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Abstract In this paper, we study the computation of quantities of equator (singular
point quantities of infinity at Gauss sphere) in a class of planar polynomial differential
system with a general form. Two linear recursion formulas for computation of quan-
tities of equator are obtained. To compute quantities of equator with these recursion
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formulas, we only need to force addition, substraction, multiplication and division to
the coefficients of the system, then avoid complex integrating operations and solving
equations. It is symbolic and easy to realize without errors with computer algebra
system.
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T RS R EEF R, AR ES5 S (AU IBUE T F O AELR AL a1
BN BT ESEA R E T i NI e AT 5 AR P = A AR R ER A AR TSP TR AR
FRER A B0 SE BT 7 s SRS P AR BR PR %5, R PR R AF 5T 40 Hibert 55 16 [A]Sifigke
B 56 —MEC Bt F S PR IF ST, B OER SRS . 1976 4F, FIOREEE B E2E R Arnold 42
Y 77 R E YR TR A BT AR YA Arnold AR5 8 S EAYIFFS B DA e Y. [H I, F
T 2R AT R R S RS S [ T i 2 80T 219, 4R, Rousseau 45 Schloomiuk 1)
BAIAIF 5 2 BH RISE XST- T R G0 A PR AT a5 1Y S8 38 A T AN RE (] 2251 R SR IR 2 A B R80T A
BRI T R R TCGF L (RE) EEFR BAAIEE HE. X TH2mRS (FEKR, &
B ICIFILET i), HICTFIE s, (FRE) SR8 BRI RIS, AR TAERIEE AFRAY, WX Ty
T A 8 SR Al /0 L 27370 Sopi 25 0 XA 2R 0 T 95 32 A R R A B R R Rl B A 3
H IR PR BRI BRI B X F IR RGBS g . H 3 BRI 2 [a] 84 B (v 3 DA
Ko7 BR8P A RS A TR O R e SRR RS S AIBFST, P £ 5
Ko R G5 8 A PO R B 5 IRTE AR BR BR 0 SRR RS S — Ak B B ) ) 1 R

B — ST A BOR 25 X R 58

dx
= =y + ) +Zkay X(x,y),
(1.1)
@ _ z(2? + y°) +Zkay Y(z,y)
dat ’

Ho X3, Ve Kz, y B9 k IRSFIREZ IR, Poincaré BRI LAYIRIE T RS (1.1) HIEILL, H
FEATEER. R T HRS (1.1) BARIEFFE (Gauss R _ERY) Too5Fms. XFRS (1.1), 7]
j17 Bendixson {31245k

d
I:§2f_n2’ y:§2—|7z772’ é:(§2+772)2n+17 (1.2)
B ICT5 I S AL R AR BR IR S A TR ST, ASCH AR © = cosO/r,y = sin/r KeREGE (1.1) fbh
2n+1
_:7’2" 1 Z@2n+2 k ;
a0 1 i1 (1.3)

at ren Z Yantak(0)r*
k=0
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FERGE (1.3) B4 v ek
wr+1(0) = cos 0 X (cos 0, sin 0) + sin Yy, (cos 0, sin 6);
{ Yp+1(0) = cos Y (cos 0, sin f) — sin § X (cos 0, sin 6)
TR TF cosh, sin 0 {55 k+1 IRZIZ, k=0,1,.... ZERSE (1.4) 1, H v2n12(0) = 0, Y2, 12(0)=1.
A4 (1.3) WA THPER A7 i

(1.4)

;l—g =7y Ri(0)r". (1.5)
k=0
JiE (1.5) WA R U (0] < 4, [ < ro AIMRHT, H.
Ri(0+7) = (—=1)*Ri(0), k=0,1,... (1.6)

Xt/ ey TR (1.5) IEEVHESRAF rlo=o = h HIfET Poincaré JE4kREHCH
r=r(0,h)= i vm(0)R™, A(h) =r(27,h) — h, (1.7)

m=1

oot (0, ) ZERER 6] < 4m, [h] < ho PUARHF, EL v1(6) = 1. % 0, h BUTAERT 7 — r(0, h) o

iR (L5) T BRI ¥ (L7) RATFER (L5) 1850 v (6) R S0 — B B
0

01(6) = exp / Ro()dy,

m (1.8)
V), (0) = Ro(0)vm(0) + > Ri—1(0)Qm x(0),
p

HAr vm > 2, v, (0) =0,

Gr@) = S T (00 (0) v, (0) (1.9)

i1lig) - - - 4!
intiottig=m L2 k

& rH(0,h) KT h WRRBUR T W TR 2R R

D 1(0) = v (0), Qum(0) =074 (0). (1.10)
y (1.8) AEIHE ok (0).
TS LT RRGE (11), AR 00 (2r) £ 1, W2 0,(2r) < 1 (> 1) BEFRGHEANRGE (OF
Fait) MORLAE S, SURIMAIAEA, FERR 01 (2m) — 1 WIEOTIm A e A R
MR v1(2m) = 1, ELFAETEASH m, (7%

v2(2m) = v3(2m) = -+ - = V2 (27) =0, Vam41(2W) # 0 (1.11)
BEAL, T2 v g1 (2) < 0 (> 0) BIBRIGFFIEH NERE (AFRE) 19 m BrAfEs, FFFR vamsn (27)
RITCFFIL R m DMEARSEE m DREFE; R v(2r) = 1, HA—VIEEE m A
Vom41(2m) = 0, NIFRICFFIL B A O
58 (1.1) WARIEPRAE RS ICTFIL e 1 O EE A 5 ARIE R 2840 S Pl MR
AgvER 3151 AR, e (1.8) HSRR W& RS W RE I, A A Poincare HARFR T
SRABRELE T A T 51T A R A7 s B 25 B A i B —RE IR . ST [15] BE R 48 (1.1) I T
TTIF5E, X T o5 m s ar i, B T RS (1.1) fiREN RS & s RSN ORI
T IRIEMBR IR 55 SR, NI R SE (1.1) JGF5 I s A H U i A 8 SRR B 43 32 [l i Ak,
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APRE SRR TSI AR A S [15] TARRy 2L b, bR RS (L1) A Rl 5y
%, BB T RGRGTE A A R REI) TR ZRIERBOEEAK. WX s AKX
PRIEFE, N H RS RBULNGEST, BER T8 5 T RE P 2 S R B2 ST A T
i 181 AR S SIHLRB AR SE (40 Mathematica) {EAFSHESIEHA S HANIRE.

2 FEXRENREBSHEAR
2% (1.1) &% 2 = o +iy, w=x — iy, T =it, i = /—1 {bLH

dZ 2n+1
d_T = ZnJrlwn + Z Z2n+1—k(zaw) = Z(Z7w)7
dw M ont1 (2.1)
ﬁ = —w" " — Z W2n+1fk(zaw) - 7W(va)'
k=1
TERGE (2.1) WA R AT
= Z o p2®w®, Wi(z,w) Z b gw® 2" (2.2)
a+pB=k a+pB=k
N ozw BIFF EIRET, E=1,2,....
FEM 2.1 (W3 [15] & X 3.1) XRGE (1.1) 5RE (2.1), A i ek 7R AR AL

AR R B A SHL. IHME—IEBE m > 3, WRAFAEESRL aap, bap MERBZ T
9,85, ... Em1, [HifE

U (2m) + Y Geup(2m) =V,

UBR V5 o (2) ARBCED, 1TH VR v (21). IHE—BHN £ 0, BHEE *F o, (20) F7
AV Alg U (27).

05 = g2 i = G PRIk, RS fu(zow) = Yo ok Capz®w® FORTEE
BT 2z, w WI5F k IR, Kt coo =1, =0,k =1,2,.... Hid5 Dk FRXT A Y

k,jsRML. Va,B, 24 a <05 3 <0,

Qo3 = ba,ﬁ = Ca,p = 0.
5138 2.1 (W3 [15] EH 3.2%) XHREG (2.1), AlfE—HuZ g —A TIERR) OB

BEL
1 = fentne(z,w)

F(z,w) = w 1;) W7 (2.3)
{45
dF S
— " 2.4
dT (2.1) mzzl m+1 ’ ( )
H

1
L PE g1 (27), mo=1,2,... . (2.5)
(s
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X 2.2(W3C [15] X 3.2) XHRG (2.1), HRG (24) RN pm HTCIFEHIE m
MNEFEE, m=1,2,....

5132 2.1 KRS (1.1) BFREF AT N RSE (2.1) T55 8 s A st 53]
B AERG (1.1) To55 5 s iy DB R E S ARE R B0 32 rh, Jeg5 i S 37 S i S R E 3R
BVERLZSEITAY. BRI, AT A RSE (1.1) Joo5 3 sl & st i fE 2 sU ARy ARiE P it i 4
AW

TEG ARG (1.1) FREFMEREA AT, 145 1 T ey 5 H.

= INEI T
= = f n k(z7w)
G(zw) =) Gilzw) = Z%~ (2.6)
k=0 k=0
ERA(NESE
SI3 2.2 XRZ (2.1),i0 H = 2w, NA
HE — i gr+HA-m) Z [(a _ ,B)C 5+ \Ill(a ﬂ)]z”‘wﬁ' (2.7)
dT «, ’ )
m=1 a+p=(2n+1)
Gﬂ = i H(”Jrl)(l*m) Z \IIQ(Oé 6)204“},3. (28)
dT J ;
m=1 a+B=(2n+1)m
0Z oW =
22 T - (n+1)(1—m) a, B
m=1 at+p=(2n+1)m
/\q:‘
v __1! k
e f)=5— kzj{[na —(n+ 1B+ (n+1-k)(2n+1)]ar;-1
—[nB—(m+1Da+ (n+1-j)bjr1}
X Cotnk+(n+1)j—(n+1)(2n+1), B+nj+(n+1)k—(n+1)(2n+1)} (2.11)

a(a, B)= Z(ak,jfl = bj k—1)Catnk+(n+1)j—(n+1)(2n+1), B+nj+m+Dk—(n+1)2n+1);  (2-12)
k.3

Y3(a, B)= Z(k’ak,jq — Jbj k—1)Catnkt(n41)j—(n+1)(2n+1), B+nj+(nt1)k—(n+1)2n+1)- (2.13)
k,j

R AT RYL (2.7), EHE

aG > (0Gy, dz G, dw
=1 S (%G i)

o G, 2n+1 0aG,, 2n+1

=it 32 [ (7 3 ) (- S W )|
m=1 z k=1 w k=1
> 0Gm  0G,, 0GR 0GR

=H Z {(zw)”( 9z~ ow w) + 0z Z Zan1—k w Z Wznﬂ_k}
m=1 k=1 k=1

o] . 8Gm 6Gm 00 8Gm 2n+1 o) 8Gm 2n+1

= 3 G (T = Gt )+ 35S Zaw a0 S Wi

m=1 m=1 k=1 m=1 k=1
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> 0G 0G,
—H n _m
[mzzzl(zw) 0z ow )
oo m—1 oo m—1
oG oG
+ Z a_kZ2n+1 (m—k) — Z Z B kW2"+1 (m— k)]
m=1 k=0 % m=1 k=0 %
> G  0Gn, L 0G), e
- n(Em,  Tom ko ek w1 (2.14
mz:; [(Zw) ( 3 S w)+ 2o 2nt1k—m =5~ Wang14k (2.14)
ESp5]
9f2n
oG, _ = 2w — k(n+ 1) fry, 00 (2.15)
B (zw) Rt D+ ) :
af n+1
oG, _ —EEE 2w — k(4 1) f 5,002 (2.16)
Ow (zw) Rt DT :
T LA
o (n+1)(1—m) (2n+1)m (2n+1)m —k(n+1)
i = 3 e (S w)+
m=1 =0
O f2n O f(2n
H(%22n+1+km - %W%zqtljtkm)
= (n+ DEfenrr(WZaniitk—m — ZW2n+1+k—m)]
[e’e) —1
_ Z FntD(1-m) af @ntm af(2n+1)m + F (D) (m—k-1)
0z ow
m=1 =0
Ofon f(2n
H(gTle)kZZnJrH»km %Jl)k Wong14k— m>
- (n )kf2n+1)+k(wz2n+1+k m ZW(2n+1+k m :|
= — af 2n+1)m af(2n+1)m
_ H(7L+1)(1 m) ( (I)m . 2.1
Z 0z ow W Z ok (2.17)
= k=0
/\qj
0 0
B, 5 = F (D) (m—k=1) | 1 m22n+1+k—m _ MW2n+l+k_m
0z ow
—(n+ Dkfentiyr(WZapiiik—m — ZW2n+1+k—m)]; (2.18)
Whan i1 4k—m = Z ap g—12Pw7; (2.19)
p+q=2n+2+k—m
ZW2n+1+k—m = Z bq’p,lzpwq. (220)

p+q=2n+2+k—m
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Nil]
[0 frn
g = H(n-i—l)(m—k—l){ % —(n+ ]_)kf(2n+1)k:| W2 +1+k—m

0

_ [M _ (n + ]-)kf(2n+l)k:| ZW2n+1+km}
ow

= g+ (m—k+1) acy 52%w? — (n+ 1)k Co 52w’
o, ( ) B

- a+B=(2n+1)k a+p=2n+1)k
Z ap,q—12Pw? — [ Z Beo gz w?

p+q=2n+2+k—m a+B=(2n+1)k

—(n+1)k Z ca,,@zo‘wﬂ} Z bq,plzpwq}

at+pB=(2n+1)k p+q=2n+2+k—m

_ H(n+1)(m—k+1){ Z (a—(n+ 1)k)ca,gzaw5 Z ap,q—12"w?
at+pB=(2n+1)k p+q=2n+2+k—m

N Z (8 = (n+ 1)k)ca,52w” Z bqyp—lzpwq}

a+p=(2n+1)k p+q=2n+2+k—m
S R Y D D (GRS LA
a+pB=(2n+1)k p+g=2n+2+k—m

— (B = nk — k)bg 1]z Pt

= Z CaB Z (o —nk —k)apq—1

a+p=(2n+1)k p+q=2n+2+k—m
— (B8 —nk — k)bg p—1]2*w". (2.21)
Hr
u=a+p+n+)(m—-—Fk—-1)
=a+p+(n+1)2n+2+k-p—q—k—-1)
=a+p+(2n—p—q+1)
=a—np—(n+1lg+n+1)2n+1). (2.22)
e EIEE
v=pF—-np—(Mm+g+n+1)(2n+1), (2.23)
N}

utv=a+p-nlp+q) —(n+1)(p+q) +2(n+1)(2n+1)
=a+3-2n+1)(p+q +2(n+1)(2n+1)
=(2n+1Dk—(2n+1)(p+q) +2(n+1)(2n+1)
=2n+1)2n+2+k—(p+4q))
= (2n+ 1)m. (2.24)
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Dk = Z 22w Z

a+pB=(2n+1)m pt+q=2n+2+k—m
Ala=p—(+1)(m-1Dapq—1 —[B—qg—(n+1)(m—1)]bgp-1}
" Catnp+(n+1)g—(n+1)(2n+1),84ng+(n+1)p—(n+1)(2n+1)

= Z 2w’ Z {lna = (n+1)B+ (n+1—-p)(2n+1)]ape

a+B=(2n+1)m p+q=2n+2+k—m
—MB—(n+Da+n+1-q)(2n+1)]bgp-1}

* Catnp+(n+1)g—(n+1)(2n+1),84+nq+(n+1)p—(n+1)(2n+1)» (225)
LA
= 3 HOO0m [ Y et = Y feassu
m=1 a+p=(2n+1)m a+B=(2n+1)m
m—1
1
a, B
DI e D DR D
k=0 a+pB=(2n+1)m p+qg=2n+2+k—m
Alna— (n+ 1B + (n+ 1 p)(2n + Dlayg s
—[nf—(m+1Da+(n+1-q)(2n+1)]byp-1}
) Ca+np+(n+1)q—(n+1)(2n+1)76+nq+(n+1)p—(n+1)(2n+1)}
= HOAmm R [(a = B)eas]
m=1 a+pB=(2n+1)m
2n+1 Z > Alna—(m+ 1B+ (n+1-p)2n+1apg 1
k=0 p+qg=2n+2+k—m
—[nB—(n+1Da+(n+1-q)(2n+1)bgp1}
" Catnp+(nt+1)g— (n+1)(2n+1),ﬂ+nq+(n+1)p—(n+1)(2n+1)]Zawﬂ
oo
= 7o > @ = B)cas +vnla, B))z"w?, (2.26)
m=1 a+pB=(2n+1)m
/\Eij
P1(a, B) = Z{ na—(n+1)8+ (n+1—-k)(2n+1)]ak;j—

2n+1
— B —(n+Da+n+1-j)bjr1}
* Cadnk+(n+1)j—(n+1)(2n+1),8+nj+(n+1)k—(n+1)(2n+1) -

(2.7) AHIE. ZRARHIE (2.8), (2.9) 20 H15[2E 2.2 KoC [15] @ 5.1 * MIEH 5.2 * 515
FH 2.1 Vs #0, v #0, ABHHE) SUERHE

Fz,w) = (zw)° lz %@] " (2.27)

k=0
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4% 1
A 1 (S etz w) | A
dT 1oy 'y(zw) Lz: (zw)F(+1) Z (2w (2.28)
=0 k=1
Am B —SVHm, (2.29)

A, pn ARG (2.1) TLFFILRAIEE m DE SRS co0 = 1 contik@nrir L E=1,2,..
Y a# B, cap HEHEA

Caf =77 R 2n—|—1 Z{ —(n+ 1)+ (ys+n+1—-k)2n+1)]ar;—1

—nB—(n+Da+ (ys+n+1-7)bjr1}
* Cadnkt(nt1)j—(n+1)(2n+1),84+nj+n+1)k—(n+1)2n+1)  (2.30)
Wi ; XHE— IR m, A\, HISEHEA
A = Z [(ys+n+1—k—m)akj—1— (ys+n+1—j—m)bjr_1]
k.j
* Cpk4-(n41)j+(m—n—1)(2n+1),nj+(n+1)k+(m—n—1)(2n+1) (231)
e,
EIE 2.2 & s,y B NEEL WERE—IEBE m,y(s + n —m + 1) # 0, WWZEIHH &
] SOE R

2=

F(z,w) = (z2w)® [i M} , (2.32)

k(n+1
o (aw)ked

Xt &S (2.1), A

O(Fz) OFw) 1, o X feman(zw) ]S
0z w4 LE W} 2 (2.33)
HAME—1E3H m, H
A RE —y(s+n+1—m)m, (2.34)

A g, BRGE (2.1) TEFFIL S HIE m DAL co0 = 1 contiyk,@nrnr BB E=1,2,..5 24
a # BB, cap HIEBIEAR

Cap = CEDTESY 2n+1 Z{ —(n+1)B+(ys+vk+n+1-k)2n+1)]ak ;-1
-+ Da+(ys+yi+n+1-7)2n+1)]bjr-1}
* Catnkt(nt1)j—(nt1)(2n+1) Stnjt(ntDk—(nt1)@nt1)-  (2.35)
WisE; MBI m, A, AR

Am =Y [(ys+7k+n+1—k—m)ag;-1— (ys+7j+n+1—j—m)bj ]
k.j

* Cpk+4-(n41)j+(m—n—1)(2n+1),nj+(n+1)k+(m—n—1)(2n+1) (2-36)
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.
A TEEM 21 Ry =1,s = -1, n=1, A5 [16] AJEH 2.4.

HIGIHE 2.1, B 7 2.1, P 2.2 FARBESEMay st 10, 3 2.1 e 2.2 Frg s i
NEBIH RS (2.1) To55 I S A7 s i A, TRRY RS (1.1) faRE RIS AR, HAK
NEMEARE AKX, B ST BT AARE R S Mathematica /EfF 54T 1
F B RS A B AR A R MR s, v, ok, A BT AIEE R AR A AT R, X
JCI5 I SO ETE DL, ARNATHER 2.2 fiE BB A AREXWRSE 7 b T ERL L
WA S AR PURAL (T, A AT 2 4 gy e 7 18],
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