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1. B B e JJ. e H R e 

K Ill 0 • • 
aK H3a9CTHO 1 rrpo neMa HaXO~JJ.eHHR acex perueHHH ypaaHeHHH THIT8 

ypaaHeHHH l..fy-floy CaOJJ.HTCR K pemeHHIO cneJJ.yJOIDetl CHCT9Mbl H9n:I'!H9tl:HbiX 

QJYHKUHOH8nbHbl~ ypaBH9HHfi BHJJ.a 

S
1
(w)S

1 
{1-w)=l 

( 1.1) 

S (-w)=A S (w) 
I ii i 

a Knacce MepOMOpcpHbiX D;eHCTaHTenbHbiX cpyHKUHH KOMITneKCHOr'O rrepeMeHHOr'O 

W • 3aecb SIt W ) - M8TpH'IHbie sneMeHTbl $ -MaTpHUbl a COCTORHHRX 

j , A 1 i - sneMeHTbi MaTpHUbi KpoccHHr-cHMMeTpHH rropRJJ.Ka n co 

caoiicTaaMH A
2 = E, l A 1. = 1, a yHHcpopMH3YJOillaRCR rrepeMeHHaR· w caRsa-

j ) 

Ha C 8HeprHeH W HaneTaJOrueif 'IaCTHUbl a CHCTeMe U9HTpa Mace H3aeCTHblM 

o6pa3oM: w = 1.. arc sin w • B aacToRruee apeMR o6ruee pemeHHe ( 1,1). aall:-
n 

JJ.eHO TOnbKO JJ.nR aayXpSIJJ.HOH MaTpHUbi 1 2-4t, .LlnH MaTpHUbl KpOCCHHf'-CHMMeT-

pHH ITpOH3aOnbHOf'O ITOpHJJ.Ka al 1,51 Obln pa3aHT MeTOJl ITOCTpOeHHSI HeKOTOpO

ro Knacca peilleHHfl: 1 JlnH KOTOpb!X n1060e H3 OTHOill9HHii: S I t W) IS it W) RBnH

eTCR pauHoHanhHoll: cpyHKUHell: w. OaaaKo alGI rroKa3aHo, 'ITO aTHM Knac

coM He HC'IepiTb!BaJOTCSI ace pemeHHst l l,l}, .LlnH H8XO~Jl9HHSI acex pemeHHii: 

( l,'J) ObinO 6bi JlOCT8TO'IHO 3H8HHSI BCeX <jJyHKUHOHanbHbiX CBH3efi M9)1{/ly 

( n-1) - !jlyHKUHHMH x t w J = S 1 t w J I S kt w J, rae k !jJHKCHpoaaao, a 
lk 

i ,f, k. HH~e a rnaae II 6yaeT rrpeano~eH Me To a Hax-o~aeHHH cpyHKUHoHanb-
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HblX CB513ei1: B ypaBHeH!fSIX ( 1,1) C TpexpSillHOfi M8TplfUefi KpOCCifHr-cHMMeT

pHifo 06o6meHHe MeTOll8 nnSI M8TpHUbl npOH3BOnbHOro nop51llK8 TpHBH8nbHOo 

B rnaBe III c noMOlllbiO sToro MeTona nafineHbi Bee nonlfHOMifanbHbie cjlyHK

UHOHanhHbie CB513H nnSI MaTpHUbl A(l, 1 ) • 

II. MeToA HaXOlKJleHHSI <lJyHKUHOHanbHhiX CBSiaen nnSI 

TpexpSIAHOH M8TpHUbl KpOCCHHr-cHMMeTpHH 

BBeneM OTHOIIIeHHSI X (w) = S 1 (w)/S 3 (w) H y(w)::S (w)/S (w). 2 ~ 

EcnH x ( w) H y( w) ecTb pau~roHanbHbie cjlyHKUHH w ~rnH lKe pauHoHanbHbie 

cjlyHKUHif OT HeKOTOpofi Tp8HCUeHneHTHOft cjlyHKUHH ~ ( W) 1 TO X ( W) 

o65138TenbHO CBSI38Hbl tPYHKUHOHBnbHOfi CBSI3bl0 BH/la p (X, y ) .- 0 1 
N 

H y ( w) 

rne 

PN (x, y) ecTb nonHHOM no x If y , a N - MSKCHMBnbHBSI cyMMapHaSJ 

CTeneHb X H y , ilOK838TenbCTBO. 3TOrO YTBeplK/leHHSI TpHBHBnbHO H rrpoB0-

/7/ 
llHTCSI anre6paH'IeCKH ( CM,,HanpHMep, §54) ,ECnH lKe x( w) H y( W) SIBnSI-

IOTCSI cyry6o TpaHCUeHneHTHb!MH MepOMOpcjJHb!MH tPYHKUHSIMH 1 TO cjlyHKUHOH8nb

H851 CB513b aanaeTCSI ypaBHeHHeM P(x ,y) =0, rne P( x, y )- aeKoTopaSI TpaHc

ueHneHTHaSI cjlyHKUHSI X , Y, 

nocKOnbKY P(x, y) He coneplKHT SIBHO w , To ypaBHeHHe P( x, y ) ... 0 

HHBapHBHTHO OTHOCHTenbHO 38MeH W ->- W H W -> 1-w • nosTOMy OHO 

nonlKHO 6b!Tb HHB8pH8HTHO OTHOCHTenbHO npeo6pa30B8HHA KpOCCHHra H 

yHHTapHOCTif ( CM, ( 1,1)) 

X 

LA ( y 

X 

LI 
y 

) = ( 
XA 

YA 

) = ( XI ) 

YI 

.1.. 
X 

.1.. 
y 

A11x +A 12 Y + A 1s 

A31 X + Aa2 y + Ass 

( 2.1) 
A X + A22 y +A 23 21 

A X +A 32 y +A sa 31 

). ( 2.2) 

4 

'-l 
·.~ 

1 
Ecnlf 3TH ycnoB!fSI BhmonneHbi, TO ypaBnenHe P( x , y) ""0 onpenenSJeT 

anre6paH'I€CKyiO HnH TpancueaneHTHyiO KpHByiO, lfHBBpHBHTHYIO OTHOCHTenbHO 

( 2,1) H ( 2.2) • nocKOnbKy TO'IKB X = Y = 1 SIBnSJeTCSI HefiO/lBH>KHOft TO'IKOft 

npeo6p830BBHHi1: (2,1) (2,2), TO yno6Hee paCCM8TpHB8Tb P(x,y) K8K cjlyHK-

UHIO U = x-1 H v=y-1. 

Torna npeo6paaoBaHHSI ( 2.1) H ( 2.2) nnSJ u H v 
npHMYT Blf/l 

(A II-A 81 )u +(A 12 -Aa~ )v 

L ( u ) =( UA) 

A V VA 

1 + A 81 u + A 
32 

v 

(A21 -A 31 )u +(An -A32) v ( 2.3) 

1+A 31 u +A 32 v 

u 

u 1 + u 

L I ( 
U I 

) =( ) = 
VI v ( 2.4) 

v ----
1 + v 

ilnSJ TOrO 'IT06b! KpHB851 P( U , V) 6bin8 HHB8pH8HTHOfi OTHOCHTenbHO 

necKpeTHoro npeo6paaoBaHHSI LA, • ynoBneTBopSIIO.Ulero CBOfiCTBY L ~ = E, 

rne E - TO>K/leCTBeHHOe npeo6p830BBHHe, He06XO/lHMO H /lOCT8TO'IHO Bhl

llOnHeHHSI ypaBHeHHfi 

L P(u,v) .. P(u ,v )=P~u,v)C A A A t u 'v ) 

L~ P(u,v)= P(uA,vA)C(uA,vA)= 

=P(u,v)C(u,v)C(u ,v ),P(u,v). 
A A 

Ha Tpe6oBaHHSI HHBapHaHTHOCTH ypaaHeHHSJ P( u, v) = 0 
2 LlHCKpeTnoro npeo6paaoBaHHSI L 1 co caoi!:cTBOM L 
1 

= E 

nony'laeM: 

5 

OTHOC!fTenbHO 

ananorH'IHO 



L P(u,v) 
I 

P ( u , v ) = P( u , v) g ( u , v) 
I I 

L 2 P ( u , v) = P( u , v ) g ( u v ) = 
I I I I I I 

p ( U , V ) g( U 0 V ) g ( U 1 V ) c· p ( ll, V ) o 

· I I 

TaKHM o6pa30M, Mbl ·npnxonnM K cnenyiOmeif cncTeMe ypaBHeHnif llllSI 

P( u, v) : 

I. p ( u 'v ) = p ( u , v) c ( u ,v) " 
A A 

2. C(u ,v)C..(u,v)=l. 
A A 

( 2.5) 

P(u ,v ) =P(u,v)g(u,v). 
I I 

3. 

4, g ( U I, VI ) g ( U 1 V) = 1 " 

Pa3JIO)f(HM P(u,v),C(u,v)H g(u,v) no OllHOpOllHblM fl0Jll!HOM8M j 

ICTeneHH OT u H v" 

k k-m m 
P(u,v)= ~ :1 a u v 

k=O m=D km 

"' k k-m m 
C(u,v)= ~ l c u v 

k=D m=<l km 
( 2.6) 

k k-m m 
g ( u,v) ~ l :1 g km u v 

kodl modl 

BsencM o6o~~lll'l'ICHIISI (eM, ( 2,3)) 

Ati-Aat = bll ' Al2 -A 32= b 12 ' 
( 2.7) 

A 21-A31 = b 21 , A2S -A32 = b22 I 

Aat= d t , A = d • 
32 !! 

6 

\ 

l ,I 

l 
t 
lt 

''~ 
.~ .. 

.j 
~ 

nollCT8BilSISI ( 2, 6) B ( 2,5) 1 nony'IHM 4 CHCTeMbl peKyppeHTHbiX anre-

5paH'IeCKHX COOTHOIIIeHHti: Ha KO a<jxjlHUHeHTbl a km , C km 

I. 
k 

I 
&,o 

k 

2. I 
f=O 

k 

km k mln(m, £) f 
I 

q=O 
a B - I 

£1q £q f= 0 
I a£ c -0 

Q=max(O,m+f-k) q k-f',m-q-

mln(m,£) 

:1 c c 
q=max(O,m+f'-kl f'q k- f ,m- ~ 

k 

c;m :1 
f'= 0 

mln(m, f' ) 

r 
I 

q=O 

km 
afq B fq 

8 kO 

H g km 

3, I 
e= o 

I af' 
q=max(O,m+f'-kl q 

((-l)kc£-q-1 
k-m-1 

q-1 
c -g )=0 

m-1 k-f' ,m-q 

4. k 
I 

&o 

mln(m,f') 
I g g' =8 

Q=max(O,m +f'-k) £1q k -f' ,m-q kO 

k k mln(m,f') 
g ' = (-1) I I g f' 

k m f'=D q=max(O,m t f'-k) q 

£ -q-1 q-1 

c k-m-1 cm-1 

(2.8' -

Koa<P!fJHuHeHTbi 
km 

Bf'q B ( 2.8, I) H ( 2.8.2) onpeaenSIIOTCSI !flopMynoft: 

km £- 1 f1 k mln<f' ,m) m-p k-m+p- f m- P 
B = C (-1) I C d d • 

fq k- l p =max( 0, m+f -k) k-f' • 2 

mln(q,p) 
I 

t=max(O,p-f +q) 

f-q-p+t 
b 

II 

p-t 
b 

12 

q-t 
b b 

21 

7 

22 

p-t 
c c f -q q 

( 2.9) 



0CT8BnRR ITOKB B CTOpOHe BorrpoC 0 H8XO*UeHHH $yHKUHOHanbHhlX CBR3e~ 

P( u, v), RBnRIOIUHXCR uenbiMH Tp8HCUeHUeHTHbiMH $yHKUHS!MH OT u H V, oc-

T8HOBHMCR H8 rronHHOMHanbHbiX ¢yHKUHOHanbHblX CBR3RX, cf>yHKUHOHanbHbie 

CBR3H aToro Knacca xapaKTepH3YIOTCR TeM0 'iTO CyMMapHaR CTerreHb u H v 

orpaHH'ieHa qncnoM N, a cTerreHH u H 

H n 1 • B aToM cnyqae ¢YHKUHH Ct u , v ) 

CTpOeHHH H OHH eCTb COOTBeTCTBeHHO: 

V He rrpeBOCXOURT 'iHCen m, 

H glu,v) He HY*UBIOTCR B no-

c 
C( u, v) = 

00 

(l+A u +A v )N 
31 32 

g 00 
g( u , v)"' ---------

(l+U )m1 (l+v)nl 

( 2.10) 

rue KOHCT8HThl c
00 

H . gOO paBHhl + 1. Koa$$HUHeHTbi C km H g km O!Ipe-

uenRIOTCR H3 $opMyn ( 2,10): 

c =C 
km 00 

k 
g = g (-1) 

km 00 

N-1 m 
c c 

k+N-1 k 

k 
(-1) 

k-m m 
A A 

31 32 

( 2,11) 

k-m m c c 
k-m+m -1 m+n -1 

1 1 

DpoHnniOCTpHpyeM Terrepb H3nO*eHHbl~ MeTOU Ha rrpHMepe TpexpRUHO~ MaTpH

Uhl A(l, 1), 

8 

'"· 

(' 

\' 

III. Haxo*neaMe scex nonMHOMManhHhiX <jlyHKUHOHanhHhiX 

CBSI3eH UnSI M8TpHUhl A(l.l) 

111 
KaK nsaecTHO , MaTpnua A (1, 1) HMeeT BHU: 

1 -1 .i. 
T 3 

A(l, 1)"' _j_ .l. .i.. 
3 2 6 

...1 ....1 j_ 
3 2 6 

B COOTBeTCTBHH C onpeueneHHeM (2,7) HMeeM: 

b "'b ,o 
11 22 

d1"' ~ , 

b 12 =- 3/2 , 

1 d =-
2 2 

b21 
2 
T' 

km 
B aToM cnyqae Koa$$nuneHTbi B fq OTnH'iHbl OT HynSI TOnbKO UnSI 

max (0, e-m) '.S. q :; min ( e , k- m ) H oHH paBHhl, cornacao (2.9), 

km k 
B fq ,(-1) 

f-1 
c 

k-1 

m-f+ q 

c k-f 

f-q..;.k+m 
3 

1 m-q 
(-) 
2 

( 3.1) 

t· 

C yq~TOM ( 3,1) H ( 2,11) 0 CHCTeMbl .( 2,8, 1) H ( 2,8,3) 1IpHMYT 5onee 1IpOCTO~ 

BJ.IJJ, 

1. 
k 

I 
V,.,o 

k 
-I 
f,o 

k 

2. I 
f,o 

mln(f ,k-m) f-1 
I a e c 

m-f+q 

c k-f 

f-q 
3 2 q -

q ""!llax(O £-m) q k-1 

mln(m,f ) f N-1 m-q 
I a 

q=max(O.m +f -k) fq 
c (-1) c c 

oo k- e +N-1 k-f 

f-q 
3 2 q = 0. 

mln(m,f) e -q-l q-1 e m -1 n -1 
I aeq (C C - g (-1) C 1 c 1 ),0, 

q=max(O,m+f-k) k-m-1 m-1 00 k-f-+<ii-"'T1 m-q+n 1 -1 

9 

( 3.2) 



BbiiiHllleM sTH ypaBHeHHSI rrpu k = 0 ( m = 0): 

a (1-c )=0 
00 00 1 

a (1-g )=0. 
00 00 

Bo3MO)!(Hhi tiBa aapuaHTa 

1) a .;,oca =0 
00 00 

H coo=goo= 1 

a = 0" 2) 
00 

PaccMoTpHM rrepay10 B03MO)!(HOCTb 

a oo f. 01 coo = goo = 1 • 

IlpH k = 1 H m =0 1 1 HMeeM (a
00 

= 1): 

2a +3a =N 
11 10 

H3 ( 3,2,1) 

a =.l.m 
10 2 1 

-.l.n 
H3 ( 3,2, 2) 

a 
11 - 2 I 

0TCJOlla rronyqaeM ycnoaue 

3 
N=n +-m 

1 2 I 

IlocKonbKY N m H n - uenbie qucna, TO m 1 I I I 

a T8K KaK i m 
1 

= N- n 1 - m 1 H n 1 + m 1 ?: N 1 

o6paaoM, P( u 
1 
v) He aaBHCHT oT ul To ecTb oT 

HynSI KosQ:l<fmuHeHThi a l<m ecTb a kk • 

( 3.3) 

llOn)!(HO 6b!Tb q~THbiM 1 

TO m =0. T 8KHM 
1 

X 1 a OTnHqHbie OT 

Llm1 OIIp:eneneHHSI K0:31j:l<jJHUH9HTOB a kk AOCTaToqHo paCCMOTp9Tb ( 3,2,1) 

npn m = 0 ( N = n ) : 
1 

k r e-1 k 
I a

00 
2 C =C , f= 

1 
Lt k-1 k+n 1 -1 

10 

( 3.4) 

{' ·~· ·~. ' ··: 

'i'l 
I 

f' ~~: .l \ ' l 

., 

.'' 

.. ;4' .. 1 

' ' 
' ' 

,, ,.) 

fi 

OcTanbHbie ypaaHeHHSI ( 8.2,1) H ( 3.2,2) He AaJOT HHqero Hoaoro no cpaa-

HeHJUO c (3.4). lila (3.4) Mbi nonyqaeM 

a =.l.c 3 

33 2 3 n 1 
IlpeArronaraSI, qTo AnSI 

1 
all=znt 

1 r 
aH"'i'Cnl 

1 
3 22 

1 c2 
= T2 nl 

sTo aepHo, no 

HHAYKUHH tiOK83biBaeTCSI 1 qTo STO aepHO H AnSI a e+ 1 e + t 
1 k 

TaKHM o6pa30M, a k k = Zk c n t 

H Mbl IIpHXOllHM K <jlyHKUHOHanbHOil: CBSI3H 

n I 
( 1 + .l.v ) = D1 

2 

HnH Y+l=O. 

AnSI k < n . 1 - I 
a AnSI k > n 1 a = 01 I kk 

( 3.5) 

/8/ 
Pelll9HHSI 1 COOTB9TCTBYIOUIH9 ( 3.5) 1 6hinff rronyqeHbl B Ilepeil:neM KO 

BTOpOil: B03MO)!(HOCTH a 00 = 01 a KOTopoil: cnenyeT paccMoTpeTb qeTbipe 

Ha6opa 3HaqeHHil: coo H g 00 

A) c 
00 

=+ ll goo =- 1 • C) c =-1, 
00 

B) c =+ 1 I g =+ 1. 
00 00 

D) c oo 11 

11ccnenyeM aapHaHT A • 

Jil3 (3.2.1) IIpH k = 1 HMeeM 

2a + 3a 
11 10 

0. 

flpH k= 2 ( 3.2.1) C yq~TOM ( 3.8) naeT 

4a
22

- 9a
20 

+3(N-l)a
10 

=0. 

11 

g 00 =- 1 

g 00 = + t. 

( 3.6) 

( 3. 7) 



_..... ______ , __ ,.,. I 

CHcTeMa ( 3,2,2) c y'I~TOM ( 3,6) rro3BOnSieT Bbipa3HTb 

a 
20 

1 
-(m -l)a 
2 I 10 

a 2l = -}- ( 2 n I -3m 1 ) a to 

a 
2~ 

.l.(nl-l)aiO 
4 

a 2m 'lepe3 a 10 

( 3.8) 

noacTaBnSISI ( 3,8) B ( 3, 7), rrony'IHM orpaHH'IeHHe aa 'IHCna N, n 
1 

H m 

EcnH alo.;, 0, 

3 3 a (N-n - - m + -) = 0. 
10 1 2 I 2 

TO HeOOXOLIHMO, 'ITOObl 

N=n +..lm 
I 2 I 

3 
2' 

( 3,9) 

( 3,10) 

'H3 uenO'IHCneHHOCTH 

(3,10) cneayeT, 'ITO 

N, n I H m
1 

, HepaBeHCTBa n 1 + m 1 ~N H ycnOBHSI 

m
1 

MOJKeT obiTb paBHO TonbKo 1 HnH 3, EcnH m 1 =1, 

TO B IIOnHHOMe P( u , v} u 'lOnlKHO rrpHCYTCTJDOBaTb MaKCHManbHO B rrepBoll: 

CTeiieHH, OrrpeaenSISI H3 CHCTeM ( 3, 2,1) H ( 3,2,2) KOa<j>cimuHeHTbl a km , Mbl 

rrony'laeM, 'ITO Bee a km rrpH k- m > 1 paBHbl HyniO, KaK H JlOn:JKHO 

Ob!Tb, a OTnH'IHbie OT HynSI Koa<j><j>HUHeHTbl a 
k ,k-1 

H a k k 
eCTb (a 

10
= 1): 

12 

1 ( 2n
1
-k-1) 

a =-
k,k-1 2k (n -1) 

1 

a =-~cl(-j 
kk f n 1 -t 

c 
k-1 

n -1 
I 

npH k> n1,a k,k-l H akk paBHbl HyniO, 

noacTaBnSISI ( 3.11) B ( 2,6) H cyMMHpySI IIO k, rrony'IHM 

3 1 3 2 1 n 1-2 
P(u,v) = (u- -v + -uv- -v )(1 + -v) 

2 4 4 2 

('3.11) 

0TopaCbiBaSI paaee rrony'leHHyiO <j>yHKUHOHanbHYIO CBSI3b 
P(u ,v) = 1+ .!.v 

2 

Mhl IIpHXOJlHM K <j>yHKUHOHanbHOJ!: CBSI3H 

P(u,v) =U- Lv + ...L uv 
2 4 

'ITO COOTBeTCTByeT 

xy +4x-6y-3y 2 =0. 

]_ v2 = 0, 
4 

Ill 
PerneHHSI, cooTBeTCTBYIOIUHe ( 3.12), ObinH rrony'leHhi B 

( 3,12) 

PaCCMOTpHM BTOpyiO B03MOlKHOCTb m1 =3, AnSI KOTOpOJ!: Koa<j>«i>HUHeHTbl 

a km rrpH k- m > 3 aonJKHbi ObiTb paBHhi ayma. He rrpHBOLISI 3JleCb rpo-

M03JlKHX BbiKnaJlOK 1 BbiliHilleM pe3ynbT8T 
8 

a 10 = 1, 

a 40 = 0, 

a 20 = 1, aao = '"fi"' 

a 
50 

_4_.b o. 
=- 36 

TaKHM o6pa3oM, aTa B03MOlKHOCTb oTrraaaeT, 3aMeTHM, 'ITO ecnH Mbi rrpeJliiO· 

no:JKHM, 'ITO Bee a km JlO aeKoToporo k < 2k 0 + 1 paBHbi ayniO, a 

ae. paBHbl Hyni0
1 

TO Mbl npHJleM ?JlH03H8'1HO K ElblCIUHM l He-

a 2ko + 1. m 

'I~THbiM) CTeneHSIM IIOny'leHHOJ!: y:JKe <j>yHKUHOHanbHOJ!: CBSI3H ( 3,12) • 

13 
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YlccnellOBaHHe sapHaHTa B ( g 00 = + 1, c 00 = + 1) ll8eT TOJlbKO qATHhle 

CTeiTeHH 8TOH *e ~YHKUHOH8JlbHOH CBR3H (3,12) H ~YHKUHOH8JlbHYffi CBR3b 

P(u,v) = u. v =0, 

=S 2 tw)~S 3 (w). 

COOTBeTCTBYJOIUyffi TpHBH8JlbHOMy perneHHffi •S, ( w) = 

flepet\JleM K p8CCMOTp9HHIO S8pH8HT8 C ( g =-l,c =-1), 
00 00 

Via (3.2.1) rrpH k = 1 rronyqHM 

2a
11 

-3a 
10 

=0, 
( 3,13) 

flpH k =2 CHCTeMbl ( 3, 2 ,1) H ( 3, 2, 2) C yqATOM ( 3, 13) ll8ffiT COOTBeT-

CTSeHHO 

4a +9a -3(N-1)a = 0 
22 20 10 

a 21 + t (N +Oa 10 • =0 

( 3. 14) 

1 a = -(m -l)a 
20 2 I 10 

( 3.15) 

a 21 = 1 ( 2 n 1 + 3m I ) a 10 

·-
a = 1. (n -1)a 

29 4 I .JO 

flollCT8BnRR ( 3,15) S ( 3,]4), rronyqHM, qTQ llOJl*Hbl 6hiTb SbiiTOJlH9Hbl OllfiO-

speMe.HHO llS8 COOTHOllieHHR 

a (N-n -Lm + 1.) =0 
10 I 2 I 2 ( 3.16) 

3 
a 

10 
( N + n 

1 
+ 2 m 

1 
+ 1) = 0 • 
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H3 -3a uenoqncnennoeTll N, n 
1 

ll m1 8TO B03MOlKHO TOJtbKO rrpll a, 0= 0, 

Yla (3,13) 11 (3,15) enenyeT, qTo a
11 

H see a
2

m T8K*e paBHhl Hynffi. 

M olKHO rroKaaaTb 1 qTo BBHAY HeeoBMeeTHMOeTH ypaBHeHHH (3,2,1) ll (3,2,2). 

npn k = 3 ll k = 4 see a 3m ll a
4

m T8KlKe llOlllKHhl 6h!Tb p8BHbl nymo, 

f1 peL!TIOJIO IKll Mo qTQ Bee a fm llllSI f <2k + 1 paBHhi nynffi, a a .;, 0. 
2k+l,m 

Torna H3 (3,2,1) np11 k= 2k + 1 II k=2k+2 nonyqnM 

2k+ 1-2m 
3 

(0 _::; m :::_ k L a 
2k+1, 2k+l-m a 2k+l, m 2 2k+ 1-2m 

2' a 2k+ 2, m 

2k+2-~m 

3 
2k+2-Zm ( 3.17) 

+ a2k+2, 2k+2-m 
2 

3 a 2k+l-2m (N-2k-l)(a +-2 2k+l,m- 1 =3 2k+ 1, m 
) • (0 :::._ m :;. k + 1 ), 

Via (3.2,2) a 2k+2,m BbipalKaJOTeR qepea a Zk + 1 , m enenyJOIUHM o6paaoM 

a2k+2,m =~(n 1 +l-m)a 2 k+l,m-1 
2 

+ l.( m + m -2k-1)a 
2 1 

(3,18) 
2 k -t- 1 , rn 

II{' 

B (3,17) rrpn m=O 

3 2k+1, -1 ,O, 

H B (3,18) ITpH m =0 

a 2 k + 1 ,2k + 2 = 0 • 

ll m =2k+2 cnenyeT noJtO*l!Tb 

floneTaBJlRSI (3,18) S (3,17,2), 

e yqeTOM ( 3,17,1) rronyqnM 

La 

2. 

2 k + 1,0 
(N-n 1 - 3 m T1 

t-
2 
j ( 2k + D) = 0 

3 -a 2 2 " ·' 1 ~ m-1 

+a ~k -•1 ,m 

3 7 5 
(N-n --m -2k-- +-m )+ 

1 2 1 2 2 

(N-n -lm 1 
1 2 

-2-m + .1.(2k + 1)) = 0 
2 2 
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( 3,19) 

(1:;m::; k + 1), 



BTopoe eoOTHOIIIeHHe ( 3,19) rrpH m = k + 1 e Y'I~TOM ( 3.17 ,1) aaeT 

a 
2 k +I, k 

(N-n 
1 

3 1 
--m +-k-1)=0 2 I 2 • 

( 3.20) 

11a {3,19,2) Bee a 2 k+ 1,m Osms k) Bhipa)l(aroTcsr qepea a2 k + 1 ,o 

m 

a =a Il(-.1.{ 
2k +1, m 2k+I,O r=l 2 

(N-n -l.m -2k- L+i.r) 
I 2 I 2 2 

3 
<N-nl -rm I + 1..(2 k+ 1)-l.r) 

2 2 ' 

(3.21) 

Bbipa)l{aSI a 2k+l,k qepea a 2 k+ 1 ,0 H noaeTaBJISISI ero B (3.20), nony'IHM, 'ITo, 

aapH.llY e ( 3.19,1) .llOJI)I{HO OhiTb O.llHOBpeMeaao Bhmonaeao ene.llyiOIIIee paBeH

eTRo 

3 7 5 ( N- n -.,..... m -2 k -- +- r) 
l .. 1 2 2 = o. 

3 3 5 ( N- n - - m + -(2k + 1)- - r ) 
I 2 I 2 2 

3 1 k 
(N-n --m -1+ -k) II 

I 2 I 2 r=l 
a2k+I,O ( 3,22) 

nerKO ITOK838Tb1 'ITO {3,22) eOBMeeTHO e (3,19,1) TOJibKO TOr.lla, KOr,lla 

a2k+l,o =0, llorryCT.HM Terrepb, 'ITO a
2

k+
1

,o =0, a rrpH HeKOTOpOM 
IDa s:: k (eM, (3.19,2)) 

3 5 3 N-n1 --m 1 - -m 0 + -(2k +1)= 0, 
2 2 2 

( 3.2~ 

Toraa Bee a 2k+t,m rrpH m < m0 
'lepea a 2 k+-1 0 • llpeanonaraH, 'ITO a 

2
k 

1 

p8BHbl HYITI01 T8K KBK OHH Bbip8)1{8JOTeSI 

' + .mo 
qepea a2k+ I m 

• 0 
Mbi Bbip8)1{8eM a2k+ I, k 

16 

MO)I{eT 6b!Tb. He paBHO Hymo, 

aaanorlfqao ( 3, 21), 

---~~--~~.~-A<<< 

Tor11ll tH>mt\.li>t fit.tTh Bt·lltOJJitPIIbl otutnAi'P~H·ttl!o ~"<'JloBtHJ ( 3,23) 11 ( 3.20), 

'ITO Heno;J:\tO)KifO mt ttpll O/lHOI\1 m 0 ·-~ k. 0Tcto/\n 11 113 (3,17,1) ll (3,18 

cnenyeT, 'ITO nee aSk 
1 1 , m 

TaKJtM o6p1BOM 1 BnpnaHT 

II a 2 k .• :a 9 m 
paBHhl Hyrr!O, 

c ItaeT TOribKO TfJIIBI!aJlbHyiO ljlyHKlliiOHilllb 

uy10 CBSI3b P( u, v) 0" I-lccnenoBaii!le napnnHTa D fiOJlHOCTbiO aHarro-

rii'IHO IlflPllblllYllleMy II fiOK83h!BaeT 1 'ITO ll B 3TOM CJJyqne eCTb TOJibKO Tpll 

RllL!IlbHaSI CBSI3b P(u , v) 0" 

TeM caMhtM Mht noKa::wnn, 'ITO Kpol\te nnyx HartneHHhtX ljlyHKlliiOHaJJbHhJ 

CBSI3ei1 (3,5) II (3,12) llliKaKl!X tlpyri!X flOJIIIII0:\1ll811bHblX QJyHKUIIOHaJibHb!X 

CBSI3eii B ypnBHeHHSIX ( 1,1) C l\lllTflHlleM A( i, 1) He cyn.leeTByeT, 
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