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1. BBE.QEHI1E 

B pa6oTe 111 6~n paasHT HOB~R no,QXOA K npo6neMe nocTpoeHHH 
o6~ero peweHHH ypaBHeHHR 4y-floy 121, HCnOilb3Y~~HR annapaT TeOpHH 
npeo6paaosaHHA KpeMoHa /eM. TaKme 131 /. B paMKax 3Toro noAXOAa 
6~no nonyYeHo o6~ee $yHK4HOHanbHoe TpexnapaMeTpHYecKoe ypasHeHHe 
Ha HHBapHaHTH~e $OpM~ ABYX nepeMeHH~X, OTHOWeHHe KOTOP~X npH 
B03Be,QeHHH HX B nOAXOAH~He CTeneHH ,QaeT o6~HR HHTerpan CHCTeMbl 
ypasHeHHA 4y-floy - YeTHY~ aHTHnepHOAHYecKy~ $YHK4H~ C(w),noKanb
HaH 3aBHCHMOCTb OT KOTOpoA o6~ero peweHHFl 3TVIX ypaBHe'/~~ 6btila 
YCTaHOBileHa paHee B 151 Ha OCHOBe ,Qpyroro nO,QXO,Qa /4/. 8 6biilVI 
TaKme YKa3aH~ CTPYKTypa BTOporo o6~ero VIHTerpana VI $YHK4HOHanb
HOe ypaBHCHHe, peWeHHeM KOTOporo OH HBJ1HeTCH. 3TH HHTerpanbl 
onpe,QeilHIOT HeHBHbiM o6pa30M ,QBe V13 Tpex HCKOMbiX $YHK4Hi1, BXOAH
~VIX B ypasHeHMR 4y-floy. PeweHMe HenHHeAHoro pa3HOCTHoro ypasHeHHH 
AI1H TpeTbeA ~YHK4MH npH HaA,QeHH~X npe,QBapHTenbHO nep8~X ABYX 
HCYepn~saeT npo6neMy nocTpoeHMH o6~ero peweHMR ypasHeHHA 4y-floy. 

neps~A war Ha 3TOM nyTH 6wn c.QenaH s/6/ r,Qe nonyYeHo o6~ee 
peweHMe ypaBHeHHA 4y-noy B BM,Qe OTHOWeHHH,ABYX PHAOB no C(w) 
C TOYHOCTbiO AO Ky6H4eCKVIX 4J1eHOB no C(w) BKI1104HTeJ1bHO. /0TMeTHM, 
4TO IlMHei1Hoe npH6nMmeHMe 6~no nony4eHo paHee s 171, a KBa.QpaTM4-
Hoe - He3aBM01MO B 181 I. TaM ll<e, a16 1, 6btn npeAnomeH MexaH!-13M 
nony4eHHH npaBMJ1bHOIO nOBe,QeHMH peweHHH B 6opHOBCKOM nOiliOCe yme 
8 IlMHei1HOM, B OTI1M41-1e OT 17 •81 , npM6J1t.-1>KeH!-1M no C(w). 3TOT Mexa
HM3M 8 np1-1H41-1ne n03BOJ1HeT HaXO,QHTb He Hapywa10~1-1e 6opHOBCKOe 
nose,QeHMe BbiCW!-1e npH6nMmeHHH no C(w), Hcnonb3Yfl Ha nocneAHeA 
CTaAMH H3BeCTHYIO Heonpe,QeneHHOCTb B nOcTpOeHHH ynOMfiHYT~X B~
we ABYX 06U\HX MHTerpanoB, O,QHaKO 3Ta np04e,Qypa He o6na,QaeT YHH
sepcailbHOCTb~. 

B HaCTOH~eA pa6oTe pewaiOTCH nony4eHH~e s 11/ ¢YHK4MOHanbH~e 
ypasHeHMR, onpe,QenR~~Me o6~He MHTerpan~, nyTeM paanomeHMR nocne,Q
HMX B $YHK4MOHaJlbHWe PHA~ no OAHOA M3 nepeMeHHWX, cosna,QaiO~MX 
s nMHeAHOt-1 npM6nMmeHMM c C(w) • .QnH K03$$M4HeHTHbiX ¢YHK4HA 3TMX 
$YHK4HOHailbH~X PRAOB nony4eH~ peKyppeHTH~e CMCTeM~ IlHHCi1H~X 
pa3HOCTH~X ypaBHeHHi1, peWeHHR KOTOP~X AilH neps~X ABYX wares 
npMBeAeHW. nony4eHW ypaBHeHMH, n03BOilHIO~He B~pa3MTb ABe M3 Tpex 
MCKOM~X $YHK4Mi1, BXO,QH~HX B ypaBHeHHH 4y-floy, 4epe3 o6~Me HHTefpa
n~ . .QnR K03$$H4MeHTOB ~YHK4MOHaJ1bHOro PRAa TpeTbei1 HCKOMOi1 
$YHK4MM nony4eHa peKyppeHTHaH CMCTeMa IlHHei1H~X pa3HOCTH~X ypaa
HeHHi1, n03BOJlR~~aR Hai1TH ee KaK $YHK4M~ ABYX nepBWX. npMBeAeHO 
peweHHe cMcTeM~ AilR nepa~x ABYX waros. TaKMM o6paaoM, onMcaHH~A 
MeTOA noasonHeT Hai1TH s n~6oM npH6nHmeHMH no C(w) o6~ee peweHMe 
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ypaBHeHHM 4y-Jloy, KOTopoe AnH B03MOmH~X npHnomeHHA npHBeAeHO 
s saKn~4~HHH s KBaApaTH4HOM no C(w) npH6nHmeHHH. B pa6oTe 
c¢opMynHposaH~ eAHHoo6pa3H~e ycnoBHH, HaKnaA~BaeM~e Ha nose
AeHHe npH w=O Ko3¢¢H4HCHTH~x ¢YHK4HA so scex nOPHAKax H C(w), 
o6ecne4HBa~~He npasHnbHoe noBeAeHHe o6~ero peweHHR ypasHeHHA 
4y-Jloy B 6opHOBCKOM non~ce, 

2. PEKYPPEHTHOE nOCTPOEHHE 06mHX HHTEfPAJlOB 

KaK H3BeCTHO 191 , nepeXOA K HenHHeAHoA KpaesoA 3aAa4e Ha 
3neMeHTbl S- MaTPV14bl H BBCAeHHe YHH¢0PMH3YIO~ei1 nepeMeHHOH 
w = "-

1arcsinw, rAe w- 3He.pri-!H nHOHa B na6opaTopHoi1 CHCTeMe, 
no3son.RIOT c~eCTI1 npo6neMy Haxom,QeHI-111 acex peweHHA 11HTerpanbHbiX 
ypaBHeHI1H 4y-Jloy I< peweHI1~ cneAYIO~eH CI1CTeMbl Heni1HeAHbiX paa
HOCTHbiX ypaBHeH11M BI1Aa /9,10/: 

S 1 (w) S 1 (1 - w) = 1 , 

S 1 (w + 1) = 1/l A 1J s
1

(w), 
J 

111 

B Knacce MepOMOP¢H~X AencTBI1TenbH~X $yHK4HH KOMnneKCHOrO nepe
MeHHOrO W IM~ He B~nHC~BaeM 3AeCb ycnOBI1H noporoaoro nOBeAeH11.R 
11 noseAeHI1H a 6opHoBcKoM non10cel. B 111 S1(w)- 3neMeHT~ S -
MaTpl14bl B COCTO.RHHHX i; A ij - 3neMeHTbl MaTPI14bl KpOCCI1Hr- CI1MMeTpl111: 

'1 ( 1 -8 16) 
- -2 7 4 
9 

4 4 1 

Aij 121 

Mbl 6yAeM 11CnonbaoaaTb CI1CTeMy ypasHeH11i1 I 1 I B 6onee YA06Hoi1 AnR 
Hac ¢opMe, npeAnomeHHoi1 B 141 : 

x' = F(x, y), 

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

x + 2x 2 - xy - 2y2 
X, y = -

1 + 3x + 3y - 2x2 - 3xy - 2y2 

x'=X(W+1), y'=y(w+1), x(-w)=-x(w), y(-w),.,y(w), 

t ' • t ( w) "' ( 1 - 2y '- x ' ) ( 1 - 2y + x) • 

t' = t (w + 1), t(-w) = t(w). 

131 

!41 

. CBH3b S 1(w) B 111 c ¢YHK411RMI1 
AaeTCfl t!JopMynoA 

x(w) , y(w) H ~w) H3 131 11 141 

S1 (W) = (( 1 +7]1 y(w) +\X(W))It(W), 151 
rAe ( , 71 , .\ - co6cTBeHHble BeKTOPbl MaTPI14bl A 113 121: 

2 

I, 
< 

... 

r ... 

, 

A((, 71) = ((, 71), A.\=-.\, 

f = (1, 1, 1), 7] = (4, -2, 1), .\ = (-4, -1, 2). 161 
B111 HaMI1 6~1111 nony4eH~ cTpyKTYPbl ABYX o6~11x 11HTerpanos cl1cTeM~ 
131: I 

<I> 1 (x 2 , y) = C(w), rAe C (w + 1) = -C(w), C(-w) = C(w), 

-1 1 + 4>(x2 ,y) 
<1>2 (x, y) = = w + (3 (w), rAe (3 (w + 1) = (3 (w), (3(-w) =- (3(w), 

X 

KOT?p~e YAOBneTBOpR~T ¢YHK4110HanbH~M ypaBHeH11fiM: 

<I> 1 (x, 2, y ') = - <I> 1 (x2 • Y) • 

1+c/>(x'2,y') _ 1+c/>(x2 ,y) + 1 . 
x' X 

171 

~n.R AanbHei1wero paccMoTpeHI1.R 6onee YA06Ho nepei1TH OT nepeMeH
HbiX X 11 y K Z, V: 

Z=1/x, V=(y-x 2 )/x 2 . 181 

TorAa ypaaHeHHfl 131 An.R z H v npi1MYT B11A 

z'= Z+1-h(z,v)zv, 

rAe 

11 

vz2 
v'=- g(z,v), 

.(1 + z)2 

h(z, v) = p(z) [1 + 2z + v][1 + 2(1 + ~)p(z)v + p(z)v2 ]- 1 , 
4 

1 -2 [ -2 ][ z 21-2 g(z, v) = [1 + (1 + -z) v]l + (1-z) v 1+2(1+-)p(z)V+ p(z)v 
2 4 

p(z) = [(1- z 2 )(1 + ~)]- 1 • 
2 

YpasHeHI1R 171 a nepeMeHH~x 181 npi1MYT BHA 

F(z',v') =-F(z,v}, 

- -

191 

1101 

1111 

c/>(z', v') = c/>(z, v) + h(z,v)zv, 

rAe F(z, v) = <I> 
1 

(z - 2, (v + 1)z - 2 ) 11 

1121 
¢ (z, v) = z 4> (z - 2 , ( v + 1) z - 2 ) • 

PasnaraR ¢YHK41111 F 11 4> 113 111 I 11 /121 B PRAbl no cTeneHRM z2 v: 

F(z, v) = I F (k)(z) (z.fl) k , 
k= 1 

-
c/>(z, v) = k!1 ¢Ck)(z)(z2 v)k • 

· h(z, v) k~O h(k) (z)v k • 

1131 

1141 

1151 
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nony4111M peKy_ppeHTHYIO CII10TeMy pa3HOCTHbiX ypaoHeHII1H Ha C!JYHI<Lt111111 
F (k)(z) 111 ¢ (k) (z): 

(-1)r F (f) (z + 1) + F(f) (z) =- £i1 f. F(k) (z), 
k= 1 

1161 

£ - ( £) - ( £) £ - 1 h (f- 1) ( ) 
(-1) ¢ (z + 1) - ¢ (Z)= - L f_ ¢ (1\)(z) + £ z 

k=l z2 -1 1171 

e =1, 2, ... , 
u (k) - (k) " 

rAe Ae111CTBII1e onepaTopa f. Ha F (z) 111 ¢ (z) onpeAenHeTC.A 1113 19-141 
cneAYIO~MM o6pa3oM: 

f. G (k) (z) = e;: k 1 ds G(k) ( min(f:-k,s+2k) (-lf+~n-s a.£-k-n ( ) 
s=O 81 --s Z+ 1) l . 2k n,k, Z 

· dz n=s (l+z:rs z2f-2k-n ·1181 

C!lyHKL\M.A h(k) (z) onpeAen.AeTc.A H3 1101 111 1151: 

k+l 
k -2- -1 z- 1 z-

h(k) (z)=(-1) [p(z)] [(1+2z)y'p(z)Ck ((1+ 4 )y'p(z))-Ck-l ((1+4)y'p(z))], 1191 

f 
a an, k (z) - 1113 COOTHOWeHVI.A 

k oo e e 
[h(z,v)]n[g(z,v)] = l a k(z)v e = 0 n, 

1201 

111 3aAaeTC.A cneAYIO~ei1 C!JopMynoi1: 

e ~ m 2k+n z - f-m n+m/2 
a k(z)= "- (-1) C ((1+-)y'p(z))b k (z)[p(z)] , 1211 

n, m=max(O,f -n-2k) m 4 n, 

rAe 

e mln(f ,k) min(k,f -p) £ n-l'+p+q 1 -2p -2q 
b k (z)= l L C~p-q C~C~(1+2Z) (1+ 2 z) (1-z) 
n, p= max(O, E-n-k) q=max(O, £-n-p) 

MeTOA peweH111.A nOA06H~x pa3HOCTH~x ypasHeHII1i1 H3BecTeH - 3To pasno
meHMe Ha 3neMeHTapH~e AP06VI. flerKo BVIAeTb, 4To peweHVI.A ypaBHe
HII1i1 116-171 onpeAeneH~ np111 KaMAOM e C T04HOCTbiO AO npOV13BOflbHOi1 
nepVIOAVI4ecKoi1 laHTVInep1110AH4ecKoi1 s 3aBHCVIMOCTII1 OT f I ¢YHKL\VIVI 
z. 3To o6cTo.ATenbcTso ecTb cneACTBVIe o6~ero AOnycTVIMoro npOV13-
sona B peweHVI.AX ypasHeHVIi1 j111 111 1121, a 111MeHHO: ecn111 C1 (~ 
= F1 (z, v) VI W~ = W + ,/31 (w)= Z + ¢1 (z, V) YAOBneTBOP.AIOT 1111 111 1121, 
To ~ (w) = P(C1, Vl:l*) 111 w2 =Q(C1, wi) TaK>Ke .ABfl.AIOTC.A peweH111.AMII1 1111, 
112/, rAe npOV13BonbH~e C!JYHKL\111111 P 111 Q YAOBneTBOPHIOT ycnoBII1.AM 

4 

4 . "'" 

P(-C1, wt + 1) =- P(C1 , wt), P(C1, -w;) = P(C1, wt ), / 

I 

Q(-C1, w;+ 1) = Q(C1 , wt) + 1, Q(C 1 ,-w;) =-Q(C1, w;). 

PeweHII1.A ypaBHeHVIH 1161, 1171 c y4eTOM 118-211 npll1 e =1 ,2 VIMeiOT 
B111A 

F(1)(z)"' 1, F(2)(z) = -9+20z2 + z4 
3z2(z2-1)2 

¢<1
) (z)= 2l(z(z2 -1)) + 2y

1 
(z), 

2 
- -¢(z) + 3a1 (z) , 

3 

¢ (2\z)= 6-z2+z4 +;fr(z)+ 2F (2)(z)y1(z) + 2 dyl (z) ¢<1)( z)+y2 (z) • 
h3~-~ ~ 

1221 

rAe ¢(z) 111 1/J(z) BblpamaiOTC.A 4epe3 M3BeCTHble G- 111 1/J- C!JYHKL\111111 3t";ine-
pa: 

1 _..!!.. 
¢(z) = G(z) - z - sinrrz ¢(-z) = ¢(z) , 

- 2 d 1 - -
!fr(z) =-- ~(!fr(z) +- + ..E..ctgrrz), ljJ (-z) =-!fr(z) , 

z dz 2z 2 

a (jlyHKL\111111 a1 (z) 111 y 1,2 (z) MMeiOT C'neAY10~111e CBOHCTBa: 

a1 (Z+ 1) =-a1 (z), a
1
(-z) =a

1 
(z), 

y 1 (Z+i)=:-y
1

(z), y
1
(-z)=-y

1
(z), 

Y2 (Z+ 1) = Y2 ( z)' y (-z) =-y (z). 
2 2 

1231 

KaK nerKo BII1AeTb, np111 cneAYIO~eM Bbl6ope noseAeHII1.A (jlyHKL\111i'i a
1 

(z), 
y 1 (z) 111 y2 (z) s Hyne: 

1 
a 1 (z) - 2 + canst+ O(z 2), 
Z-t 0 Z 

1 
Y1 (z) - -z- + O(z) , 
z->0 

Y2 (z)-- -?s- -(17 * 2FC2l (0)- 2¢Ct)' (0))_!_ + 
z-> 0 z 3 z -

1241 

O(z), 

C!JYHKL\111111 F (2) (z) , ¢' <1\z) VI ¢<2) (z) 6YAYT peryn.ApHbl B Hyne. MomHo 
noKa3aTb, 4TO VI np111 BCeX £ ypaBHeHII1H 1161, 1171 111MeiOT perynHpHble 
B Hyne peweHVI.A: 

- (k) 3 F (k) (z) - const + O(z2 ), 
z -t 0 

¢ (z) - const·z + O(z ) , 1251 
z ... 0 

a np111 z = ± n In = 1 , 2, . . • I HMeiOT non10ca nOPriAKa (2k-2) 111 (2k -1) 
COOTBeTCTBeHHO. 

,· 
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TaKHM o6paaoM, pewaA ypasHeH~A /16/, /17/ npH AOnonHHTenbHOM 
ycnoBHH /25/, Mbl nonyl.IHM <!JYHK~HH F(z, v) 1.1 if;(z, v), peryn.npHbte 
B TOl.IKe Z =0, (i/z 2) =0. H1.1me Mbl 6yAeM npeAnOnaraTb, l.ITO OHH 
ronOMOp<IJHbl B HeKOTOpoei OKpecTHOCTH 3TOi1 TOl.IKH. 

3. PEI<YPPE~THOE nOCTPOEHI-'IE x(w) 11 y(w) 

GyAeM paccMaTpHsaTb cneAY~~He ypasHeHHA: 

C(w) = £ F (k)(z) (vz2 ) k, 
k= 1 

00 
- (k) 2 k 

w = r ¢ (z) (vz ) ' 
k= 0 

¢ (0) (z) ;; z • 

KaK HeRBHOe 3aAaHHe vz 2 1.1 Z KaK <!JYHK~Hi1 W 1.1 C /3AeCb 1.1 HH)I(e 
AHA KpaTKOCTI-1 Mbl npOH388Ill-1 3aMeHy W + {3(w) ~ W): 

vz 2 
= ~ V (k)(w)Ck, 

k= 1 

z = }; Z (k) (w) C k , 
k=O 

V (1) (w) = 1 , 

z(O) (w) = w. 

/26/ 

/27/ 

nocKOJlbKy .RK05HaH OT06pameHHA /26/ Z, vz2 .... w, C He paseH HYJ1~ 
B T04Ke z =0, (vz

2
) =0, TO cornacHo cKaaaHHOMY BbiWe 1.1 TeopeMe 

0 HeABHbiX <!JYHKl\HRX /eM. CTp. 329 BilL'/ <!JYHKl\1-11.1 vz2 1.1 z 6YAYT 
rqilOMOpC!JHbiMI-1 B OKpeCTHOCTI-1 W=C=O,a y(k)(w) 1.1 z(kl(w)- rono
MOpi!JHbiMI-1 <!JYHKl\HAMI-1 W B OKpeCTHOCTI-1 W =0. 

noACTaBilAR /27/ B npas~e l.laCTI-1 /26/ 1.1 paanaran HX B PRA~ 
no C(w), nonyl.IHM peKyppeHTHble ypasHeHHA AilA onpeAeneHHR V (k) (w) 
1.1 Z(k) (w): 

, V (n\w) = o - 1 n rk v<n-mtw) ( ~ - 1- zCm)(w) d p F (k > (w)), 
nl k=2m=0 (k) f=O (: (r) d;T 

zCn) (w) =- v<n) (w)¢0 > (w) -
0 I1 

Vn-m)(w)( l-1-z<(~)(w)£¢\ 1 >(w))--
m=l £=of! dv! /28/ 

n n-k 
- r r 
k=2 m;=O 

v<n-m) (w) < i -1- z<m) cw) L¢<k) (w)) • 
(k) P=o f! (f) dwr 

n =1 ,2, ... , 
rAe y(n) (w) 

(k) 
1.1 Z (n) (w) 

(k) OnpeAeflA~TCR peKyppeHTH~M COOTHOWeHHeM; 

G~~~ (w) = 

6 

n-k+l 
r 

p=l 
(n-p) ( ) (p) ) 

G(k-l) w G (l) ~w , /29/ 

A\ 
'J! . ) 

) 
) 

~ 

~ 
I 
''· I 

·--

" (p) (p) . (n) 
G(l) (w) = G (w), G(O) (w) = o n,O • 

• 
~13 /27-29/ 1.1 /25/ ClleAyeT, l.ITO (V(l)(w) = 1, Z (O)(w) = w) 

(rn) 2 
V (w) - const + O(w ) , 
W->0 /30/ 

(m) 3 
Z (w) - const.w + O(w ). 
W-+ 0 

~aKHM o6paaoM, ecn1.1 Bbt6paTb cneAY~~ee noseAeHHe C(w) s Hyne: 

C(w)- -w
2 + O(w4

), /31/ 
w-.tf 

To cornacHo /27/, /30/, /31/ nonyl.IHM 

v(w)- -1+ O(w 2), z(w)- w +0(w 3 ), 
w-+0 w~o 

a nOBeAeHHe HCKOMbiX <!JYHKl\HI:::i X(W) 1.1 y(w), CBR3aHHbiX C .. v(w) 
nocpeACTBOM /8/, npH W=0 6yAeT cneAY~~HM: 

y(w) - const+ O(w2), 
w->0 

x(w) 
w-+0 

1 w + O(w). 

1.1 z(w) 

/32/ 

'Bbtpa311B C noMO~b~ /28L, /29/ V (k) (w) 11 Z (k) (w) 4epe3 K03<!J<!JHI.li-18HT
Hble <!JYHK~HH F(k) (w) 11 ¢Ck) (w) 1.1 Yl.IHT~BaR /8/, Mbl nony411M x(w) 
11 y(w) B B11Ae <!JYHKl\110HHJ1b HbiX PAAOB: 

x(w) = £ x (k) (w)C k 
k=O 

y(w) = I y (k) (w)ck 
k=O 

4. PEKYPPEHTHOE nOCTPOEHI1E t(w) 

6yAeM HCKaTb peweHI1e ypaBHeHI1A /4/ AflA ~W) KaK <!JyHK~I-11.1 nepe
MeHHbiX z(w) 11 'i._w), nepeXOAR noTOM s cooTBeTCTBI111 c /27 I K nepe
MeHHbiM w 1.1 C(w). t:\nR YAo6cTsa 'sseAeM cneAy~~Y~ aaMeHy: 

(z2 1) 2 - 1 
t(z, v) = - t(z, v)·D- (w), 

z4 " 

rAe Mbl .RBHO Bb1A8I11.1J11.1 1.13B8CTHbli1 /9/ D(w) -npOH3BOJ1: 

0{-w) • D(w), D(l- w)D(w) = 1. 

TorAa ypaaHeH11e /4/ npi1MeT BI1A 

t(z ', v') t(z, v) = R(z, v), 

1331 

/34/ 
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"\ 

rge 

[1+ 
3 32 3 d ] 2(1 + 4z - 4z )p(z) v + _P_(z_) v2] [1 + _· v_ r 1 + __ v __ 

1+Z l+Z (1-z)2 L (1-z)(1+~) 
R(z, v) = 2 

2 

[1+ (1+ ~ ),j[ 1+ 1 _•,,] [1+(1-: z)p(z)v] 

5ygeM pewaTb :no ypaaHeHI-1e, paanaraR t(z, v) 1-1 R(z, v) aHanori-14-
Ho 113-151 8 $YHK~I-10HaJlbH~~ PRA no CTeneHRM z 2 v: 

t(z, v) = k¥O t(k) (z)(z 2 v)k 

00 
(k) 2 k 

R(z, v) = l R (z)(z v) . 
k=O 

1351 

nogCTaBJlRR 1351 B 1341 1-1 npt.1paBHI-1BaR 4JleH~ npl-1 OAI-1HaKOB~X· CTe
neHRX z 2 v, nony41-1M peKyppeHTHY~ CI-1CTeMy pa3HOCTH~x ypaaHeHI-1~ AllR 
t tk) (z) : 

t (O) (z) = 1 , 

e - r -<el (£) (-1) t (Z+ 1) + t (z) = R (z) 
e- 1 

- l ~ t(k)(z) - 1361 
k=l 

-£it t(f-rn)(z) ( I ~ t(k) (z)), 
rn=1 k=1 

e =1 ,2, ... , 
rge ge~cTBI-1e onepaTOpa ~ Ha t (k) (z) a,agaHo 1181. 

flerKo s1-1geTb, 4TO peweHI-1R ypaaHeHI-1~ 1361 onpegeneH~ np1-1 Kam
AOM e C T04HOCTb~ AO npo~3BOJlbHO~ 4eTHO~ nepi-10At-14eCKO~ laHTI-1-
nepi-10AI-14eCKO~ B 3aBI-1CI-1MOCTI-1 OT £1 $YHK~I-11-1 z. 3TO 06CTORTeJlbCTBO 
ecTb cnegcTBI-1e gonycT!-1Moro D-npot.13Bona. M~ pacnOPRAHMCR 3T~M, 
BW6!-1paR peryJlRPH~e B Hyne peweH~R ypaBHeHI-1R 1361: 

t(k)(z) - const + O(z 2 ). 1371 
Z-> 0 

-(kl 
npl-14eM np1-1 z = ± n In =1 , 2, ... I t (z) 6ygyT I-1MeTb non~ca nopRgKa 2k. 
nocKOJlbKY vz 2 B COOTBeTCTBI-11-1 C 1271, 1301, 1311 BegeT ce6R KaK 
w2 npH MaJlbiX W, TO 4JleHbl PRAa 1351 AllR t(z, V) 6ygyT I-1MeTb nopR
AOK -w2k • 

PewaR ypaaHeH!-1e 1361 np1-1 f =1 , 2, nony41-1M 
' ' 

- (1) 4 
t (z) = z2(z2-1)2 - 481 (z)' 1381 

t (2) (z) 6 + 51z2 _ 55z 4+ 93z 8 - 63z'l+16zl~ 16 cP (z) + 1._4>" (z) + 
6z4(z2 -1)4 3 2 

8 

ll 
d 

II 

~ 

1 
I 

;I 
.~ 

' 

l 

~ 

i· 

"' •,t 

I 

J 
'i 

it.• 
lJ . 
h . 
!I 
) t 

1 
1 
; 'I 

I ,j 

rge 

1 -(1) 2 (2) -(1) d 
+ -

2 
[t (z)] - 48 1 (z) F (z)- 4c/> (z)-81 (z) + Q,z (z ), 

dz 

o1 (z + 1) = 8 1 (z), o1 (-z) =o 1 (z). 

82 (z + 1) =-o 2 (z), o2 (-z) = 82 (z), 

l 2) 3 1 (z) -- + const+ O(z , 
z2 

z->0 

o 2 (z) - -1- + (g2 + 4F (2) (O) - g.f;C1)' (0))_!_2 + const + O(z2). 
z 4 2 z z->0 

1391 

B COOTBeTCTBHI-1 C 1371, 1311 t(z, v) npH W->0 6ygeT I-1MeTb noaege
HI-1e 

- 2 t(z, v) - 1 + O(w ). 
w-+ 0 

Torga, sb161-1paR D(w) a BI-1Ae 

D(w) =D 1 (w)/tg4~-w. D 1 (0) =const;£0, 
2 

ll10I 

flOJly41-1M B COOTBeTCTBI-11-1 C 151, 1321, 1331, 1401 npaBI-1JlbHOe nose
geH!-1e o6~ero peweHI-1R a 6opHOBCKOM non~ce: 

-4 
Res S i (0) =-f.. i D 1 (0) (; ) 

5. 3AKfli04EH~E 

TaKHM o6paaoM, HanomeHH~~ a~we MeTOA peKyppeHTHoro nocTpoeHHR 
o6~ero peweHHR ypaaHeHH~ 4y-floy nosaonReT HaXOAI-1Tb o6~ee pewe
HI-1e, I-1Me~~ee npaBHJlbHOe nOBeAeHHe B 6opHOBCKOM nOJl~Ce, B Jl~60M 
npH6nHmeHHI-1 no cTeneHRM C(w). HaxomgeHHe swcwHx npH6nHmeHH~ 
1Ky6H4HWX IS! H BWWel He npegCTaBJlReT npHH~HnHaJlbH~X TPYAHOCTe~ H 
JlHWb TeXHH4eCKH CJlOmHO, 

nocKOJlbKY, KaK nerKO Bt.1geTb H3 l22i, 1381 H 1281, 1291, 
K03$$1-1~HeHTW ¢YHK~HOHaJlbHWX PRAOB 1351, 1131, 1141, aoo6~e roao
PR, RBJlR~TCR CJlOmH~MH TpaHC~eHgeHTH~MH ¢YHK~MRMH H TPYAHO HageRTb
CR Ha noJly4eHHe 3aMKHYTbiX Bblpa>KeHH~ AJlR X(W), y(w) H t(w), TO 
~enecoo6pa3HO paccMoTpeTb aonpoc o6 onHcaHHH 3KcnepHMeHTaJlbHO~ 
HH¢0pMa~HH Ha OCHOBe npH6JlHmeHHOrO BwpameHMR AllR o6~~ro peweHI-1R 
S. (w) 161 · 

1 
• ~. + l [17 . y(k) (w*) + /-... x<k)(w*)]Ck (w ) 

s<.n>cw) = D(w) 1 k=O 1 • 1 -
1 l t (k) (w *) C k (w) 

kd0 
rge w*= w +f3(w). 

9 



.,. 

C :no~ l.le!lbiO npHBeAeM A11fl n =2 BblpameHHfl A11fl x (k) (w), y (k) (w) 
1-1 t (k) (w) npH k =0, 1 , 2: ' 

x (O) (w) = ; , x C1\w) 2 
w3(w 2 _ 1) + -;2Y1 (w), 

2 

1 X (2 ) (W) = W
4 

-3W
2

+ 12 
3w5( w2-1)2 

4 + 3(wl!...-l)w3(¢(w)-~a 1(w))+ ~w2-3) /41/ 2 w 4( w~1:)2 Y1 (w) + 

4 1 - 1 
+ -y~(w) + -t/I (w) + -y2 (w); 

w3 w2 w2 

Y (O) (w) 1 
w2 

y (1) (w) = _.'!/_:_±.._3 - + _!_y (w) , 
w4(w2- 1) w3 1 

(2) w4-2w2 + 21 2 (w2+3) ( 9 )) 
Y (w) = -------- +- ¢(w)- -a1 (w + /42/ 

3wll ( v.2- 1)2 3 w4(w2-1) 2 

8~w1+4w 2 -3) 2- ) 12. 2 () 2 ( )· + ----------y (w)-+ --tjf(w + -r~ w + -y
2 

w , 
w5( w2-1)2 1 w3 w4 1 w3 

t<Ol(w) = (w2-!l:. t(1)(w)=.-4[~+ (w2~1)2o1('W)+ 2(w:-l)yl(w)], 
w 4 w w w 

t (2)(w) = _ 66-25w 2 + 54w 4 - 47w 6+ 16v. 8
_ Jt (1-2w 2+4w 4

- 2w6
) ¢(w) _ 

6w8 (w 2_ 1) 3 w6 

4(w 2- 1) 1 1 (w 2- 1)2 
" 4 . 12 

--5-y(w) +- 4 ¢ (w) + -6 [401 (w) + 3a1(w)- -y1 (v.)1-
w 2 w V; w 

8(3w
2
- 5) 2 (w) _ 4(v. 

2 
- 1) (y (w)- Sy (w)O 

1 
(v.)) + 

- • yl ..,5 2 1 

/43/ 

(w
2

-1Lco
2 

+ soi) · 
+ w4 

3TH Bblpa>KeHHfl npl-1 (y1 , a1, ~ I ) =0 COBnaAaiOT, ecTeCTBeHHO, 
c /25-27/ 1-1 /30-32/ 1-13/6'. <byHKI..ll-11-1 (a 1 (w), y 1 (w),o 1 (w) /i =1 ,2/ 
YAOB!leTsopfliOT ycnoBHflM /23/, /24/, /39/, o6ecne4HBaiO~HM npaBHnb
HOe noBeAeHHe peweHHfl B 6opHOBCKOM no1110ce. Mo>KHO noKa3aTb /aHano
rH4HO /!!/ I, 4TO HX sseAeHHe CBOAHTCfl K nepeonpeAeheHHIO f3(w) , 

D(w) 1-1 C(w) npOI-13B011bHbiX <!JYHKI..ll-1~, B KOTOPOM a1 , Yt, 0 I OTBeAeHa 
ponb napaMeTpos. Bo3MO>KH~~ KPHTep!-1~ s~6opa a 1 ,y 1 1-1 O· c l.le!lbiO 
ynpo~eHHfl K03QJ<!JI-1l.IHe{iTOB QJYHKI..lHOHa!lb HbiX PflAOB no C (W) X&) (w), y (k)(w) 

1-1 t (k) (W) He3¢<1JeKTHBeH ~3-3a C110lKHO~ TpaHCI..leHAeHTHO~ npHpOAbl 
B~pa>KeHI-1~ /41-43/. no3TOMy, B03MOlKHO, 111-1Wb 3aMKHYTOe B~pa>KeHHe 
A11fl o6~ero peweHHfl, 3aBHCfl~ero oT C(w), no3B011HT CAenaTb onpeAe
neHHbl~ Bbl6op. 
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Pepux K.B. P2-82-8JJ 
HeTop; peKyppeHTHoro nocTpoeHn>r o61IU1x HHTerpanoo n OOIJ.Iaro 
pemeHmi ypanHemr:H 'ty-J1oy 

C<lJopMymrponaH MeTop; pemeHHJI nonytreHHbiX paHee anTOPOM rl>YHK
~HOHaJJhHbiX ypanHeHH:H, onpep;eJJJIIDIJ.IHX p;na ODIJ.IHX HHTerpann ypao
HeHHH 'ty-J1oy - w +f3(w) u C(w), trTo rrosnonHeT BbipasHTb p;oe H:s 
Tpex HCKOMb!X tPYHK~HH, BXO,lJ;HIIU1X B ypanHeHHH lJ:y-JJoy, tiepes 
HHTerpaJJbl, npep;.rroJKeH Me TOp; ilOCTpoeHHH TpeTheH tPYI!I<~HH J<ai< !lJYIIIt
~HH p;nyx IIepBbiX, 'ITO II03BOJ1HeT HaHTH B J110DOM IIpHOJ1Hl!CeUHH 
no C(w) o5ll.lee pemeHHe ypanHeHn:H 'ty-J1oy, KoTopoe npuoep;euo B 
saKnrotreHHH n Knap;paTHtiHOM no C(w) npuonHJKeHHH. YKasaHHbiH MCTop; 
nocTpoeHHH o5ll.lero pemeHHH ooecnetiHBaeT npannnhHOe rronep;eHue 
era n 5opHOB CKOM rromoce. 

PaooTa BbiiiOJJHeHa B J1a5opaTopuu TeopeTntiecKo:H tPH3HKH OH5IH. 

npenpHHT 06beAHHeHHOrO HHCTHTYTa AAePH~X HCCfleAOBaHHH, ~y6Ha 1982 

Rerikh K.V. PZ-82-813 
The Method of Recurrent Construction of the General Integrals 
and the General Solution of the Chew-Low Equations 

The method of solving the obtained earlier the functional 
equations, which define two general integrals, W+{3(w) and 
C{w) of the Chew-Low equations is formulated. This makes it 
possible for us to define two of three being included in 

.the Chew-Low equations unknown functions through the integrals. 
The method of construction of the third function as a function 
of the first two ones is proposed, that makes it possible for 
us to construct in any approximation with respect to C(w) the 
general solution of the Chew-Low. equations, which is given 
in conclusion in the quadratic approximation with respect to 
C(w). The formulated method of construction of the general 
solution provides its correct behaviou~ in the Born pole. 

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