o~ npl-1BIleKaTeIlbHY~, 

HO BeCbMa TPYAHY~ HeIll-1He~HY~ 3aAa4Y, Ha peWeHl-1e KOTOPO~ 6~Ill-1 

HanpaBIleH~ MHOrOIleTHl-1e ~CCIleAOBaH~R pRAa aBTopOB /CM.CC~IlKl-1, 

Hanpl-1Mep, B/ 3- 5//. OTHOWeHl-1R Xi (w) = Si (w) / Sk(W) /n = 3/ AIlR 

l-13BeCTHblX 4aCTHblX peWeHl-1~ /1/ RBIlR~TCR pa~l-10HaIlbH~Ml-1 $YHK~l-1R

M~ w/t.6/, nuõo pa~l-10HaIlbHbIMl-1 ~YHK~l-1RM~ e À "', r ae À - oonst/ 7 /. 

Ha PRAY c 3Tl-1M AIlR ypaBHeHl-1~ /1/ c MaT'pl-1~e~ A(1, 1) 6b1Il~ nOIlY4e
Hbl /5.8/ peureuua , RBIlR~~l-1eCR TpaHc~eHAeHTHbI~l-1 MepOMop.$HbIMl-1 
~YHK~l-1RMl-1 z = e À "', Hl-1>Ke 6YAeT nOKa3aHO cyuiec r aoaaaae TaKl-1X >Ke 
peWeHl-1~ AIlR ypaBHeHl-1~ 4y - noy /1/ c MaTp~~e~ 

-8 

7 /2/A ~~ (-; 1; ) 
4 

Ilpa MaIlblX 3Ha4eHl-1RX z 3Tl-1 peureuaa onpenenaor ca CXOAR~l-1MCR 

B ~eKoTopo~ OKpeCTHOCT~ Ha4aIla KOOPAl-1HaT PRAOM no Z, AaH arr

9b. t ;UJdI: ~IÜ~1~ KHCnrrYlI 
Ift~~iMX Rr.ClelDllDII1 6WSn"lOTEHA 
-._~"!"""""!''"''''"'''''~ 

1 



rop~TM B~4~eneH~~ Ha~AeHH~X peWeH~~ ,qn~ npO~3BOnbH~X 3Ha4eH~~ 

Z, nony4eHo rpa~~4eeKOe npe,qeTaBneH~e peWeH~~. 

2 D HOBWE PEWEH~R YPABHEH~A 4Y - flOY 

6y,qeM paeeMaTp~BaTb e~eTeMY ypaBHeH~~ /1/ e MaTp~~e~ /2/
 
B y,q06HO~ ,qn~ Hae $opMe /3,1-2,4/, npe,qno~eHHo~ B/9 (
 

x+2x 2 _ xy _ 2y 2 
x ' =' F'(x , y) , F(x, y) = -' 

. 1 + 3x + 3y _ 2X 2_ 3xy _; 2y 2 

/3 01/ 

v' = -F(y, x), x'= x(w + 1), y'= y(w + 1) 

x( -w) = - x(w), y(-w) == y(w) /3.2/ 

8 8' ( 1- 2y + x) (1 - 2y , - x ") = 1 
1 I 

/4/ 
8' = 8 (w + 1), s (- w) == 8 (w) . 

I 1 1 I 

CB~3 b Si (w) B /1/ e $YHKl\~~M~ 8 1(w), x(w), Y(w) ~3 /30 1/
 
~ /4/ ,qaeTeR ene,qy~~e~ ~opMyno~:
 

. Si (w) = s/W) .{( :) + y(w) ( -i) + x(w) (~D} 
H~~e M~ orpaH~4~Me~ noeTpoeH~eM HOBWX peweH~~ e~eTeM~ /3.1/, 
He np~6era~ Ha 3TO~ eTa,q~~ K ypaBHeH~~ /4/ 0 

C~eTeMa /3.1/, paeeMaTp~BaeMa~ KaK npeo6pa30BaH~e nn~eKp

c r a x, y, aanaer ca KBaApaT~4HbIM npeoõpaaoaauaex KpeMOHa 10 I . 

OHO ~MeeT cnenyoume Heno,qB~~Hble T04K~: d1(x = O, y == O) 

~ d, d (x = ±2... 12~ y == R-) ~ <f)YH,qaMeHTanb Hble T04K~ /4/ O. (x., y.)
2 3 3V~ 3 . 11 1 

(O;~Xi' Yi) /,qn~ 06paTHoro npeo6pa30BaH~~/: 

01 p, 1), O
2 

(- ~ • ~ ), 0 
3

( ~ , - ~ ) . /5/ 

4epe3 Heno,qB~~Hy~ T04KY d1 npOXOA~T ~3BeeTHoe peweH~e/l, 6/,ne
x2.xauree Ha napaõorie y = H~~e Mbl 6y,qeM ~HTepeeOBaTbe~ pewe

2 2
 
H~~M~, npoxo,q~~~M~ 4epe3 d (x == "3V2, y = 3 ) . 

2 

COBepw~M An~ y,qo6eTBa KBa,qpaT~4Hoe npeo6pa30BaH~e KpeMOHa 
OT ~YHKl.l~~ x(w) ~ y( w) K UI (w) ~ U 2(W) : 

2 

-'1" 

U1 - 1J2(y + x) (y - 1)
U • x == 

I
 2 2 UI + U 2 - 2ul U 2
 Y - x 
/6/ 

(y _ x) (y _ 1) u1 + U 2
 
U = , y =
 

2 Y2 _ X 2 U1 + U 2 - 2u 1 U 2 

Tor,qa e~eTeMa /301/ np~MeT 60nee npoeTo~ B~,q: 

U-i(W + 1) = (9u I + u 2 - 2~ u~(l - UI) 

2
 
U 1 + U - 2u
2 1 

/7/ 

U 2 (w + 1) = 1 - uI (w) . 

v . (1 + ViHenonauxuaa T04Ka d 2 nepeune r B T04KY U = 2 ' U
I O 20 

~). a~arOHan~3YR n~He~Hoe np~6n~~eH~e K e~eTeMe /7/
2 

B oKpéeTHoeT~ 3TO~ T04K~, nony4~M 

v (w + 1 ) == À v + f (v , v ),
1 1 1 1 1 2 

v (w + 1 ) À v + f (v , v ),0

2 2 2 2 1 2 

r,qe VI ~ - n~He~Hble KOM6~Ha~~~ - U 2- uro' À l ,2 v 2 U t U I 0 •
 
+ 

= ~~, À < 1 < À , f ,f - r onoxopdiuu B Ha4ane KO
2 '2 + 1 2 1 1 2

op,q~tYaT, a ~x nepaue . 4aCTHble npO~3BOAHble paBHbl Hyn~ B 3TO~ T04
Ke. 

Tor/~a cornacuo TeopeMe ~3/11 / t c«, e. 74/ MO~HO y r aepxna r s , 
4TO e~eTeMa /71 ~MeeT ,qBa 4aeTH~X peweH~~: U:~i(~) 
~ u~I(Z2('M), r onoxopóusrx B oxpec ruoc r a z = 0, a Zl(w) ~ z iw) 
RBll~~TeR peweH~~M~ ypaBHeH~~ 

Zl(w + 1) = À Z (w) , z2(w + 1) = À 2 Z2 (W)
I l 

~ ~Me~T B~,q 

Zl(W) == exp(lnÀ ' w), Z2= exp(lnÀ 2 , w).
l 

flerKO B~AeTb ~3 /7/, 4TO ~aKT~4eeK~ HY~HO Ha~T~ TOllbKO ~~), 

TaK KaK 

3 



0 

U (z1 = 1 - U (Z), rp,e o~epaTOp T 3ap,aH npaBo~ 4aCTblO /7/, M~ MomeM YKa3aTb TaKltle
2 1 À 

n lt1 z = ~. 4TO, BbI4It1CI1RR u 111 U 2 npn z = z c nOMO~blO "yceveu
n ÀU l . n 

AI1R U (z ) n0I1Y4It1M 1t13 /7/ ypa a aeaue
l Horo" pRp,a /9/ 111 nplt1MeHRR /12/, Mbl n0I1Y4It1M Ql (z) lt1 u (z ) 

2 

u (À2 z) [1 + ul(Àz) - ul(z) - 2U~(ÀZ)] = c 60I1bWO~ T04HOCTblO. Pac4eT Ha 38M p,aeT 6I1I11>Ka~wll1e no-
l I1~ca $YHKlI,1I1111 u (z ) npll1 Z'= -2,616 lt1 Z'= -45,002 Ha PVl

/8/ 1
CYHKe p,aHO rpa$1I14ecKoe npep,CTaBI1eHlI1e ~z) 111 y~~ p,I1R 1 pewe

= [1 + 7u (Xz ) - u/z) - 2ul (z) u l (Àz)] (1 - ul(Àz')]" HIt1R B 06I1aCTII1 I~'I < 100.
l 

II AI1R II peWeHII1R / À = À 2 ::= 0,11/ nOI1IOCa B u ( 1: 1) 6YP,YT Haxop,II1Tb
1l0.QCTaBI1RR B /8/ U (z ) B BIt1.Qe pana no CTeneHRM z: l 

1 ç. 
CR B l/À pa 3 nan suie , 4eM B U (z '). 1l03TOMY Mbl on pep,eI1I11M a HaI10

2 2 oe k /9/ rlt14HO U (z ) <!>YHKUIt1IO U (z ) 1t13 ypaBHeHIt1R, «oropoe It1MeeT TOT me
U (z ) = ~ f k Z· l 2 

1 k=O 

lt1 nplt1paBHIt1BaR K03$$lt1ult1eHT~ nplt1 OAIt1HaKOB~X CTeneHRX z B I1eBO~ 

M npaBo~ 4aCTRX ypaBHeHIt1R, nonY41t1M 

f 
O 

~ + V2 '. 
2 

À = À = 6/2 ± V65 
1,2

2V2 + 1 
1,0 

y 
/' 

'" 

/10/ 0.8 

/1'1/ 

À = ;\ 3 = 6 /2 + V65 1,4 - =:-
2v2 -.1 ' À1.2 

2 2k k 2(2f o-1)X + 6À(1- 2fo)-1 + 4f o-2fo 

f _ 1 -/2
0- 

2 · 

1 - V2 
3Ha4eHIt1,R f O = -2- lt1 À = À 3.4 COOTBeTCTBYIOT pelLJeHIt1RM, npo

XO.QRI.ltIt1M 4epe3 HenOABVI>KHYIO T04KY d 3' K03et:><!>lt1ult1eHT f 1 OCTaeTCR 

np0It13B0I1bH~M, M~ nOI1araeM ~ = 1. ~3 ypaBHeHIt1R .QI1R K03<!>$lt1ult1eH

TOB ripa zk (k ::: 2) n0I1Y4V1M oekyope-rruoe COOTHoweHVle Ha f 
k 

: 

k~lf [(2À2k-~À2k-2m _3Àk-m+7Àk)f _aÀ2k-2m_1)À~f f] 
"k-m m ' m-n n

f = m=l n=O 
k 

BbI4V1CI1eHlt1e Ha 3BM f k (k ~ 2) AI1R 1 peWeHIt1R / À=:\ ' :::: 4,32/ noka

auaae r , 4TO MO>KHO O>l<Vlp,aTb CXOAW·.OCTVI pRAa /9/ AI1R ul (z ) B 06

I1aCTVI Itl .$ VÀ i : nplt1 MaI1blX Z (lzl < ~ VÀl) Mbl MO>l<eM onpene \ 

d3 " 

/' 
.//" 

,,/ 
/" 

,,/ 
/' 

/'
/" 

/" 

-1 - OJ8 - 0,6 

/" '" 

~11~ 

0,6" 

OL. 

-0,6 

,/-- I1pew. 

/ 
J, 

I 
J 

~_, I 

0,6 ,0,8,, 
I 

/ 

'" , '" 
.. '" '" 

'" 

°3 
.... --~ 

x 

ltlTepaUltlltl /71. 

I1V1Tb c BbICOKO~ cTe'neH.blO 

/9/, Y4V1TbIBaR 4I1eHbl.C k 

U 
(u =: ( l» 

u 2 

U(-Ànz) =: Tnu(~~. 

T04HOCTVI ul(z') lt1 U i.~) c nOMOUlblO pana 

~ 20 c AI1R 66I1bWIt1X 3Ha4eHVI~ z , It1Cn0I1b3YR 

/1-2/ 

I t~ 
1 

t - 1 

- 0.8 

.4 5 
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IBIIIA/8/, eCnlll3aMeHIIITb Ul~U2:' À ~ ~-. Pexyppeur aoe COOTHO

n~TEPATYPA2	 I 
weHllle Anfl K03<t><P1IIl\lIIeHTOB B pa 3nO>Ke H111 111 U2(Z) B PflA /9/ 6YAe_T 

IIIMeTb TOT >Ke BIIIA /11/, ecnn À 3aMeHVlTb Ha +-, a f o = 1-,/2. 
2 

Bbl4111cneHllle Ha 3BM f k /k ~ 20/ noxaauaaer , 4TO MO>KHO O>KIIIAaTb 

CXOAIIIMOCTIII /9/ Anfl U 2(z) B 06naCTIII \2: 'I ~ 1 . ,Qnfl ManblX .3Ha
vÀ 2 

4eHIIII:1 z (\ Z \ < ~ 1) u 2(z) 111, U 1 (z ) Bbl4111cnfllOTCfl c nOMOU\blO 
VÀ 2 

"yce4eHHoro" pflAa /k ~ 20/, nplll 66nbwlllx 2:' - C nOMOU\blO IIITepal\1II1:1 
oõparaoro oneparopa r 1 : 

U (À-n z) == (T1 )nu(z ) , 
2 

-1 1T	 : U (-z) = 1 - U (z ) 
1	 À 2
 

2
 

(9 U t- U - 2u U ) (1 - u )
 
u (_1_ z ) = 2 1 1 2 2
 

2 À 2
 
2 U t- U - 2u 

1 2 2 

PaC4eT Ha 3BM naer 6nlll>Ka~wllle noruoca U 2(~') npa Z "" -2,96; 
z~-201,55. Ha plllCYHKe AaHO rpa$1II4ecKOe npeACTaBneHVle x~) 

111 y(z) Anfl I I peweHlllfl /nYHKTlllpHafl nlllHlllfl/ Anfl \ z I <: 700. 
OCTaHOSIIIMCfl Ha CBO~CTBax nony4eHH~x peweHIII~. ,Qnfl I peweHVlfl 

npa 2:. > O peuie-ure BblXOAIIIT 1113 HenOABIII>KHO~ T04KIII d:?, nepecexaer 
napaõony y = x 2 B T. O; 111 nanee ocuunnapyer BOKpyr Hee, 6eCKO
He4HO nplll6nlll>KaflCb K Ha4any KoopAIIIHaT. nplll Z < O KplllBafl npoxo
AIIIT B HanpasneHIIIVI abc 4epe3 T. O~' nepeceKafl napa60ny B T. O' 

'	 1O111 2'
 
,Qnfl I I peweHlllfl npu Z '> O oeureuue BblXOAIIIT 1113 d 2' ne pe c exa a
 

napaõony B T. 0 , YXOAfI Ha 6eCKOHe4HOCT b (v -> (0) nplll x ~ 1 ,72,
1 

3aTeM nepeXOAIIIT B npaBbl~ HIII}I{HIII~ KBaApaHT / x '> 1,72, y < 0/, 
YXOAfl Ha 6eCKOHe4HOCTb x ..... :>o, y .... -00 /He OTpa>KeHO Ha rpa$IIIKel, 
111 Aanee nepeXOAIIIT B neBW~ BepxHlII1:1 KBaApaHT, nepeceKafl napa6o
ny B T. O; 111 O , 111 Aanee OCl\lIInnVlpyeT BOKpyr napa6on~, 6eCKO

2 
He4HO npIll6nlll>Kaflcb· K Ha4any KooPAIIIHaT. nplll Z' < O KplllBafl nepe

cexaer oc b x , npOXOAIIIT -repea 0 3 , 0 1 111 O 2 , 

3aMeTIIIM, 4TO peweHlllfI, npoxOAflU\lIIe 4epe3 CIIIMMeTplll4HYlO HenOA
BIII>KHYIO T04KY d 3' nonyuaior c a npocr oã 3aMeHO~ x .... - x , 

6
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HET nH ITPOEEllOB B BAIDEA EHElnfOTEKE? 
B~ MOXeTe nonyqHTb no noqTe nepequcneaaue naxe Kuaru, 

ecna ona ne 6una 3aKa3aa~ pauee. 

117-83-644 TPY.IU>l f.lel'!Jlyaapo.unoii mxo~-ceMHnapa no 
~H3HKe THXenux HOHOB. ~a, 1983. 6 p.55 K. 

112,13-83-689 TPY.IU>l pa6oqero coaemanHH no npo6neMaM 
H3nyqeHHH H neTeKTKPOBaHHH rpaBHTaQHOHHUX 
Bona. Jly6ua, 1983. 2 p.OO K. 

1113-84-63 TPY.IU>l :XI Me~yaaponnoro CHMn03HYMa 
no Hnepnoii 3neKTponRKe. EpaTacnaaa, 
4exocnOBaKHH, 1983. 4 p.SO K. 

112-84-366 TPYAH 7 Mei.nynaponnoro coaeQaHHH no 
npooneMaM KBaHTOBOH TeOpHH nonH. 
A.!lymTa, 1984. 4 p.30 K. 

111,2-84-599 TpyJU>I VII Mexnynaponnoro ceMuuapa no npo6-
n-. 4loHKH BILOKJtx 3Hepraii. Maa, 1984. S p • 50 K. 

1110,11-84-818 Tpyn~ V Mei.nyaaponnoro cosemanHH no npo6-
neMaM MaTeMaTn~ecKoro Monenaposaaa~.npo
rpaMMaposanan a MaTeMaT~ecK~ MeTonaM 
pe~eHHH 6H3HqeCKHX 3anaq. Jlyona, 1983. 3 p.50 K. 

1117-84-850 Tpym,r III t-lei,nynaponnoro CHMn03HYMa no 
H36paHHNM npooneMaM CT3THCTHqeCKOH 
MeXaHHKH. Jly6na,1984./2 TOMa/ 7 p.75 K. 

ll11-85-791 TPY.IU>l t-lex.nynaponnoro cosemannH no ananHTH
qecKHM B~HC.!lCHHHM Ha 3B~ H HX npaMeHeH~ 
B TeopeTHqecKOU QH3HKe. Jly6na, 1985. 4 p.00 K. 

1113-85-793 TPY.IU>l XII Mea.nynaponnoro CHMrr03HYMa no 
HnepnoP. 3neKTpOHHKe. JlyOna, 1985. 4 p.80 K. 

Tpyn~ Mea.uynapo.unoii mxo~ no CTpYKType 
H.Upa. ~a. 1985. . 

114-85-851 

3 p.75 K. 

113,4,17-86-747 TpyJU>I V Mei.uynapo.nnoii mxon~ no HeiiTpOHHOH 
~H3HKe. A.!lymTa, 1986. 4 p.SO K. 

Tpy.n~ IX Bceco~3noro couemanaH no ycKopw-
TenHM 3apHieHHUX qaCTHU. Jly6na, 1984. -
/2 TOMa/ 13 p.50 K. 

111,2-86-668 TpyJU>I VIII Mea.nynapo.nnoro ceMHnapa 
no rrpo6neMaM ~H3HKH B~COKHX 3HCPrHii. 
Jly6na,1986. /2 TOMa/ 

119-87-105 TpyJU>I X Bcecom3noro cosemanaH no ycKopn
TenHM 3apHiennux qacTan. llY6na, 1986. 

/2 TOMa/ 

117-87-68 TPY.IU>l Me)(.!lYnaponnoA mxo~-CeMHuapa 
no ~H3HKC TKienHX BOHOB.JlyOna, 1986 

112-87-123 TpyJU>I CosectanHH "PenopMrpynna-86". 
llYOna, 1986 

7 p.35 K. 

13 p.45 K. 

7p,10K. 

4 p.45 K. 

3aKa3~ na ynoMHRYTNe Knara MOrYT 6~b uanpasnen~ no anpecy: 
101000 MocKaa, fnasnoqTaMT, n/H 79. H3.UaTenbcKHR oTnen 06be.nauennoro 
HHCTHTYTa Hnepnux accnenosanaii. 

PepHx K.B. P2-87-514 
Q HOBbiX peweHH.HX ypaBHeHHH lJy - Jloy 

Hccnep;yeTC.H cucTeMa ypaaHemtii lJy - Jloy p;n.H MaTpHtiHbJX 
3neMeHTOB 8-MaTpH~bl KaK ~YHK~Hll YHH~OpMH3yro~eif nepeMeHHOH 
W, B KOTOPOH 3Ta CHCTeMa HMeeT BH,IJ; HenHHe:i:fHbJX pa3HOCTHbJX 
ypaaHeHu:i:f. Haiip;eHO·KBap;paTHtiHoe npeo6pa3oBaHue KpeMoHa Hc
KOMbJX ~YHK~Hll, npHBO,IJ;.H~ee HCXO,IJ;Hbie ypaBHeHH.H K 6onee npo
CTOMY BHp;y, llonyqeHbl HOBble tiaCTHbie pemeHH.H B BHp;e p.H,IJ;OB 
riO nepeMeHHOH Z ~ e InA W, CXO,l.l,.H~HXCH B HeKOTOpOH OKpeCTHo
CTH Hatiana KOOp)..l,HHaT B nnOCKOCTH Z • .QaH anropHTM BbltiHCne
HH.H Haifp;eHHbiX pemeHHH ,l.l,n.H llPOH3BOJ1hHbJX 3HatieHHH Z • Ha:i:fp;eHbl 
6nHJKaiimue nomoca, nonyl!eHo rpa~HlleCKoe npe)..l,CTaaneHHe pewe-
HHH. 

Pa6oTa awnonHeHa B J1a6opaTopHH TeopeTHlleCKOH ~H3HKH 
OilliH. 
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Rerikh K. V. PZ-87-514 
On New Solutions of Chew-Low Eguations 

The system is investigated of Chew-Low equations for 
S-matrix elements as functions of the uniformizing variab
le w in terms of which this system is a system of nonli
near difference equations. The quadratic Cremona transfor
mation for unknown functions reducing the initial equa
tions to a more simple form is found. New particular solu
tions as series in variable z elnAw convergent in a vici
nity of the coordinate origin in the plane z are obtained. 
The computation algorithm for obtained solutions for any 
values of z is presented, the nearest poles and a graphic 
representation of solutions are obtained. 

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