WL IR FFROAARHAFR . H 31 5. % 58,2014 59 A
Journal of Zhejiang Sci-Tech University (Natural Sciences)

Vol. 31. No. 5. Sept. 2014

XEHS: 1673-3851 (2014) 05-0546-04

X T EEFRN RSB FTIRTHE

BRFL, HLFH

(e T RFHEPR, M 310018)

H OE: BT RROMFR>MEFRE L RT FEEATRAARGIT RSB, R TRFRaEY
TR GEHR T DB RAAMTF AR MB AR, TR EAL R TR ERAXAREMF Ry Beg Bk, XBER
)T @B R GRS R R SRR B &R AR AR A ML,

KEWR: MAREAX; FHAE; MFREAXNGQED; BT RSMH

hESES: 0175, 14 XEARERD: A

0 3l &

TEVFZ W 5 B & R SR AR R Iy
I, FHARSR
2=X(xs3) s y=Y(x,y) D
B PR P T SR ARy R A B S AT T
MIFR NS B e PRS2 . N TR ZR G0 R A5 B
VLI S5 A 2 P, BRI ATSEA TR 1 BT LA 25
T 22 8 1 40 NG A SR T 5 ) R M s ST 9 7 A )
JR RN A1 . IUAE H FEAE AT A B A A5 AT LA
S Poincaré 1 [B] W5 (1% [ @UFR by BAL(EL 1 [m] 2, HLIX
A B — LA AT SR R LR A5 A 1) 48 L[] R
AR AEAT S AT L X Poincaré i [A] e, AR
R AT s A SR AT AL JF B AT R a8 (R R 48
(D X (a5 Y ) BN R EO T 5 X
FERAF AU BE R OB . — ELUR AT s B
{ELIR) S I 53 A~ 25 B 1% e 2 R 2 R DA ke i 7%
B AT A B O i R A A RO A L S8 B A
R A R AT e A2 3 A 1 (/D TR A I A
BN o XA B BIFR K Poincarée H10- £ £ (7]
R B R e e
AT S ZR A B AN 1E A TR, AT AR
FNERFEA L E AR . M3 SRR

Wi H . 2014—01—08
FEWH . BEEARP:IEETH (10871181,11101370)

P 4 T G RE I 73 5038 R R IR T ) I L A7
SR FNES I A AR . R P9 AR SR R S
XK RE A T 15 Z— 2 f ] blow-up $£375 , BJ
XD X (o) 5 Y (s p) TEAF BT IR
fift s SRIGAE— RN FFIK blow-up 722 F 784, DL i
ZAB BT R R ORI S AT s (IR S8 (DR AT 2R
PEACH R 2= /0 —ANFREE RS ARG R AR
FINE AL B SE PEZE A8 . Dumortier™ JiE B 14T 4] - i
AT R G0, T — B, X Tl 2 Lojasiewicz A%
ARG, En] DL A FR 2 I 55K blow-up 28 #5718
e IR AT SO0 LR A5 AT A I B AT AR
IFFN SR BOE RS . SR 24 R GE R AT 5 A
WERIR (D X (o) 5 Y, y) fEE 5 Taylor
Je T2 A e AR e/ MED LUK B 75 2 485
Z IR blow-up B A8 THRE LB T4 T0K. N
TS, Algaba 86T F A= B et X (s
WHY o ) #4755 W o it A8 5 AR, 55 I
blow-up A8 fE A8 4 , L 5 40 A 550 i L W) 55
A AL J3Ah TR R G AT AR B 3 A i A &R
GBS o it B S R, 7R T E
PES AT RSO B AR TE RS S 2R
LF UM AN T2 FR AR R X
MRS FEHT T AR E S STk 2 Wi

VEB I : BRFFLL(1988—) , Lr o INZR TN WA 52 s BN o0 A VBB 5T



% 5 4

WRT5 2045  SC TV I A RGBS U3 i od7

AR 5T, 45 U5 IR 2 30 A S8 L A e

THSFRZ Ao R G H 45 KB 50 2 5
3 WA ST U R 5k . AR SO i Ak A pR AR
FRELST U e -5 2 4T P BF 5 1 A AT 2R SE 1 05
U3 ik TR L 253 HE UL U 18] 3 2 i) 1) 4280 8- T
AT R GERIAUST U 20 A 72 B I I SE 01 45 1 o i 22
AR GAUTT IR R BRI . X SRR/ e T
SCHRL2 5 8 JrP A AR 2538 XI5~ T e U A R PR 2
HARZE L.

1 AT R B HAST IR 57 A

EX 119 3%
P.R*—R
(xsy)> P(x,y)
R NEWA P Rt=> . ,) ENXNEIREZ,
UAUFFIRZ I (N J2 B IRBUE AR 052, 2
FEAIEREAD JFH 0 5 6 R AERIMEER €
ER,fi15 P x,e2y) =P (x,y),

0 6=yt B e R FFIRZ W0 25
NP B t= (ot J ke [E RS AT H BN S
BRI E T Pl oje— &M=,

SIF 1.2 A t= (. o) 450  MIXHERER k€
Zo ATHEME— 1 —H Ry skosks Flr€Zy flif5 k=
kytytkoty thstity +r IR ki <<ts s ke<lt1, 0<r<<
min{z, s,

JIERA lﬁj?k Lﬁtl Sy 9@?[&@7{21 5 s€Zy
1R k=k it s, W2 0<s<t, AFHE R S rEZ (H
5 s=kst, +r, W 0<r<<min{t, .t} E}Evﬁﬁ
Ry 5k € ZAFAG ke =hyty ke IR 0Tk <2377
TE Ez 5k, eZ ffit5 ks :/;21‘/1 +ky Tl B 0Tk, <<01,
T

k=kit, thots+kstitr+7r
WG HER , Hoh by =k, + ko o XUERA TA7AEME .

IR — b ABORAFAE TS A —4L B o By s

r&Z. fiifg
k=kt, +kot, Fhstit, 41,
WL ke <<ty ko <<t ,0<r<<min{z, »2, } , )

by =kt +Chy =k ty+ (ks =kt ts=r—7,
A 0<<r<<min{t, .2, } H 0<<r<<min{t, ., } . T LA r
—r=0, TJ&

(ki =kt + ks =k ty 4 (kg —R ) 111, =0,
M

(ky—k )ty = (ky—ky+ (ks — k)1,

HHK e 5t E%%’Fﬁu kl_/élzovMﬁﬁ
(ko —ky) + (ky—k;)t, =0,

A 0y ooy <<ty s T LA kz_/%zzoafﬁl ki —Fk,=0,
N T SN R B SR I 5 | LS
I'={k€Z.| Tkl ko ks EZr ., Eb=Fkit), T ksty

Fhatity oy <ty ko<lti},

T BRAESCHR LA Trh 45 (A 45 5
FIE

BII 1.3 A=) MEEZ BE,

(DR k1, 0] PL={0};

QWP rET FH  k=kiti thotsthstity, N

2:Span{l,kl+r2(k37j)y/c2+t1j|]':O’1’,,_’k3}o

IERR RSB L 2 R AETEME— ) — 2 ki ks
k3 *ﬂ FGZ+ 9@@?

k=Fkititkotythytit, 17,

#{V%E by <ty o by <ty ,0<r<<min{t, .12},
(DHER EET LA 1<r<<min{t,,t,}, WIR,

T 0€ Py, R 27y € Pl HE s

mty+nt, =k, FRF mots AFEME— m b € Z,

575 m=mt, +ky o H Ok <<to s X} o, AELEME—

5] 7291;2€Z+{f1% 77:721‘1_’_75:2 . H O<E2<tlo T

k=kyt,+kots+m+nut,

X5 1<r<<minlt, . 2, ) F53 R W ME— 0 S i Py

={0}.

(DK k=kity + kot +kytit, s X I ATIE
Hﬂﬂ%ﬂvﬂn%$1ﬁﬁ x"y" GP[k %UZ—?E 7717E1 ’;UEZ
#i15 m=mt, +k sn=nt, +k,, H.

k=kit, +kot, +mt+m 6, €T,

HI MR ME—VEH by =k ks =k, H ks =m +n,

LA
1,7a2+k‘3}7121+k‘2 € {1k1+z‘2(k3*j)3f2*rlj ‘j:O’L.,.’/%}O

[

P, Cspan{zh 2% =)y i | j=0,1,+ ks },
RZ A =001, ks s [

(ki +t, (ks — i)t + CyH 1)t =Rity +hot, +
kstit, =k,

}%u xkl }/Z(k37-i) ykz a7 6 P;co ﬁi span {Ikl \12(k3*_/)

YT =01,k )P, TR

t =gpan{xhi T h D i | =01, ks )

Wit 1.4 EEM =G0 MR rET IFH
k=kit, Fhotskstits N

dimP;=k;+1,

I 15 2 =) B HMEE R
2"y B k=mt, +nt, U 2"y € P,



548 FC A N S D =~

e CHABHERD

2014 5 31 &

TEIE1.6 2 t=( 1)

§ a, 1,)/ n

min=0

FE s WIXHE Z A AT
BRE f(x,y) =

=0

P’(x,y)GP;,,k 0,1,2,-
fiire
flx,y) = iPz(x,y) .
I HIXHER o =R = (o ) ITME— B E 1Y
WERR WIS 1.5 J P 2k tE2s Rl RS2,
A A TTREXS KL £ ffi1F P (2, y) BF LTI,
BRE 1.7 — 7T, g3 1.6 AT, 48 T

PREL f(asy) = Zax’” CXHEESER t=

(t1415) s lﬁﬁma E’J%Hwtzlﬁvj\ﬁ@ 3]
M= (1, 1) W}, A A 4055 IR 40 A B Sk 55 I 43 i
Ty 7T ISR RGAT AR, AT AR
I IV AR 40 (0L 57 U o A R T

2 FRTEEZIIITTIRS R

7RI R GG
: =X o) )
Xy (2)
y:Y(lvy)

(0,0 (2) 135, B X(0,0)=Y(0,0)=0, fif
PATEAT S5 S AN BB 9 AT LR X (s ) FIL Y (s )
A3 ) T R

il
g a;x'y’

i+i=2
i=0,j=>1

P
E bl-jl’ Vo

fRHT 2G5 (2) %t g E’Jmi%ﬂjﬂ Flx,y)=
(X(xsy), Y (o y) Tl 5 7R Ny e UAEFE S 1]
Rk C' Epg— /\Tniﬁ‘;%;¥m

Flx,y)= X(z,y) +Y(I,y)

fEMT RGE (2 L M EES
(Gl Cay b)) F0,0) 1, 5€Z4 ),
M R G D FRR (2) B S AT T 4 Cay 0 D FRN
FHESG ORI, RS PFEZNIE &
%A U G D RO A T R = (s

y)\1>0,y>0 T 130 5 P AR BT AR — S5k

X ARATER AT REIR b — 50D AR A7 2k i i A 7 AR
*xﬁﬂiiﬁ@%ﬂ‘ﬁ%ﬁ%%@)ﬂ@fﬁm@o A Y
ST AR R B, AR AT 130 (e R

Y(x.y) =

Beti#r o S s B0 e AT S 2 0] A8
AOTIR . AR AR [ b R TV b Ry SR MY
R IRZAR . LR RS2 AR ) — 45 5
B RHE R a0 5E LR L SRR BT I B A 1Y)
EVIE . B RPN S R 50N G j) R Gz o) s
ﬂff l %ﬁﬁ*ﬂsf’ﬁ%ﬁ& 1,<i, ’].1>]'2’ﬂ:7<E11: ar—

L= Ay b g R R ITERABO 1=

J1—J2 h
(st FROMI LAY, FE T — 7 IR E  FAl
TR BTEWI AR R 58 a7 s A I, A I S
IO A A 2 B R S R A A LR . N
I Segs M ASF I WA ) B RS .
EX 210 %
F.R*—R*

(s ) (P(x,3y) s Qlxsy))T
AL AR () P, )5 Qla, W #fE S
Wiz B8 F J& e = (1) B b IRABLSFIR 2002 ] 12
Y, 2k P(x,y) € Phyy H Qs ) EPL,

0 6= () B e AU FF IR Z 115 0] 40 1
AN Qle M t= (11, 0:) I k [ 2 I, 7530 5 1
g SERMESCT Q& — Mt E. T
S 3 4 RS I I TEIE  E R RS =
(st B b RAUSFIRZ A 0] 3 2 — 28 ¢ =
(1 3t) B b YU FF IR I ) i 3 (ay, 00T
0"y )T FRILRAELEL A T Y 3 — 25 TR 2y !
€P2>+r1 ) l'iilyjepfeﬂzj‘!i:ﬁ_(i—l)l‘lJf(]._l)h:
ko TGO T LIHZER.,

EI2.2 XMFMITRGE (2K =1
MR ENMER ke Z,

(DR e I, N Q=

(DOWMR kel HH =kt Thots Thsti2,, ]
0, =span{ (21 1 TaE D i )T,

(O71,k1+r2(kg7j)y}c2+l+t1j)T‘j:O’l’ ks )

IR 2.3 XTI ARG (2 1 — SRR LA 2R
B = ) AR RET FH b=kt —Hegtz +kytity U]

dimQ, =2(k;+1),

EE2.4 XMNTWITRGE (2, &t
B SRR A, A

P, (xs3) € Phy s Qi (s y) € Py s k=1,
2, e,

=(t1,t2) &

1§75
= X(z,y) = ZP@1 (x,y)
o : (3)
V=Y, ) = D Qu, (xsy)
k=1



%58 WRT5 2045  SC TV I A RGBS U3 i 549
o5 R fitHy
: = (P , ( -, ) - 2 4903 3+ 4,2 10
G- fie B )
y k=1 th-zz (qu) y 0 X
(Pr f (l’y) N Izy/1_213y3 +I1yz : ylo .
T €l b=1.2. JF ke IFE(] JeQ () €.
Q;CJV’[Z (fvy)

iR = () ITME—HRE R,
WERR AT E R 2. 2 LR E],

3 B F

T~ TR o 2 S B A R AR ST 45 L ) T
AR
B13.1 FHEZHA RS
T=y,
y=x"+zxy. “
FR y=2"y"" 2 Fay=2""1y +25 1y N M=
{€0,2),(3,00,2, D}, Fr LA R G A 1 1 A i
A —£53%452(0,2) 5 (3, 0) AL B AR - LU Fi%
A FIETN t=(2,3) . TR AI5MEH

GGy
#ﬁ(zz)e@ : (iy)ngo

BT A — 454l . i LIS o B 45 s vk
DA B LTI e — 1

Bl 3.2 FZEFESCEL 10 I Bl 2 R 5
{i—xzyz(xy)2+yloo (5)

y:«rw
B M=1{(4,3),(3,4),(2,5),(0,11), (11,00},
Fr IR RGN ARIR E A =258 B iE$H:(0,11)
5Q.OMLE L EHE QD HUDWMLE L. #E
(4,3 51,0 WEE L N A ar S
BT IR A =Fh . T o B AR A 4 i
AT UFEIR I 5 o
XF 4R HZER Y 1= (3. D), FRAG) A 43
fi#h
i“ Izyl nylo _21733/3 17/13/2 O
(&)%o )+<o )+<o )+< )

ﬁﬁ(fywym)eczel,(O_Zlfgyg)ecga,(” €

Q> (i ) €Qh.

Xt L RN HZEE ) £,= 1, D, TR G A 43

Xt L BRI 6= (3. 7). TR G Al 40y
- 4.2 _2 34,3 ',2 4 10
9 el P R R O
#H(jfz)e@g,(_ Igyg)e@a,(fy)e@ :
10

(g )EQ@?O

0

S 30K :

[1] Andronov A A, Leontovich E A, Gordon I I, et al.
Qualitative Theory of Second-Order Dynamic Systems
[M]. Jerusalem: Israel Program for Scientific Transla-
tions, 1973.

(2] skiET%, TRM=, BE3CkE, . Mok s M.
Jeo: Bh2 At 1985,

[3] Dumortier F, Llibre J, Artes ] C. Qualitative Theory of
Planar Differential Systems[ M]. Berlin: Springer-Ver-
lag, 2006.

[4] Algaba A, Freire E, Gamero E, et al. Monodromy,
center-focus and integrability problems for quasi-homo-
geneous polynomial systems[]]. Nonlinear Analysis,
2010, 71. 1726-1736.

[5] Algaba A, Garcia C, Reyes M. Characterization of a
monodromic singular point of a planar vector field[ J].
Nonlinear Analysis, 2011, 74(3/4): 5402-5414.

[6] Dumortier F. Singularities of vector fields in the plane
[J]. Journal of Differential Equations, 1977, 23: 53-
106.

[7] Algaba A, Fuentes N, Garcia C. Centers of quasi-hom-
ogeneous polynomial planar systems[ J]. Nonlinear A-
nalysis: Real World Applications, 2012, 13 419-431.

(8] &K, B AR AWM SHGFR 2T RGN
st AT WV TR A2 2= 4, 2013, 30(1): 101-
105.

[9] Garcia B, Jaume Llibre J, Rio J SP. Planar quasi-homo-
geneous polynomial differential systems and their inte-
grability[ J]. Journal of Differential Equations, 2013,
255 3185-3204.

[10] Pelletier M. éclatements quasi homogeneous[ ] ]. Ann
Fac Sci Toulouse, 1995, 4. 879-937.

(THE 564 )



564 o MO Ok s g RCARRREERD 2014 4F BB 31 %

Penalty Function Method for Solving Finite Min-Max Problem

Including Inequality Constraints
ZHENG Fang-ying
(School of Sciences, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: A new simple exact and smooth penalty function is constructed to solve min-max problem of
inequality constraints. Firstly, through adding a variable, min-max problem including inequality con-
straints is transformed to equivalent continuous constraint optimization problem. Then, equivalent contin-
uous constraint optimization problem is solved with new simple exact and smooth penalty function. Under
extended-MF constraint standard conditions, it is proved that when the penalty parameter is sufficiently
large, local minimum point of unconstrained optimization problem is also local minimum point of the origi-
nal min-max problem. The calculation results show this penalty function method is an effective approach
for solving min-max problem including inequality constraints.

Key words: constraint optimization problem; unconstrained optimization problem; penalty function

method; min-max problem
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On the Quasi-Homogeneous Decomposition of Planar Analytic System
CHEN Xiu-hong , HUANG Tu-sen
(School of Science, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In this paper, the quasi-homogeneous decomposition of planar analytic system is studied
through the quasi-homogeneous decomposition of the analytic function and Newton diagram. The dimen-
sion of the quasi-homogeneous vector field space and quasi-homogeneous decomposition theorem of the pla-
nar analytic system are given. Besides, the specific algorithm of quasi-homogeneous decomposition of pla-
nar polynomial system is given with examples. These results generalize relevant conclusions in associating
references, and are helpful to study the qualitative properties of quasi-homogeneous decomposition of pla-
nar polynomial system and have reference value for studying higher-order singular point.

Key words: quasi-homogeneous polynomial; Newton diagram; quasi-homogeneous polynomial vector

field; quasi-homogeneous decomposition
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