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§ 1 • BaenenHe 

1.1. M bi 6yneM paccMarpHBBTh Monenb Kaauroaoii reo
PHH nonH, onpenenHeMyiD raMHnhTOHHaHOM 

H = ...1. I[- 02 
+ (k

2 
+ M2)¢(k)¢(-k)]dk 

2 o¢ (k) o¢ <- k) ( 
1 

> 

4 4 
+ g I j~ I ( ¢ (k i )dk i ) 0 ( j~ I k j ) ; 

3li8Cb HMnynbChl k , k i - OHHOMepHhie. Ilpeo6pa30B8HHeM 

k = p yg, 

¢ (k)=f(p)/ yg , 
(2) 

rBMHnhTOHH8H (1) npHBOllHTCH K BHliY 

h=..l.I[- o2 + (P2+ N2)f(p)f(-p)]dp 
2 of(p)of(-p) 

4 4 
+In (f(p.)dp. )o( I P. ), 

i=l I I j=l J 

(3) 

I I/ He conep*allleMy paaMepHbiX napaMerpoa. Cornacuo 
OCHOBHOe COCTOHHHe yp8BH8HHH llJpeHHHrepa 

(h-E 0 Hlo= o {4) 
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cnenyer HCKaTb a BHne 
n -K uo= e (5) 

rne 

K= f [ fa(q)f(q)f(-q)dq 

4 4 (6) 
+ f C 4(qrq 2,q3,q 4 > n (f (q.)dq.)B (I q. )+ ... ] 

i=I 1 I j=I J 

B cnyqae H9BbipO>KneHHOro OCHOBHOro COCTOSIHHSI nHOO 
~_j 

f(q)=,88(q) +if(q), (7) 

3 
K = .1.

2 
[f b(q)¢ (q)¢ (-q) dq + f 0 3 (ql' q2,q3 > ~(if(q 1)dq 1>xc8 > 

3 4 I-I 4 
x8( I q. )+ f D4(qi,q2,q3 ,q

4
)ll(¢(q. )dq.)B(I q. )+ ... ] 

j=I J i=I I 1 j=I J 

B cnyqae BblpO>KneHHOrO OCHOBHOrO COCTOSIHHSI. noncra-
HOBK8 (6)-(8) a (3)-(5) cornacHo/I/ naer ypasHeHHSI 

2 2 2 
a (p. d= p +f. + 6 f ds[C (p,-p,s,-s; f.)-C.(O,O,s,-s; d), 

1 4 ~ 

C,.(p
1

,p2,p
3 ,p

4 
;d I

4
=2+15fdsC

6
(pi,p 2,p

3 ,p 4
,s,-s; f), 

(9) 

I2nc2n(pl'p2, ... p2.;d +· I ¥.f4[c C ~1 
2a+2,8:::;2n+2 .4 2a 2f:I" 

(2n +1)(2n+ 2) 
2 fdsC2n+2 (pi ,p2 , ... p2n's,-s;l), 

2 . 3 ..l 
N ,8+4,8 + 

2 
fD3(s,-s,O;,B)ds=0, 

2 2 2 ·2 6 ):) (p;,B)=p +12,8 +N + JD4(p,-p,s,-s;,B)ds, 

4 

(IO) 

,. 
'rJ 

': 

:~~ 

-~· 
··~ \ 

~~, 

~ 
il 
:1 

~~ 
~ 

"I 
{ 

~ 
'* ' 

0a<PI ,p2,p3;,B)a3 = 8 ,8 + 10 f 0 s<PI ,p2, ... p3,s,-s; ,B)ds, 

a4D4(pi,p2,p3,p4;,8) + 3"/[ D3,D3l= 2 + 

+ 15JD6 (pl'p2,p3, p4 ;s,-s;,B)ds, (10) 
........................ 
D (p , p , ... p ; ,8 ) a + I ¥ [ D a, D ,al 

n I 2 n n a+,8=n+2 

=.!ntl d(n+2) JD (p ,p , ... ,p ,s,-s; ,B)ds, 
n+2 I 2 n ........................ 

nnSI onpeneneHHSI K03~HUH9HTHbiX ~YHKUH~ paano>KeHHH 
(6) H (8). 3necb 

n n 
I =I a(p. ,f.), a =I b(p.,,B), (11) 

n i=I 1 n i=I I 

a [S!a•C 2,al, 2a+2 ,8=20+2 o6oaaaqaer peaynbrar CHM-
MerpeaauHH Bbrpa>KeHHSI 

2 2 -I n 
C2 (pI ,p2 , ... ,p2 I'- ~ P. )C2,8(p2 'P.2a t••·P2 •-: I2 pl. ) 

a a- i=I 1 a + n J= a 

no nepeMeHHbiM pi ,p
2

, ... p
28

. 06oaHaqeaee [Da ,Dtf ssoner
CSI aaanoreqao. 

B ypasHeHHSIX ( 9) BMecro N 2 sseneH HOBbiH napaMerp 
f. no ~opMyne 

N 2 =f. 2 - 6 f C 
4 

(0,0, s,-s i. f. ) ds, ( 12) 

aaanoreqHbiM o6paaoM a ( 10) nepsoe ypasHeHHe naer 

N 
2 

= -4,8 
2 - _3_ f D (s, -s; 0; ,8) ds, 

2,8 3 ( 13) 

T8K qro BTOpoe ypaBH9HHe CHCT9Mbl ( 10) MO>KHO nepenH
C8Tb B BHne 

b
2 

(p; ,8 )=p
2 

+8,8 
2 

+ f ds[6D4 (p,-p,s,-s; ,8)-~D3(s,-s;O;,B )]{lOa) 
2,8 
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1.2. Ka>KeTCSI ecTeCTBeHHbiM O>KHllBTb, qTo CHCTeMa 

ypaaaeHHH (9) HMeeT HHTepecy~mee Hac peweHHe ao 

BCeH o6naCTH 

£
2

>0 (14) 

H qTO CHCTeMa (10) HMeeT peweHHe B o6naCTH 

f3 2 > 0. (15) 

Torlla ypaaaeHHSI (12) H (13) onpellenSI~T llBe ~YHKUHH, 
N~(£) H N ~f3). B HaCTOBweA pa6oTe Mbi noKa>KeM, qTo 

N2(0)=N!{O). (16) 
I 2 

AaanorHqHbiM o6pa3oM ypaaHeHHSI (6) H (8) onpellenSI~T 
~YHKUHOH8nbi K 1(£} H K 2({3) B o6naCTSIX (14) H (15) 
cooTaeTcTaeaao. H3 aawero paccMoTpeHHB 6ylleT cneAo
aaTb, qTo 

I< 1(0) = K 
2
(0). (17) 

§2. AoKa3aTenbCTBO paaeacTaa (16) 

2.1. H3 ( 10) BHllHO, qTo KoaqxpHUHeHTHhie ~YHKUHH D 
C qeTHbiMH HOMepaMH npH {3-> 0 CTpeMSITCH K KOHeqHOMy 

npelleny, a c aeqeTHbiMH HOMepaMH - Hcqe3a~T. Cllenaa 
COOTBeTCTBeHHO 38MeHy 

0 2n+l (pl, ... p2n+l ;{3)={3 ~2n+l(pl, ... p2n+l ;(3), (18) 

nepenHweM ( 10, (lOa) B BHlle 

b
2

(p;f3)=p
2

+8f3 2 + Ids[604 (p 1-p,s,-s ;{3~- ~ ~3 (s,-s,O ;{3)], 

D 4 (pl'p2, p3,p4; f3 )o 4 +ff 34·3 [~3 &3 ] =2+15 f06(pl'p2'p3,p4 's ,-s;f3)ds, 

. . . . . . . . . . . . . . . . . . . . . . . . (10 a) 

&3 (pl'p 2, p 3 ;{3 )o 3 = 8+ 10 I &5 (p1 ,p2 ,p3 ,s,-s; f3 )ds, 

6 

~, 

I 
~I 
~1 
'I';' ,, 

~5 (p1 , •.• ,p5 ;{3 )o 5 + 2 ¥ ['&3 , 0 4]= 21 {~7(p 1, ..• p
5 

,s,-s,;f3 )ds, 

(2a+1) 2 f3 C' 

&2n+l (pi ,p2 , ... p2n+l ;{3) 0 2n+l+ I 2 4 -[ 1.92atl02J (lOy) 
2a+l +2{3=an ~ 

(2n+3)(2n+2) I·~ (p ,p
2

, ... p
2 

+
1
;s,-s;f3)ds, 

2 2n+ 3 I n 

......................... 

2.2. Dpellnonarasr, qTo CHCTeMa (9) npH £= 0 HMeeT 

peweHHe a(p;O), C4(p,,p 2 ,p3 ,p 4 ;0), ... , Mbi noKa>KeM, qTo 

CHCTeMa (lOa), ( 10 y} llpH {3=0 HMeeT peweH11e 

b(p;O)= a(p;O), Q_zn (PI'···~n;0)=<;8(p1 , ... p 20;0), n =2,3, ... ; (19) 

~2n-l(pl, ... p2n-I·;0)":' 2°C2n(pl,p2 , ... p2n-I'O;O) '(20) 

=2nC~.fp1 ,p2 , ... p 20_ 1 ), n = 2,3, ... 

2.3. AnSI aToro nepenHweM ypaaHeHHSI (9), aaq11aasr co 

BTOpOro, nonO>KHB £=0 11 llpHHHB paBHbiM Hyn~ OllHH 113 

apryMeHTOB B K8>KllOH 113 ~YHKI;tHA c4, c6 ... . Bocnonb-

30B8BWHCb BBelleHHbiM (20) 0603HaqeHHeM Sz~(l\ ,p
2

, ••• ~0J H yqHTbiBaH, qTo cornacao (9) a(0;0)=0, 6ylleM 11MeTb: 

c~ (pi' p2 ,p3). I~= 2 +15 I dsC~ (pi' p2 ,p3 's,-s), 

co (p , ... p ) Io + I 2 2a -1 2a2{3 [c.oc ] (9a) 
2n+2 I 2n+l 2n+l 2a-1+2f3=2n+32n +2 4 "2a:2{3 

(2n+3X2n+4) ICo ( )d 
= 2 4 PI ,p , ... p2 I ,s,-s 8 ' 2 n+ 2 n+ 

........................ 
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3aeCb MHO)I{IfTenb (2a-1)/ (2 0 + 2) COOTBeTCTByeT Bepo-
51THOCTH TOI'O, 'iTO HyneM OK8)1{9TCSI OlllfH H3 2a- 1 
cso6ottHbiX apryMeHTOB QJYHKUHH C 2a ( nocneaHHA apry
MeHT paBeH, BBifllY (6), MHHyC CYMMe BCeX OCTanbHbiX) t 
! 0 = I I 0 • Bsoag o6oaaaqeaae n n f= 

2nC2n= 8;2n-1' (21 ) 

npuseaeM (9a) K suay 

8; i (p I'p 2 ,p 3) !o3 = 8 + 10 J 8; ~(pi ,p2 ,p3 's,- s) ds ' 
r--1 

r:-, ( ) " 0 + " 2 (2a-1)28 [r:-, C ] (96) \92 I pI , ... p2 I .._ 2 t .._ 4 \!)2a I ' 2t:l 
n+ n+ n+ 2a-1+2{3=2n+3 - t-' 

_ (2n+2X2n +3) J 8;' (p , ... p ,s,-s)ds,n=2,3, ... , 
- 2 2n+3 I 2n+l 

KOTOpbLH OTnH'i89TCSI OT ( 10 )') npH {3=0 nlflllb 3aMeHaMH 

b(p;O)-+ a(p,O), 0
2 

(p
1
, ... p ;0)-+C 

2 
(p

1 
, ... p

2 
;0), 

n 2n .n n 

. (22) 
8;2n+ I (pl' ... p2n+l)-+ c1;n+l (pl' ... p2n+l ) '2a+ 1-+ 2a-1. 

3aMeTHB 9ll19 1 'iTO CHCTeMa (lOa) npu {3=0 OTnH'iaeTCSI OT 
(9) Dplff= 0 nHlllb 3BM9HOH 

6 J D 4 (O,O,s, -s; 0) ds -+ .1.. J &
3 

(s,-s ,0; O)ds, 
2 I (23) 

Y09)KJ:l89MCSI B cnpaseanHBOCTH YTB9p)KJ:l9HHSI DYHKT8 2.2, 
nocKonbKY cornacao (21) 

4C~=c1i· 

2.4. Tiocne aToro cnpaseamJBOCTb ¢opMyn (16} <1 (17) 
CT8HOBHTCSI O'i9BifllHOH. 

2.5. ct>opMynbi (22), (23) paoOTb(l/ DOK83biB810T, 'iTO 
B npasoA qacTH (12) If (13) npu t 2 -++oo If npu {3 2-++oo 

rnaBHhiMH SIBnSIIOTCSI qneHbl £
2 H _.:.4{3 2, TaK 'iTO DpH £ 2-++oo 

8 

OCHOBHOe COCTOSIHHe 38B9ll0MO He Bblp0)KJ:l9H01 a npH 
{3 2 -+ + .oo OCHOBHOe COCTOSIHHe 38B9ll0MO Bblp0)KJ:l9HO. 

TIOSTOMY MO)KHO 0)1{HJ:l8Tb, 'iTO OCHOBHOe COCTOSIHHe 
I'8MifnbTOHif8Ha (3) He Bblp0)KJ:l9HO B HeKOTOpOH oonaCTH 
N 22 N f H Bblp0)KJ:l9HO B apyro:H oonaCTH, N2 < N i. Peaynb
TaT aacTOSIIUeA paooTbi noKa3biBaer, 'iTO N~=Ni. 
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