Pure Mathematics Hi£#2%, 2019, 9(2), 137-141 Hans XM
Published Online March 2019 in Hans. http://www.hanspub.org/journal/pm
https://doi.org/10.12677/pm.2019.92017

Some Methods to Prove Sufficient
Condition for a Critical Point to Be a Center

Yujiao Cui, Hongwei Li, Rongrong Yu, Jing Shi

School of Mathematics and Statistics, Linyi University, Linyi Shandong
Email: lihongwei@lyu.edu.cn

Received: Feb. 10‘h, 2019; accepted: Feb. 28‘h, 2019; published: Mar. 7th, 2019

Abstract

The sufficient condition for a critical point to be a center in planar qualitative theory has been a hot
and difficult problem. Methods of proving the sufficient conditions are summarized, and the sufficiency
of two systems was solved by using the method of undetermined coefficient to solve their integral
factor and inverse integral factor. Finally, we prove the necessarily by using the transform method.

Keywords

Center, Integrability, Integral Factor, Inverse Integral Factor

PLFHFES MR —EUERA T

BRI, Fath, TRE, £ #
I RERCE S G, LR T

Email: lihongwei@lyu.edu.cn

Weks H . 201942 H 100 F#HBEM: 20194F2H28H: &AM HM: 201943 H7H

=

R TR E B RFEIH, FORSFARER —ERRRURIER, ASOHOFESFA R —L&
TEHATIHMES, AR RBUERBRD BT RERLE T, BRTFERTREKRME RS, A
BB TTVERRR T — R R A AR A

Xiid

b, AR, RAET. BRSET

XEFIF: RN, FaE, FAER, BE. P& 4RI ] EIREE, 2019, 9(2): 137-141.
DOI: 10.12677/pm.2019.92017


http://www.hanspub.org/journal/pm
https://doi.org/10.12677/pm.2019.92017
https://doi.org/10.12677/pm.2019.92017
http://www.hanspub.org

B %

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 53|

{EE, AFTEHL, (EIERH Y TR SO0 i 78 70 SRR, ERE AR K. BIHAT NI, &
R INEA =F: 1) IEB RS2 Hamilton £%;; 2) HERAN SR TFEHE U FE T 3) RBRSA
FIE IRFR G o (HSE, X =R AN e RO DX 28 e jii, R 5 Ia A HAh Ik 2 S5 & AR NHIWTF A
206, AR — A AT — SR S R A
2. FILFEBHFT S ERILISERSE
2.1. Hamilton &%
AL RGIRE S EEEWIEH A Hamilton R4, #linin T &4
dx 34, 5 34,
+t— X ——X

-V = :P X, 5
a2 108 108 7 (+7) M
dy 734, , 34,
—=x+ - = , V).
d g YT Y =)
BT EETE
8£+on
oy Ox

BI A 56E N Hamilton R4, XA RGN SO0 - FERE S, FTRARGEN R 2 db. |
&2 R G2 Hamilton FGE 5l 7 S RATHEAT IR BIBE FRAE I 78 701
22. RAGETF
M R FAERE W TR R THER EENNES, Frid AR 7 a2 Bk 2] — s, ok b
W IR E, AR EORI T TR B — N R TR . KT I TSR A IR 2073, Blin s
s Ak UHGEFHE, AN IXSEIEAREREN, RATMEZAE N — RN 280%.
FEX1[2]: W PFHIZHX RS
{X:P(x,y),
y=0(xy).
WRAFESLRE Y (x, ) 1575

oV oV oP 0
P(x,y)a—x-i-Q(x,y)g = —(a+§jV(an)

RV (x, ) R RGBT
{91 2 5

DOI: 10.12677/pm.2019.92017 138 S H


https://doi.org/10.12677/pm.2019.92017
http://creativecommons.org/licenses/by/4.0/

BEEW %

E:—(1+x)(1+2a”x)y,

o @)
Ez—x(—1+2b20x)(l+y).
s BRI+ 2 20, AR Hamilton K5, BRFHQH AZUETARANB
y o Ox
FSR
V(x,y)=a,+ax+ay+ax’ +axy+a;y’ +ax’ + a,x’y + apxy’ + a;y’
R RN B 7 2 A TSI RS MAPLE, LA 2K, HATHHARSZQR)
AR T

f(x,y) =(1+x)(1+2a11x)(1+y).

2.3. HRSETF
WA FAE R M R P AW R, EEMESEGIEEES M. Frigrwii g H
TR
EX 2 2]: T PFHZHA RS
{x:P(x,y),

y=0(xy).

—_

WRAFAESL RV (x, ) 43

oV oV OP 0O
P(x,y)a+ Q(x,y)g = (a+gng(x,y)

WFRV (x,y) 2 RGIIERF B T

WRV (x,y) RBGHERSE T, WYV (x,y) ARG EF . HBEER BT AR 5K H,
B T AR GE I RAR B 1 (773 R] AR RSR AR AR 7 R 7, BRATID SR W] AR 45 58 R G SRR AR 20 B 1
A FIER 7 PR F RAE BT AT AR R . S R 4

3 1
Xy ==y’ +ax’ + a31x3y—za”a40x2y2
X=y+x 1 ! ,
+—(4af1 —18a,,a;, + 27a§0)xy3 +—a,, (—Eafl + 9a31)y4
108 72
(©))
XY =gy + x4 ay X’y ——apa,x’y’
. 3 4 2
y=-2x+y

1 1
+ﬁ(4a|31 —18a,,a,, + 2761§0)xy3 +Ea40 (—Zalzl +9a,, )y4

IR E REGE, BRRZEG)H MUK 1
V(x,y)=a,+ax+a,y+ax’ +a,xy+asy’ tagx’ + a;x°y + agxy’
+a,y’ +agxt +a, X’y +a,xy +a,x’y’ +axy’ +a,yt
B HARNER D B2 A, EBTIHEIUREUR S MAPLE, HUEPIL R 8L B9 R1GR503)
B KT

1 1 1
F(X,J’):x4 +y +§a11x2y2 _Eazaoxy} +%(251121 —9a31)y4

DOI: 10.12677/pm.2019.92017 139 S H


https://doi.org/10.12677/pm.2019.92017

B %

2.4. BXFH

A RGN A1 BL SRR 7y R 7 AN R e, (AT I AT AT LR AR SE R

Bl 25t
:_; —u (1 +bu® +byuv + bzzuzv),
“)
s_; = —v(l +byuv + a, v’ +a,,uv’ )
BHEIRBY

2.2
2u’y

2 2 2 2°
1+ b,u” +2b,uv+2b,,u"v+a,v +2a,uv

F(u,v)z

2.5. THFREEHR

Ja, HARGEEAE Hamilton 248, BASRESK ARGy (A 7 BE A3 D5 AR B BRI AT
AL AR O RGO IIR R G 208, FHRARIA A [ 17k, EEAKEE T ek
4. IR

1 547
—:y—gx3 +ayy’ +30x2y—5—xy2,

dy 3 2 I 5 10 ,
— =2 4+xy-——y ——xy".
dr 76T TV

] DA I A e

x:%(—u+v),y:v.

A RTR R Gt

dt 36
o1

%:—6v—£u2v+(%—6ao3jv3,

U +—u
dr 108 108

I%4IF Hamilton 251 FHE A

=N
E

R

PR
v — \ -
ST HE KA N dﬁﬁ%%%ﬂ%?%ﬁ@ﬂﬁﬁ%

FREBOAES, TR RS

Figure 1. The programme for proof of integrability
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