MaremaTtnka u HHGOpMaTHKA

VIK 517.925/.926+517.938
T.B. HJETJIOBA

YCJIOBUS IEHTPA OJJHOM NOJJMHOMUAJIBHOU TN PEPEHIIMAJIBHOMN
CHUCTEMBI B CJIYUYAE MOCTOSSHHOT'O UHBAPUAHTA

The case of non-zero constant absolute invariant for the system x = y(1+2i=lckx"), y’:—x+(zz=0a,x") y+

+(leozob jx’ ) ¥°, where a,b;,c, € C, is considered. Seven center conditions for this system are presented. Three new center condi-
tions for a cubic differential system with eleven parameters are also shown in the article.
PaCCMOTpI/IM CUCTEMY
x" = y(1+ Dx+ Px*)+ Hx* + Ox,
V' =—x+Ax* +3Bxy+ Cy* + Kx’ +3Lx*y + Mxy*> + Ny’, )]
rne A,B,C,D,H,K,L,M,N,P,Qe C. Jlns (1) B Hauane KOOpJMHAT BO3HUKAET MpobieMa 1ieHTpa 1 (okyca.

Pemenne npobnemsr B ciyuae M=N=P=0 cogepxxutcsa B [1], B cmyqyae H=0=0 — B padote [2].
B [3] mpencraBienst 9 ycnosuii neHTpa cucteMsl (1), a Takke okazaHo, 9To (1) MOYKHO IPUBECTH K BUIY

X = yR(x), ¥ =—x+ B(x)y’ + B(x)y’, (2)
rae By(x)=1+ Zizlckxk, P(x)= Zzzoa,.xi, P(x)= Z;():Ob/xj, a,b,,c,eC, i=0,7, j=0,10, k =18.
IlepBrie  (oKycHbIE  BeOMYMHBI  CHCTeMbl  (2) uMewT BHL g =D, g, =b, +3ab,

g, =3(5a,a, +a,)b, +(15a; +5a,c, +3a, +¢,)b, + (13a, +2¢,)b, +3b,, g, comepxur 38 claraemsix,
g; — 138, g, —438, g, — 1239, ..., g,, — 7473 803. BBeneM BeKTOp p =(dy,....d5,By..,0,9,C15.0 ) 1 0OO-
pasyem nnean I =(g,,g,.,...). Torna muoroo6pasue ¥ (I) ={ peC”:Vgel g(p)= 0} OyaeM HasbIBaTh

MHO2000pazuem yenmpa cuctemsl (2) [4, 5]. Ocobas Touka O(0,0) cuctems! (2) siBIseTCS HEHTPOM TOTA
Y TOJBKO Tora, korma pe V(I) [5].
W3 paBeHCTBA HYJIIO MEPBBIX TPEX BEJIIMYMH CJICIYET BHIMOJIHEHUE COOTHOIICHUH
P, (x) =x0(x), Q'(x)P ,(x) +30(x)P, (x) = xR(x), 3R’ (x)Q(x) = SR(x)Q’(x) = xS(x), 3)
rae QO(x)=b, —3aybx+ Z;E}bixi_l, R(x)= zlliorjxj, S(x)= Ziioskxk, 1,5, €C,j =m, k= m

ITycTs BEIMONHSETCS TOXKAECTBO R’(x) /O°(X)=const, TOrqa Hayago KOOPAMHAT CHCTEMBI (2) SBIISETCS
nentpoM [6, 7]. 3amaya o momcke ycioBumii leHTpa B ciydae R’(x) /Q°(x)=const paBHOCHIBHA 3ajade
0 moucke ycinoBmid ientpa npu S(x) =0, roe O(x) #0.

B manHoi#f paboTe npeacTaBiIeHb! Ba crioco0a MOUCKa U YKa3aHbl 7 YCIIOBHM MEHTPA CHCTEMBI (2) B ciIydae
R’(x) 10°(x)=const, rne R(x)#0. Cnyuait R(x)=0 TpebyeT OTAENLHOr0 BHUMAHUS U B JIAHHOH CTaThe
paccMmatpuBaThCs HE OyeT.

Cnoco6 1. BeeneM obosHauenus: W, =S5acb, —2b,, W, =7Tajh —2b,, W,=6a;b —b,, W,=2ab —b,
Wy =3agh, —b,, W, =9ash, —2b,, W, =4ayh ~b,.

Cucrema R’(x)/Q’(x)=const, R(x)#0, rae R(x) nmpencraBum B Buge R(x)= zll_iorjxj , PaBHOCHUIbHA
cucteme 3R'(x)Q(x)—5R(x)Q'(x)=0, O(x)#0, R(x)#0. JleauM TOXIECTBO IOCIENHEH CHUCTEMBI Ha
R(x)O(x). [Toryqaem

3R'(x)/ R(x)=50'(x)/ O(x). “4)

W3 BTOpOro COOTHOIIIEHUS! CUCTEMBI (3) BUIHO, YTO CTEIICHh MHOTOWICHA R(X) 3aBUCUT OT CTETICHH MHOTOYJICHA

o 6 i
O(x). JloMHOaeM YUCIUTEND U 3HAMEHATeNb IPaBoOi IpoOH ToxaecTBa (4) Ha MHOrowieH D, (x) = E _,d:x', rie
=

d e C,i=0,6, u npupaBHsIeM YUCIUTEIH U 3HaMeHaTenu. [loxydaeM cieayromyo cucTeMy:

3R'(x) =50/ (0)Dy(x) = X et x' =0,R(x) — Q(x)D, (x) = Y. Bx' =0, 0(x) # 0, R(x) #0.
Haiinem pelieHue cucteMbl ypaBHEHUI
o,=0, B,;=0, O(x)#0, R(x)#0, i=0,14, j=0,15. (5)
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Otmerum, uro ecnmu b, =0, TO MONyuyuM ycioBus, HpH KOTOpeIx 1u60 Q(x)=0, mubo R(x)=0.
[MosToMy nanee Oyzaem monarath, 4to by # 0.

N3 cucremsl ypaBHenmit o, =0,[3 ; =0, b#0,i=1,5,,=0,15, Haxogum 3Ha4YeHud 7,,7,,d "

i=2,15, j=1,6. IloacrasiseM HaiiieHHbIE BEIMUUHEL B ypaBHeHus o, =0, o, =0, o, =0, o, =0, o, =0.

[Tonyuaem (He MeHsieM 0003HaUEHUS O, )
o, =14d,y, / (2767) =0, 0, =2d,y, / (816)) =0, 0,y = 2d,Y, / (816)) =0, 0, =0, 00, =0,

rae

Y, = a,(936a.b’ —819a;bb, +210a;bb; —14b}) —3(21a;bu, +2b;)b ,+18a,b,b; —

—9b,((2a,lt, — b, )b + Wb, ) —27b] (a,b, +by),
Y, =7b,(819alb] —126a;b, (W, +b,)b, — 4b; ) +9a,b,(189a,b’ —322a,bb, + 74b; )b ,—
—18b,(27a;b, — 8b,)b; +9b,(2(21a;b} —54a;bb, +8b; ) —39a,bb, )b, —27b} (4b; + (2ayb, +
+13a,b, +8b,)b, + (9agh, +8b,)b,) —81b] (11a,b, —8b,),
Y, =(1638aib’ —252a.b, (W, + by)b, —8b; )b, — 72a,b1,b; +18b,b; + (441a;b —
—42a,b, (L, + b, )b, —57bu,b, )b, —63a,b}b; +3b,(3a,b, (L, —2b,) +b; —42a,bb, —
—27b,b, )b, —9b7 (3(a,1, +3b,)b, +4(us —by)b,) —27b' (13a,b, —9b,,).
B cayusae d,=0 mnomyuum R(x)=0. Jlanee mnomaraeM d,#0. Torma mu3 cucrembl ypaBHEHHI

=0,v,=0,v,=0 waxomum 3Hauenus b,,b,,b,. IloxgcraBiasemM Bce HalJcHHBIE 3HAYECHHS
1 2 3 8279°™10

ro,r[,dj,bs,bg,blo, i=2,15, j=1,6, B ocTaBliyecs ypaBHeHus 0O, =0, k :m. IToxyuaem
o, =10d,0u / (243b1) =0, o, =d, 02/ (243b')=0, o, =dyon +(7295)=0, o, =d,0u /(218757) =0,
o, =d,0is / (65615°) = 0.

Haxommm  6a3mc  I'pebHepa  wmmeana <&1 , o , o3 , o4 , o > C  TIOPSAKOM  TIEPEMEHHBIX
b,>b,>b,>b, >b,>b >a,. [omyyaem <&1,&2,&3,&4,&5>:<yi,...,h74>, rie
Y, =15a;b\, +b; —3b,(2a,b, +b;). Torna <&1,&2,&3,&4,&5>+<y4>=<y4,bly§,...,h33>, rae
Y = a,(2a;b,(Ws —4b,) +3b])— (U, —b,)b, —3bb,.  Haxomen, mHaxomum 6Gasuc I'peGHepa  upeana
<(~x1,(~x2,(~x3,&4,&5>+<y4,y5>. [Momy4gaem <&1,&2,&3,&4,&5>+<y4,75>:<y4,ys,h3,y§,...,h21>, rue
Y, =72aib} —9a b, (1, +b,)b, —b; +9b,(2a,u, —b,)b, +27b}b,.

Cucrema ypaBHenuit v,=0,v,=0,v,=0,h,=0,h =0, b#0,j= ﬁ, PaBHOCWJIBHA  CHCTEME

Y.=0,v,=0,v,=0,b, #0. Torna cucrema ypaBHeHuil (5) mpu ycinoBuu b, #(0 paBHOCUIBHA CHCTEME

ypaBHEHUI
Y, =0,0,=0,p,=0,b#0,i=1,6, j=1,5,k=0,15. (6)

Haiinem 3nauenns r,,7,,d ; b, i= m, j= 1,_6, k= m, 13 CUCTeMBI ypaBHeHuit (6). [loxcTasisemM ux B MHO-
rowten R(x)=Y rx'. Tonyuaem R(x)=d,b R (x), rie R(x)=1—ayx—px>/(3b,)— (agu, —b,)x* / (3b).
C npyroit croponsl, R(x)=(Q'(x)P,(x)+30(x)P,(x))/ x. Toraa uMeeT MECTO TOKIECTBO

S = (@R () +30WPR )/ ¥ =0. )

IToacrasmsiem B (7) 3HaYCHUS ro,r,.,d‘/.,bk, i=2,15,j= 1,_6, k= 5,_10 [Tomygaem
15 i , ~2 9 i
> = (@R +30WB(0)  x=R (0(X,, fx')/ (2767)=0.
ITockonpky R(x)#0, TO ©IMEET MECTO TOKIECTBO Z:_:O f,x' =0. Haiinem pemeHre cuCTeMbl ypaBHEHHI

£=0,b,#0,0(x) 0, R(x)#0,i=0,09. (8)
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B cucreme (8) MHOrOUNEHBI f;, Q= ﬁ, HAMEIOT BH]T
[, =210 f 1, i ==, f s fo = [, 7 =03, k=45,
rie
fo=3b(a,(3a, +¢,)—a,)—2b, +bd,, [, =3a,b,(2a,(3a, +¢,) +a, +¢, —d,) - (Ta, +
+2¢)by =3(a,b, +b,), f,=a.b (5a2(a,+3c,)+3a,(a, +2¢,)+3(a, +¢;))—by(a, +2a, x
X(a, +3¢,))+2¢c, —d,)—b,(a, +3c,)—3a,b, 73 = a,b,(5a, (a, +3c,)+3(2a,c, +a, +¢,)) —
—2(ay(a, +3c¢,) +¢c;)b, —(a, +3c, —d,)b, + a,u; —3a,b,, 74 =3b,(5a;b, —b,)(2a,d, +3c;) -
—((15a,b, —b,)d, + 6b,(3a,c; +c,))b, +9a,b’ (2a,c, +c;) +3b,(a, (a1, —b,) + a,iu,) +9b] X
x(a,a, —as), 75 = (2a;b, (1 — 4b,) +3a,b; — (W5 —b,)b,)d, +3b,((a,1, —b,)(a, +3c,) +
+Us(a, +2¢4))+9b] (a,(c, +ag) —ay), 76 =(72ayb} —9a b, (L, +b,)b, —b; +9b,(2a,p, —
—b,)b,)d, —27b} ((a,11, — b, )(a, +3c;) + s (a; +2¢,)) —81b (a,(c, + a;) — a,).
W3 ypaBHeHUs ]70 =0 HaxoIuM 3Ha4yeHUe d, U MOJCTABISIEM B ypaBHEHUS /N’f =0, i =1,6. [Tomyugaem (He

MeHsieM o0o3HavyeHus f;,i=1,6)

S1=v,=0, f.,' =Y /b =0, j=2,6.
Haxonnm 3uauenus a,,a;,a,,ds,dq,d, U3 CUCTEMBI YPaBHCHHH 7, =0, j=7,12. TlogcTaBuB 3HAYCHUSA

d,,a,,a,a,,a,a,,a, B ypasaenue f, =0, noxyunm f, =83, /(3h7)=0,
rue

8, =a, —b,, 8,=16947a;b} —14064a)b’b, +3720a,b’b; —
—312a;bb; +2b} —168ayb\, (L, +b,)b, +12b,(15a;b, — 2b,)b; +3b,((a,(2883ach] —2079x
Xagh’by +434a bb; —21b) = 7(75a;b} —27a;bb, + b )b, + 21a,bb; ), + (1521alb] —954%
Xagh’b, +153a;bb; —2b; —9b,(4a,u, —b,)b,)c,) +9b! ((249a)b’ —130a,b,b, +15a,b; —
—5u,b,)c; +(123a3b} — 48a;bb, + 2b; —12a,bb,)c,) +27b; (3(3aylts —b,)cs +Uc, ) + 815 (ayc, +3¢y).
Paccmotpum cravana ciy4aii 0, = 0. Haxoms u3 ypaBuenust 8, =0 3Ha4YCHHE ¢, H MIOJCTABIISS 3HAUCHHS
d,,a,,a;,a,,a,,a,,a,,c;, Bypaaenue f, =0, noaygaeMm f, =0,/(3b)=0, rae
8, = a5 (27552a5b} —17124a,b}b, + 2826a;b,b; —79b; ) —

—3(6708ayb; —4030a,b’b, +619a;b,b; —9b; — a,b, (480a;b, —127b,)b,)b, —27bb; + 3%
X(14064a;b; —11985a7bb, +3286a,b’b; —219a,bb; + 2b; — Ta,b, (429a,b’ —213a;bb, +
+23b7)b, +3b,(53a;b, —8b,)b; )¢, +3b,((a,(7128agh; —5283a,b’b, +1149a;bb; —61b; ) —

—3(441a;b} —165a;b,b, + 7b2 )b, + 54a,bb; )c, +3(1272a5h; —824aib}b, +138ab,b; —2b; —
—a,b,(222a,b, — 67b,)b, +9b,b; )c,) +9b] ((a,(624asb’ —342a,b,b, +43b;) —3(26a,b, —5b,) x
xb,)c, +3(96a3b} —39a;bb, + 2b; —9a,bb,)c, )+ 27b] (72a.b, — 25a,b, —9b,)c, + 6[L,C,).
ITycts W, #0. Torma u3 ypaBHeHust 0, =0 HaxomuMm c,. IloxncraBmsst B ypaBHeHHe f, =0 3HaueHUA
d,,a,,a,,a,,d,a,,a,,c,c,, noiaydaeM f, =8,8, / (18h1,) =0, rae
8, =720a,b] (W, —2b,)+393a;bb; +4b; —126a,b,(8a,b, —3b, )b, +81bb;, &, =876a.h, —
—510a3b’b, + 75a;b,b; —b; —3b,(10a,, —b,)b, +3b,((Ta,us (W, +b,) — (15a.b, — 2b,)b,) ¥
xc, + (75a3b’ —27a;bb, + b} —6a,bb,)c,) +9b} (2a,, —b,)c, +1c,) +27b (acs +¢,).
OGpa3zyem 1Ba uzeana
I = <82a63984971972”Y3a'Y49'Ys976a77973379371037119712’3‘10[71 + bzabml - bl}.l,7t>ﬂ@[p],
I, = <82=83’857'Yla'Yza'Y3aY4=YsaYmY7a'Ys,%:Ylo"Yll:lea?’aobl +b2,b0,1—blt>ﬂ(C[p].
IIpu pe V(II)U V(l,) O(0,0) ssBisieTcst LEHTPOM CHCTEMBI (2).

83



Bectnuk BI'Y. Cep. 1. 2012. Ne 2

B ciyuae [, =0 ypasuenue 8, =0 npuammaer Bux O, = b, (28a2b, +9b,)8 =0. Ecin 2842b, +9b, =0,
TO, TIO/ICTABUB 3HAYeHUs d,,d,,d,,q,,ds,d,,d,,C;, a Takxke b, =-28a,b, /9,b, =4alb,, B ypasnenue f, =0,
nonyyaeM f, =0. Beenem unean

Iy = (8,105, 2858, + 95, Y0¥ Vs Vi Yo Yoo YooY Yoo Yion Vs Yoo 300y + by, ).
IIpu pe V(I,) Ha4ano KOOPAUHAT SIBJSETCA LIEHTPOM CUCTEMBI (2).
[ycts 28a.b, +9b, #0. Torna 8 =0. U3 ypasuenns & =0 HAXOMMM 3HAUYCHHE C, U TIOJICTaBIIsIEM

d,,a,,a,,a,,d,a,,a,,cs,c, Bypapaenue f, =0. [onydaem f, =(28a,b, +9b, )8> /3=0. OGpasyem uzean

I :<82’81’82’MW,YI"YZ”Y:U’YM’YS’Y6’Y77Y8’Y9’YlO’Yll’Yl2’3a0bl +b2,b0,1—b1t>ﬂ(C[p].
3nech V(j 1)V (l,). HoBbIX cityyaeB LIeHTpa HE MOJIy4YaeM.

Cnydaii 8, =0. Haxons b, u3 ypaBHeHus O, =0 u moxcraBiss 3HaueHus d,,d,, ds,d,,ds,dq,d;,b,
B ypasHenue f, =0, monydaem f, =8, /(357) =0, rue

8, =3807ayb, —2808acb;'b, + 720a,b b; —72a;bb; + 2b] +3b,(a,(783a.h] —504a,b’b, +
+7(15a§b1 —b, )baz )e + (1 8“(%1“5 + b32 )e,) + 9b]2 (a, (996131712 —=5(Wg +b;)by)cs + (63‘131712 -
=24a;bb, +2b7)c,) +27b] (Ba ¢ + 1o, ) +81b (a,c, +2¢,).

B cmywae U #0 HaxomuMm  3HadeHWe ¢, W3 ypaBHeHHMs O, =0 W  mOACTaBIAEM
d,,a,,a,,a,,as,d,,a,,b,,cq B ocraBmmecs  ypaBHeHust cucremel (8)  f,=0. Ilomywaem
f, =(15a;b, —4b,)8., / (2b,) =0, rne

8, =a,u (63ash’ —24a;bb, +2b; +9blc,)+
+(351aih] —180aiblb, +27abb; — b3 )c, +3b,(3U, (alt,c, +bcs) +(15a;bu, + b )e,)+ 27b) (a,c, +¢,).
OO0pazyem njeasl
I, :<81’86367571aYz>Y3374:Ys»'Y()777178’797710’711»712’3"0271 +b2,b0,1—b1t>ﬂ(C[p],
I :<61’66’15a§b1 —4b3, Y1525 Y35 Y V5o Yoo Y75 Yso Yoo Yios Yins Vi > 3doby +b2’b0>~
Ipu pe V(I 4)U V(Is) O(0,0) cucremsl (2) sABAs€TCA LEHTPOM.
Ecrm  py,=0, TO, BBIpasMB W3 ypaBHEHWs 3Ha4eHMe b, W TMOACTaBUB  HaiiJCHHbIC
d,,a,,a,,a,,a,a,,a,,b,,b, B ypasuenue f, =0, nonyunm f, =81b'a,8, =0, rue
8, =ay +ajc, +ajc, +ajc, +ajc, +ajc, +agc, + a,c; +c,.
OO6pazyem mmeansl
L = (8,1 8 Yo Yo Vs Vs Yoo Yo Yoo Yo Yios Yirs Vi 300y + 6.y,
1, =<a0,a2,a3,a4,a5,as,a7,bo,b2,b3,b4,b5,bﬁ,b7,b8,b9,b10>.
Ipu peV (I, )U V(I,) Hauano KOOpAUHAT CUCTEMBI (2) ABIISETCS LIEHTPOM.

Teopema 1. Ilycmo V(I) — mnozoobpasue yenmpa cucmemol (2). Umeem mecmo exiroueHue
7
Uj:l vi)crd).
HokazarenscTtBo. Ilyctb pe U;Zl vV ; ), Ttorma g (2) BBINOJHIETCS  TOXJIECTBO
R’(x) 10°(x)=const, rne O(x)=P,(x) /x, R(x)=(Q'(x)B,(x)+30(x)P,(x))/ x. Teopema noka3aHa.

Cnoco6 2. PaccMoTpuM BTOpOH croco0 TmoOWCKa YCIOBHW TIIGHTpa CHCTeMBI (2) B ciydae
R*(x) /0°(x)=const, R(x)# 0. JIOJKHO BBINOMHATECA PABEHCTBO

deg[ R’ (x)] = deg[Q’ (x)]. €
Bsenem mHOrowren D, (X)=1+Z;:1 djxj ,d,eC,j :E. PaccMmoTpuM, Kakyro CTENEHb MOIYT UMETh

MHorowteHsl Q(x) u R(x), 4TOOBI BBINONHSIOCH PaBeHCTBO (9) M ToxkaecTBO R’(x) /O°(x)=const mpu
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ycnoBun R(x)#0. anee Oynmem ¢UKCHpOBaTH CTemneHb MHOrowieHa (J(X) U aHATU3UPOBATH BHJ MHOIO-
yieHoB Q(x), R(x).
Iycte deg[Q(x)]=9. Torma max[deg[R(x)]]=15. PaencrBo (9) Beimonusercs, eciau deg[ R(x)]=15.
Torga eciu
O(x) =aD; (x), R(x) =bD; (x) nma O(x) =aDy (x), R(x) =bD’ (x),
rae a,be C, To BemonHsAeTCS ToxkAeCTBO R’ (x) /0’ (X) = const.
IMycte deg[Q(x)]=6. Torma max[deg[R(x)]]=12. ParencrBo (9) Bemmonusercs, eciu deg[ R(x)]=10.
Torga eciu
O(x)=aD; (x), R(x)=bD; (x) wmu Q(x)=aD;(x), R(x)=bD,"(x),
rae a,be C, To BeImomHAETCS TOXAECTBO R’ (x) /0°(X) = const.
Iycte deg[Q(x)]=3. Torma max[deg[R(x)]]=9. PaBenctBo (9) BhIMOMHsCTCS, ecnu deg[R(x)]=>5.
Torga eciu
O(x) = aD; (x), R(x) = bD} (),
rae a,be C, To BeImomHAETCS TOXAECTBO R’ (x) /0°(X) = const.
IMycte deg[Q(x)]=0. Torma max[deg[R(x)]]=6. PaBenctBo (9) Beimonusercs, ecnu deg[R(x)]=0.
Torga eciu

O(x) = aD,(x), R(x) = bD, (x),
rae a,be C, To BBITIONHSACTCS TOXKAECTBO R’ (x) /O°(x) = const.
B coygasx deg[Q(x)] ={1,2,4,5,7,8} BeIMosTHeHUE (9) HEeBO3MOXKHO. [IpH mMOMCKe yCIIOBUi IIEHTpa CHC-
TeMbl (2) IPUBEACHHBIM CIIOCOOOM TaKIKe MOJy4aeM HalJCHHbIE paHee ceMb ycioBuil uentpa V(I,), j = 1,_7

HoBpIx ycioBuii 1IeHTpa He OJdy4YaceM.
JleBsaTh ycioBuii nieHTpa cucteMsl (1) B cily4ae MOCTOSHHOTO abCOJIFOTHOTO MHBAapHaHTa MPEICTABICHBI
B pabote [3]. YkaxeMm emie TpU HOBBIX yCIIOBHs LeHTpa. Beeaem obo3nauenns: A, = A+C, A, =C+2D,

A, =54C+4A4D+4C* +CD-2D*, \A,=DH-Q, A,=3C—-4D, M\, =18C*-48CD+55D", BexTop
h=(A4,B,C,D,H,K,L,M,N,P,Q) 1 paccMOTPHM H/ICAIIbI
W, = <2H4x3 +C*\)(C—=D)—H*A,(5C° +6C*A-6CD* —5C*D -2\, AD),
A (2M,C = 6D’ + 44D —5CD)H - 2H A, + 3MA, B, 3C(H? + A, D) -\, K, 50 + 3L, C(\] x
X(C = D)(2C* +34C+2A4AD+CD)— H*A,(24+C— D))+ M A,M,N,M +2P,\; (C* -
—2CD—2D*)H — HA, +MA,0,1- M, t)(\CLAl,
W, = <3(D2 +H)H’D+12Q°(3DH —2Q)— H*(18D* +5H*)Q,4Q +(A- D)H,
H?*(3D* +4H?)-120\, +3H’B,4Q -3CH, H* (15D +14H?) - 3(21DH - 230)Q +3H’K,,
3H*(3D* + H*)D+360Q°D — (36D + H*)HQ +18H L, \,(3DH —2Q)—3H*M ,3(D* -
-H*YH*D+120°D-(12D*> =5H*)HQ —18H’N,\,Q— H*P,1 —Ht>ﬂ(C[h],
W, =<2H3xj(7H2(213C—400D) +2(594C° —4455C*D +10065CD* —7196D*)) —
—2H’\, (M2 (6C —17D)(\; — D)D — H*(270C° —1161C*D +1719CD* —=940D%)) + H*A] X
X((As —3D)(108C* —1116C*D +2571CD* —=1727D°) +3H*(603C* —1848CD +1618D%)) +
+H®(D*A + H?(9C? —24CD +25D*)(9C* —=18CD +11D%)) + 415 (21160Q° + H*(1917C* —
—5706CD +4810D° + 608 H*) - 276(11C —10D)HQ), H’\,(H*(27C —40D)-3D(12C* -
—28CD +51D%))+ H*(H*(9C? =18CD+11D*)+ D*(9C* —15CD + 22D*)) + 2A; (19H* +
+104Q* +2H*(9C* =15CD +35D*) - 2(24C —13D)HQ) +9AH (A, — Q)’ Q, H* (H* (9C* +
+9CD —43D*)—D*(27C* =105CD +101D*)H — H* (33C — 62D)Q +3D(12C* —43CD +
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+39D*)Q) + 20 (26 H* + H*A, +920Q° —2(33C -~ TD)HQ) +9H’B(A, — 0)Q, (H*(3D* +
+2H?)—121,0)(430° +9H*(C* + CD + D*)-3(8C +13D)HQ) + 27TH K (A, - Q)*, H* X
X(3D*A —H?(8D* —=\,)) + H A, (H* (66C —151D)—9D(12C* —43CD +39D?)) + 2] x
X(61H* +3H*\, +276Q% —6(33C —TD)HQ)+27H L(A, — Q), H>(9C* =15CD +13D?*) +
+4\,(6CH — DH —100)—9H*M , 2\, (33CH —30DH - 46Q)+ H*>(3DH (3C* —19CD +
+23D*)—(6C —17D)(A; — D)Q)-27H*N,A,Q— H*P,1- HO(A, — Q)t>ﬂ(C[h].

Teopema 2. [lycmo he U;V(W;), mozoa O(0,0) cucmemwi (1) saeraemcs yenmponm.
Hoxa3zaTtenbcTBO. [IpoBepkoit y6exnaemcs, uto npu he V(W) misa npuseneHHol nuddepeHnuans-
HOM cucTeMbl (2) BBINONHSETCS TOXAeCTBO R’ (x) /O’ (x)=const, a npu he V (W, )U V(W,) — ToxaecTBo

R(x)=0, rae O(x) u R(x) — MHOTOWIEHH U3 cooTHoUeHui (3). Teopema nokaszaHa.
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