2021 4 5 A ERITE K FFERCERHF O May 2021
%384k %3 Journal of Chongqing Normal University (Natural Science) Vol. 38 No. 3

DOI:10. 11721/cqnuj20210303
—RENTENIAEER

FUL, I, AR’
(1. MRS R RS 2 58 %¥EE, Mt 2111065 2. W46 B 5802, | &R #IT 524048)

BELEWIFR X290 NS A FER. [FEIERI RN R ARSREBMHENXAGA TR H T A LA 5H
ER AR FORABEERSXERARTERG A AN BERS lip p X B EAHER SR ANEZRE F 25
RTBAEAN I WECTH AT, (FRYVRE T 2-ANANBEE ERG T ANBEINEN BT 5
e, (0 YF2 T X250 FRIGH A FER,

KA E 7 lip H TP R B EE B F A AR

RESEES.0175.7 XERARERD A X EHS.1672-6693(2021)03-0062-06

T AR, X 22 43 75 R A AF 7 o R S A 3V RN T O R AR 2 B R 4 AR H 2 4y Oy R B
WAEFN AR 2 B 5 A3 R AR R A5 5 T RIS rh R HE A AR . Sedaghat'™ H T 2243 R

I]l+]:@771*1’a’b>0’x091716R (1)
2,2, b

ik AL S R AT A8 B TC S . Zhao Y BT 25 40 O B (1D R AE R I R AT BT, OG T 22 40 O B v HC A AT Y
RS LSCHRL6-7]. X T 2243 Tr BRI AN BRI ST B AT B R E Mk 5 0 T EL IR BRI ST B AT A A S R
PRI S A 5 e A5 W 5 I P AN 0 T 28 43 05 R ik B 1) 2 A B 155 00 0T 2% 8 2 00 O R AE 2 U A TN Sl
R 252 Ak T 5 BF 50 22 43 O RE 1 03 SCHE B n] 5 B R b5 B AL 5 S B S  SC & .

WEFE B 2253 D5 BRRRAE AR O = 1 A9 IR KA 3l 5 B M i 2 B TR E B B8 | Picard R AR A
T K BRI AT O R A L AR5 BT blow-up J7YANY J W 6 N ) i 3 Y S PEVE BT . B S R R
KRR 22 3 7 BRAC IR B s i AR E M RUE M E ST, ) 0, Zhong S8 TR AT IR BES S O5 RS T —
FEEHL Logistic o 4B 1R AL A 3l s B9 A2 E 1E

ARSCE M G250 T R (D I3 Sy 22 Mk o B R HE D AR5 1 % B 22 03 05 A2 (D AN S s I PR s 125 2 1Y
B AR XU A B LAY (lip 20 32 RL R 2-J IR A E v s 7E 58 3 1Y M Picard b AU A R BF 52 22 70 T7 2 (1)
BAEAZh SRR E .

1 EZ8FROBAIR
AR A B 22 407 B (D AR B 0 0 R P R 6 L B 2257 R (1)

T;(x,y)H(y,x;ib)o 2)

Moo B S (OOF 3 PR E E(0,0) ,Ex(mym) M E, (—my—m) s P m=a—0b, X a<<b I, G2 R
H1AANEE E,  UHTBLES (2) 7 E, 4 B9HERT HeAE B R

0 1
J(EQ):|:1 :|’
a 0

x  WFEH.2020-01-03 &3 B #1:2020-09-14 ) £& H AR B iE] - 2021-05-19 17:32
HEITE : F K AAR I 4 (No. 11961021) ;)7 AR K% LR BB 8 & % % 4 (No. pdjh2021b0309) 5 7 4 4 i 1% T £ 51 H (No.
2019KZDXMO032)
F—EEEN LB LR A D 0 S TR 5 80 ) R4 E-mail: Imsmath@163. com; BE1EE JH AR . 5 . #4#% . E-mail:
zxlmath@163. com

P 4% AR 3k : https: //kns. cnki. net/kems/detail/50. 1165. N. 20210519. 1457. 010. html




%3 FR L& - RER T RN F N 63

PO B AE (50 B0 A = = —Ja T Hp ’ig BB E, S EACY a—b AR,

a=>b I ARBhE E, AR ERSE 2 a<<o I, ARS1E E, RRER LSS, SO FE E, FE, 408 HE AT 4R R
S3H .

J(El)J(Ez)E aiJ’
FAR I RIEAE R A = — 1.0, =a. BHEW M a=0b B WU (20 3 MRS ELE I E, a4 —&IE
W — AN S & E, S i E, 2B FREE N 1 R 3 A

2 ERFROWMlip HX

A T 2 9 B 50 825 40 O B CDAE R B Ey B E, 19 [lip 43

T 1 WU OFERBI A E, A & A I B flip 5330, DK 80— AR G 2 39 903, HL A St R 3
MOE RREN,

FE 2 WS (OTEARDE E, AR A I R flip 452 e mbi 80— R 9 2-J8 91903 . HLAR WU R 3
ME, RRE.

R HEATARBRE S =r—m . y=y—m AERE G E, TR B S R 2RI S Hou=x+y,
v=—xtay,0Ca<1, [ 13 40T Bt

u —u + anu’+ apuv + apdt
—> , + 003, 3

U v + aa Lt2+ A2 UT + As3UV

Hoftca = —ansan = —ansan = —an B an = =77 an = ffﬁ“ ap = “’”“ﬁfaﬂ”o O3) Fm WHUK F 5k
ST 3 I,
BRI m AR 0y SR B WS () EAT IR B AL
u —utanu’ +auvtasv’
v || avtanu’ Fanuvtasvt |03, 4)
m m

H PO B s Y AT AR L (O TR CF — P
Wi () ={Cusv.m) |vo=hCu,m) | u|<<eys |m—m, | e},
Horbs (o [h(02my) =Dh(0.my) =0} H. e 6,0 FEA3/I BOTHE & 80 AR IB
v=h(u,m)=d u* +e ulm—my)+ f1(m—my)*+0(3),
H R BT B AN A 1 BT T 4
h(—utanu’+tanuvtansd®+03)sm))=ah(usm)+anu?+asmuh(usm)+asn [ h(u,m) P +0(3),

ﬁﬁﬁgj‘ d,= 6:77’;2 961:f‘1:0,ﬂlﬁ:

1
v:h<u,m>:1‘i”;2u2+()<3>o (5
(5 ACA B (3) AR B L sl AE ho0 B b — 5 7 S iR
_ 2m 2 m* 4
u— f1w)=—u T+ +(1+a)(1 +04),
Al LB B R =X BT
%azfl (72](‘1 . (72](‘1 i(?&fl 727ﬂé(170+12a2)
(F)m du’® T2 Juamj (0_,,,0)7 #O ( (7 7) + 3 auig) w.,,,O)i A+ (1—a) =0,

B SCHERL 14 JA9 %E B2 3. 5. 1 1l 45 HJ%%T(Z)TTzJJ O Ey ARRRE B 1 R IR R A AR flip 337, L 2R G
LT b s O R R E B ELA B (2O B — M RRIEAEL [ A | = o <1 NS B8 E AR E 1Y
ARB T W 22



64 FERIFEAFFWMCEKF ¥ http://cqnuj. cqnu. edu. cn % 38 %

RT (w)=T(Rw) ,R=diag(—1,— 1D, w=(u,v),
BT T 5 F AR, EAS S E 0 E, & 56 F B SR, B U B X FRPE Fie BE 1 88 mT LAAS 84 3 0
E, 1 flip 73 3 5 R TE K

SESHAEODOEBLAZIA

AN IE L Picard AL AR AN kR R B A S5 E, RENE . EA I,
SIFE 10 Y a=p B FET KB ne S FALER) n=>n, , 2450 DO AR F I {2, iR 2,2, >0,
5IEE 20 Rk

H(y) :=(S+N)y+ >, H, (3

k=2

B— N OB, . yER?,S B H B ARFFEMEEL.N EFBEN,H, 2R L HHFIRE
Wik, WIAE O BT 77 78 ME— [ R 728 i) Bk 37 Y fifi 45
H=S°gy (1, +),
B @y (1, VFRRYIIBERE . HAM A kENU (oo}, j WOAURBT j, CHD L Hrh .7, 0% 20 i 5 % %
KBRS O B P L IRITTAS.
EX 1 HSEEFE ko AR . ERY, | (2. [P <. #A
1Yz | =0 (o) |*
ST R C ) B 30 Lojasiewicz SRR, Hrp || « | R R* PP g BRJL BLASTE %L,
5138 31 RJE H MY 4 HEAEO MHE A —ASCo B fT—A C &g, B EATRIE R0 00 55 3 2
o5 W T S S AR e B YA . R Y A — s B iy 8 O, Y Y MG 5 TS
Hin &% Y & Lojasiewicz ZSRIAY , (B i3 2227 40 5 15 B 49 n] £ 35 00F XU 45 05, W AFAE C Ak pn AR e & 35
B (T—D =0 ffi{g
Ve HoW=Segy (1, ),
Horp [ R E R 28 #
I 1 ULBI Y a =0 W AFTEFEIr R no MEARBSS T A9 (2, sy, ) AL T — R IREH S =4
M. Y a=b,|zy|<<a Bf,i@id Taylor JEIT WL (2) I E K .

~ (x y
v x— 2B x"y

Hoh = (2a) ", ST TA] LU 3 LR A Ve =ut o, y=u—o AN
{uj [ u—p (utv)* (u—v) j
— , +04), (6)
v —vt+B (utv)* (u—2v)
AR U xoy T — R BRAE = Z RN wov SEHA S EQ={(r,0) | r=>0,0€09), Hiv,

u:rcosﬁ,v:rsinﬁ,ﬁ=:(*%,%)U(—%,ij)o
%Tﬂ%ﬂﬂ%ﬁ#(mﬁw\iﬁiﬁ%%Vrﬁ?ﬁ@ﬁfmﬁﬁ Tﬁxﬂﬂﬂ%ﬁu‘w)n ‘E‘rﬁ[ﬁlﬂ‘ﬁ}ﬁ%.

L{_u+ (Igoa%+ 2(111 'U+ (IMNN2+ Go‘;

'U*‘U_’_6H30Lt +;H9]ZL7 "U"‘ H]?NN)_‘_ H05U

(G
~_~, 1~y 1 ~y - 1y 1 =3
ufuﬁ—gggou —|—*(2G21+gz1)u v—F*glgu'v +€(2G03+g‘og)v +0W4)
F.
:—"U+ (h;o 2H; ) u’+— h21;¢9 “U+ (hlz 2H19)~52+ Ho;v +O(4)



%3 FRLLE - RELTREH A FBR 65

3 1 3 1 N e L 3 § N,
/ﬁ\:qj:g30:h03:*;9g21:/112:*;vgoazhao:Zagn:hﬂ:Zo R B ORI A T R RS F R

S SRR B
F(Sw)=S8F(w),S=diag(1,—1),
14
1 1 1

. . . 1 .
Gi,=Gy=Hy;=H; =0,Gy = *?gm yGso :*?gos 9H30:?h30 yHiy, :?hlz o

JIt LA 555 728 B

F:|_

v

PN ik P
( ]H +04),

-, 1 Yy~ 1 -
*U—Q—Ehm u’ 'U_._E/log 0

R B R B 2 Sk B A g B 2 Al Picard S5 PTAR AN 4598
EE 3 W SeFifiE ScF(w) =¢' (1w)+0C | w| ") Hh o J& o BRI . o J2 a0 F P 1 5 48 /937«

TR S
d u 6&30“ +2é12MU
E _ = 1 1 ’ (7)
v _?hm &2 :E)_Eh(); :(7/3
C 50
l 73 i ~2
d ;t 6g301,£ +2glzuv
X:— = +0W),
de| = 1, -, - 1, -
v ——hpu* v——hev’
2" 6

WA C Y X Lojasiewicz B, Sk X 10 S Ba = 0= g0 525 Bl 06 7 0 B L 348 i Ik B
T L4 UG S 465 €0, 0) FR L B 46 B ik 5 X 6 f1 F 3R 55

d .
gf’ﬂ: — By 8o 7h +OC6)
1
, (8)

d )
ﬁzﬁoﬁz _ﬁoﬁiﬁ§+0(6)
M Es ek, Xt X WA =w, s o=wiw, IFE oI K I 5 X AT R4

iifl = B R wiw; +006)
d Z ’ 9
1o~ Bown = Pywined +0(6)

Horh dr,=wide, REOTE w, B AT E, 0,00 FEF 28 Ey AR AT AEFER J (B =J (Ey) BOP-

H EREFEATA C MY X LAk a0 R g8 BAT UM - 5, BT LAXT T X, i L ik B 3 72 AT 260 )
B X DI 3 AR AR, I SCER(8 13RI F=0-Fe ', HoIH 3 Al 41, 75 & O BHE AR/ —4 C™
A R L F=WeSegy (1, + )W ' T LG I F 3416 7 .

W°T:F:@°S°¢X(la ® >°fp‘71,'\1":®°@0 (10)

g X S AL AR AR s w=rcos O,v=rsin 0, A] {5 .

= —Br cos20,0=0,

M r>0,0€ 1, BFLA <0 BHEA l_iflﬂr(t):Oo Bt LATE woo SET R SEQ N,CT W EY X BN O Bt

R . SCHRLOJFE H“ Wy & 1 R 48 () B BHUE 1Y A B B RS 7 o' 5 432 0 1 [ ke S5 fy ke S =2 /0 02 ke R EE B 1) 7



66 FERIFEAFFWMCEKF ¥ http://cqnuj. cqnu. edu. cn % 38 %

IR S FR 4 UE A [ WS B B Lt O Tl Xk ST R 0 R TR ! S SeFE AR 3 B
AWM, BHILPCR QO Mm Y X W15 O B8k i E T8 i 45,

FE A Ma=b W A E, Rk e my, B2 5007 8 (D) 59 Z i 2 W gk e e 1 .

AR ) M T RS O BT AL N T FE 2 LR LC el X B S O kR
FEVE 22 43 O B (1) WY 2 il 2 W i RS PE 2RI A XTI 6 R 3k 5 Al e VA8 4 W o zoy P THBY S5 — R BRANES =
FIRAE A wov VY sUER Q AHYI G 1Y

2 T
151 b
1k . J
05 ] .
- - ot oo © . |
05 ° K 1
-1 J
15 | J
-2 -15 -1 -05 0 0.5 1 15 2 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2

u x
Bl mE3%XHEE B2 MBS THHEE
Fig. 1 Phase diagram of vector field X Fig. 2 Phase diagram of mapping T
4 B2

AR SCHE S PO Y E B SCEAE IS T flip 233 g i 2- R B R RS M . T IE LE BRAE 5 i A 1 2R
TITEARBIRFAEAE ) 1 BB A S GRS E P . SCHRES Tl SR 22 20 5 2 (D Wl 721 R A ORI 2 T4
a=b W F A, ST —A> 2-F B X W B 2- R IR AR 0. (R AN 7 R L 2 R 2022 0 7
(18 4 A 2 AR M SR AR 14 o T LA AR SCBIF 9% 22 43 0 R (L) Y 2] 390 2900 i SR ) ) 7 3ok 3 RS JB1 B ) — 2, SCiR (5 3 it
SRAE 2253 T B (D Al 79033, Y a=0 WL 2200 TR (D P AE B FP 8 (e, S URST 0, X W BTN 3 i E, W
AR E B . AR SO B AR Picard 354X, 18 3T 2 1P 7 1 R 0F 52 22 0 7 BRI AR 8l s B9 RS 1, s e T JCIASK
fige . X Aigp 1) TR i LA SCBIF I8 AR A 8 A P A 5 1 3 TS PR ) — 28

S 30K

[1JLIM S,ZHOU X L, XU J M. Dynamic properties of a discrete population model with diffusion[ J]. Advances in Difference
Equations,2020(1) :580.

(2] TR Bt KRB EMBESIE S TP E 2 5 AR R A [T ], 3 DRI e 2 4 CH AR B4 RO . 2015, 32(2) :57-63.
XU C J. Periodic solution in a discrete multispecies cooperation and competition predator-prey model[]J]. Journal of Chongqing
Normal University (Natural Science),2015,32(2) :57-63.

[3] BELGRADE ] F,ROBERDS ] H. Period-doubling bifurcations for systems of difference equations and applications to models in
population biology[J]. Nonlinear Analysis-Theory Methods &. Applications,1997(29) ;185-199.

[4] ZHAO H Y. Small divisors problem in dynamical systems and analytic invariant curves for an iterative equation related to a
rational difference equation[J]. Lithuanian Mathematical Journal,2015,55(4) :573-582.

[5] SEDAGHAT H. Global behaviours of rational difference equations of orders two and three with quadratic terms[J]. Journal of
Difference Equations and Applications,2009,15(3):215-224.

[6] AMLEH A M,CMOUZIS E,CMOUZIS G. On second order rational difference equations[]]. Journal of Difference Equations
and Applications,2008.,14(2) ;215-228.



Vol. 38 No. 3 Journal of Chongqing Normal University (Natural Science) http://cqnuj. cqnu. edu. cn 67

[7] SEDAGHAT H. A note:all homogeneous second order difference equations of degree one have semiconjugate factorizations[ J].
Journal of Difference Equations and Applications.2007,13(5) :453-456.

[8] CHOW S N,LI C Z,WANG D. Normal forms and bifurcation of planar vector fields{ M. New York:Springer-Verlag,1994.

[9] KUZNETSOV Y A. Elements of applied bifurcation theory[ M. 3rd Edition. New York:Springer-Verlag,1998.

[10] GHEINER J. Codimension-two reflection and non-hyperbolic invariant lines[ J]. Nonlinearity,1994,7(1) :109-184.

[11] DUMORTIER F,LLIBRE J,ARTES J C. Qualitative theory of planar differential systems[ M]. Berlin: Springer,2006.

[12] DUMORTIER F,RODRIGUES P,ROUSSARIER. Germs of diffeomorphisms in the plane[ M]. New York: Springer,1981.

[13] ZHONG J Y,ZHANG ]. The stability of a degenerate fixed point for Guzowska-Luis-Elaydi model[ J]. Journal of Difference
Equations and Applications,2018,24(3):409-424.

[14] GUCKENHEIMER ], HOLMES P. Nonlinear oscillations, dynamical system bifurcation of vector fields{ M]. New York:
Springer, 1983.

Dynamic Properties of a Class of Difference Equations

L1 Mingshan', XU Jiangming®*, ZHOU Xiaoliang®
(1. College of Economics and Management, Nanjing University of Aeronautics and Astronautics, Nanjing 211106

2. School of Mathematics and Statistics, Lingnan Normal University, Zhanjiang Guangdong 524048, China)
Abstract: [ Purposes ] The dynamic properties of a class of difference equations are studied. [ Methods]Firstly, the types and stability
of hyperbolic fixed points are obtained by discussing the relationship between coefficient parameters and eigenvalues, and then the
stability and flip bifurcation of non-hyperbolic fixed points are studied by using center manifold theorem and bifurcation theory. By
means of normal form theory and embedded continuous flow method, the stability of the degenerate fixed point with eigenvalues +1
is obtained. [Findings]The stability of 2-periodic orbit, the topological structures of non-hyperbolic fixed points and the stability of
the degenerate fixed point are given. [ Conclusions]The dynamic properties of a class of difference equations are obtained.

Keywords: difference equation;flip bifurcation;center manifold theorem;degenerated fixed point;stability
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