2021 £ 11 A ERITE K FFERCERHF O Nov. 2021
%384k %6 Journal of Chongqing Normal University (Natural Science) Vol. 38 No. 6

DOI:10. 11721/¢cqnuj20210608

>

KIEHE B Logistic ERAREMBHZSH

/>

PURZS Ny ¥
(PG K BB, S 610500)

WELNENIFE - EMABERKER o0 =2, expGU—ax, —bx))) sr,ab>>0 R E WA E M, 07 1A F 2 2%
BN R EEAL G AN R EE R ELAZURAR LG FEE, (FRISHEAT G W RERLFURK £
TR GHSEHEE.HRT 2 AM AN EAER AL R THEAEZ AN N no &G, (BRI HEERTUNF & HE
AWEYHATERKABTN, VERPEWWANTREDRELE,

K Logistic R F 2 REM; #FEAM24: Li-Yorke B ik

FESHES.0175. 12 MEEARERD A XEHS .1672-6693(2021)06-0071-06

1 AIRE=

Logistic B 75 A= P 400 i J& — R BEA i B0 ASE A | 1 R4S IR i iz AR TR AU, SCik[1-2 ]
BT Logistic FE A RES 1 i 20 i A= 430 S 40 i A S 4 4 78 ol 8 S 80 ik mh bt S7 7 R e Bl ) A R A
b TR, SCHRE3-4 IR ] Logistic #5588 BEAR 4 1l S e 4 5o 72 A 0 B 6 5 R[] A9 € 2R, o7 1 ML BE 4 i PR T
Rof te ASE AR, D0 by B SO R R AT T DA TG 8 5 T AR it T RO T R 4RI, SCRR 5 8 S 1 0 9 B 7 R Y
Logistic #81, y BL 30 i A< JF & FUAE (46 e AR P s AT T B 18 5 8 50, 507 X PR Logistic 72,
SCERLS IO SE T T ey =, or >0 BYARENE 45 T I B — D IE RIS 1 Y 58 2 45 F 5 SCRRL9 ]
3] BRI R RA 28 SRR Y TS0 A5 1 SRR A B A AR IR VAR s SCIRCL0 PN IR T AR &, = x,exp(r, (1—
2,00 57, >0 22 Ry WG ) 58 4 A5 F s SCRRCLL RIS 7 2

X1 :x,,e"(h“f"'ri) sreasb>0, [@D)
TS IR A A RN B R AR 1 S8 SR SCHRC 123N T O R 2, =z, expr(l—ax, —20))
rea=>0,0=1 4 R 51 1 5853 55 A%

1 F R TAERY SRR b AR SC 3 BT 2R A0T7 72 (1) RS PR LA S R I A L 20t T AN Bl s R T 0 78 22 2% 1
Wt TR A A 2 BRI 45t T IERUE o R SCHRLO Jvh X — Y48 B kA7 7 1 Rl ) AF e PR 4 1 4 )
O I G T Z SR A R EEERAT

EIME 1 g f(x):xe’“*‘“’*’”z),r,a,b>0 HWA A A 11:()*”12:%0 Mo<<lr<<1+

— L BABEN ., EWOEREN Y =1+ —— . EABREN. 2, BB >1+
Jat+4b a’+4b

a
—— Wz, Mox, WARRRE.
Jaa¥aw

a’

[—1 N %4 _ a S N — r 7“17M2 \* S - "‘:Ell: 4 Mz 5
EHE2 Y r—1+7af+4b W B f (o) = e O AERN B R AR R A Y o B 1+

x  WFEHA.2020-10-21 &5 B #.2021-06-13 ) £& H AR B iE] - 2021-11-17  10:56
HBEITIE . [H K A RREIE S (No. 11771308) 5 75 B A 1 K 2%& W H (No. 2019CXTD08)
F—EEE N XA Lo RV BUZ 1 W58 07 1) R 300 Jr R 5 80 ) R 48 Email :a600aa@163. com
W & AR Lk - https://kns. cnki. net/kems/detail/50. 1165. N. 20211116, 1820. 008. html



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

il (x) A~ fi o,
WT ST o) 7 A AN B Y R 4

EE 3 BRMATRD AR 2" (e=1,2, ) MBI T 8 NIETESE r KIS 0=r)<Try <o <Trp<Zee,
15 e <<r<<rpr  JOL
TEIE 4 TFEAE a.bsramny sny sm(m>1) T /& .
0<b<ma*2—nin,—n)uni+n —n,— 1) Gins+ni—2) 7%,

In n, Inn, n,+1
go(ml'z) " g (nll‘z)’n§+1<nl< g+1<1<n?’

Hrp.g (o) =1—ax—bx* B ELHERE 27 € (ma,,+0), (2" )=0,R0 () BFH =B, B RO =
AETRTE .

RN SRR 5'64&(1)4( s,

A PRE f(2) =z’ e >,f'“<x>:f(f"<1)),nzl,z,---,mUmﬁﬂuﬂzE%;

Ty = " x0) sn=1,2,+, (2)

WM& R g () =g () T g (e 1) b=0,1,, HH g (2)=1—ax—bx*, W 5L 15 fz (x) =
we 0 k=01, AL TR RIIR IR 20 >0 B — VIR O IE . B B R E Y RO N R B IE 2 € (0. +o0) |
15 B

2 EIERJIERA
2.1 EIE 1 WYIEBH

2 2 —
BT () —r= (e D — 1y =0 8 fCOBIREN N 21 =0 Fl oy = Y& T4 7 g g

2b
R AR R ) 5 A Bl i B R E
FERB A o) ABRRAEE N | £ (O | = [ | =1, MR8 2 BARFREM .,

o o b RN | 1<ma>mj y . it
TERB 8 o AR A R | F () | [ " W< < +W¢
| e [ <0, MR B e, S W AT R 1 ér:HWﬁ ) | =1, MR A 2, BB >
L%, [ f ) | > 1R S 2 R —_

Va' b
2.2 EHE 2 BIERA
TR € B 2 ZHif, SEiE i — A5 B,
BIE 1 BB S =ae T q by >0 R 9 R
D Y 2€ 0,20, ()23 o=, I, () =23 2€ (25, Foo) I, f()<zx,

2) E(O,/marjiﬁﬂ%—]ﬁi,(«/(ar)z—F&var,+ )Lﬁlﬂ TR

4br 4br
PR (O A ERRN f(o) =z ,Hp g (x)=1—ax—bx"a.b>>0,
FHAERE 1 W] 2, WSS FCGOBIARSE FIE g (22) =0,
M2 €0, x )M H g0 () >0, T () >x3Y 2€ (x,, F0) A g (2)<<0,0<Ce®0 ™ <1, F& f(o)<x,
(1) AT
¥ F()RFH f/(x):e'gﬂ("')h(x),iﬁq:' :h(x):1+1‘rg(/> ()= —2brz*—arx+1, B h(x)=0 0] »=

Car)* +8br —ar
4br °

Ha:?k@ﬁﬂ@@}ﬁm%,xe(oﬂ(“”2;8” ] B ()00 £/ ()0, TTT £ By, €
r

{V ar) £8br —ar ooj»?ﬁh<x><o,ﬂlu £/ <0, W o) WA E 5
r



%6 T S — K B A B A Logistic R 7 R B B0 4 F 4 AT 73

ERFCES 2) BB 1 ALY r= 1 R RS, AMRERARAE D — 1. T R R AR 1
Va'+4b
AR A, E R
?f _Ja*t+4b(a—+/a* +4b)
81‘97 ‘ a=xy . r=1+ L,;ﬁ»,m - 2[) <O D)
f/(x2 =14+ <O f‘///(lﬁ r=1+ >09

a® +4b

muﬂﬁ%u’/umz +%f”/<xz )0,

i SCRR[ 13 A EBE 4. 3, B FCOTEARBI S 2 =2, MITEMIE x> — (r j1-+1-3+o<1-1>0

a
Jat+4b
ABNE o, BATRER ;Y

MIEME PR IEL . Y 0<r<<1+ AN, BRREM ;Y >1+

a
Vat+4b Ja“© +4b
B TR

r=1+ s I S e 2R AT R 00 8 WA S (o) B SR - B5 0

a
W m

THEE r>1+—%——i} £ (o) W S
" Jal+4b fla
a il VCar)? 4+ 8br —ar v B [ SR T () — £ -
Hﬂﬁ:r>l+ﬁmyw7ﬁ or € (0,2,) ., MIERBIRE F(O)=Ff(2)—x,, HTIH 105,
}'(V (“”2;8“”]>o,}'<o>xz<oo HRHR 2 1 A7 R B AR € (O,WWZ%WJ ff
T -

floO=z,, MG T REWRIVE,QIET ¢ BME—1, #—L. 2€ 0.0, () >x H ()€ (0,2,), T2
A > () >z WFE € (0,0) | f(x»)KﬁT~M%H,H\O
THIEH € [c,+oo) B (o) R SEHFLE, 8 [A() =z @, H g, () =g, (2) + g, (xe® ), HFE
WEW] g (O TE € [, +o0) FAFTERT 2 ME S, SBHIW g (o) RN B X g () RKPAH
g1 () =j(x) 2bx+a) (2bxe™ ™ +a)e® ™,

20rat tara—1 1

A =w @) =) wla) =775 20 = v(a) = oo

—2.
ECTE= =R R I

1) Y 2€ [C,V(‘”V*S’”_‘”],w<1><o,;ﬂuj<x><o;

S TR O ONFESSE j(o

4br
2) Y€ |: Car)’ Z;fbr—ar,Jpooj yw(x) =0, M j (o) AT 575k — AW,
T A
s/ Car)? + 8br ar) 8brt .  —4b'rxs — 2abrax, + 4b
> > 0,5 (x,) = > < 0,
’ ( 4br (VCar)? +8br +ar)’ S (a+2bxy)"
I S pE [“a”zjbf’”—m,IZJ R =0,

[H A 7E X [8] [V(ar)zzszr )U(p,+OO)L]//<r)<O Frlh j (o) By, TR_Y €

[ (ar)2+8br—ar’ J,] (D)>0,j () BB, Y € (p,+oo), 7 (2)<<0,j () BPE W, HitE N

4br
(v Car)* +8br —ar | _ — v (ar)* +8br —ar o )ZZbrfé-ﬁ—aer*Z
J Abr Abr )ALz 2bx, ta °
2
o1+ oy = ) ELBOT AT g — e g BORE R (o) 0. U F B AETE A g €

a
WAESTS 1br



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

[W—ar ] B (=0, KA j (o) 1 390 B élIG[W_CW,(JJJ(I)<O;¥IIG(Q’
r us

x9) .7 () >0,

PRI ] L s o0 b O MATS . joOMAFS 5 g () =80 TR g1 () >0, i lim g1 (2)=—co,
WD HEAE S sE(xyy F o) il g1 (D=0, TR j(s)=0, W j (O Lz, +oo) FEAPME, Y 2€ (20,5,
7 () >034 2€ (5, +0),j(2)<<0,

F Y 2 € [eag) UGy +00),7(2)<<0,g1 (2)<<0, ] g, () B ;2 v =¢ Fs.j(2)=0,g) (2)=0;Y4
€ (qss)j(2)>0,g1 (2)=>0, 0] g, () H 38

j‘j £ (Iz):()ag] (T)T‘F .TE (q,Tz)L$‘ﬂé’:Ji;Ei9%:7\% £ (q)<0 ﬁzﬁ g1 (c):*ln ﬁ>O Ehiﬁljjﬁfﬂf}i,
i//l\ﬁﬁ tle(CWq)e/fE gl(tl):Og EE gl(l‘)?’{‘: 16 (CsIz)tii}a‘rieél 1‘€[C,t1),g1 (1)>O;él 1'6 (tl 91'2),
g1 (x)<<0,

NHER g (OTE 2€ (xy,9) FEHPFEE, TE g, (5)>0, ﬁ'ﬁ 1im gl(x):*oo,ﬁﬁiﬁﬁﬁ:%fﬁymﬂﬁ/)‘ﬁ

T 1, € (so o) fff g (1) =0, 3Tl g (T 16(129+00)J:$ﬁ@ M€ (xrst:) g () >0 € (45,
+co0), g, (2)<<0,
BRSO FEFE R A ¢ Rl g,

e FIWT B AR E T . R k= 1.2 BORFIEAE N

lim ¢(r):1+12rgo(Ig)(Z—F‘rzrgé(.rz)):l

a "
e (1
a” +4b

SRR AL AETE 00 [ 7E € (H

d ’
f (Zﬁ ‘1+lkrg1([k)‘,/&\ ¢(r):1+

,ajiaf () ‘<1

Va®+4b
%Lﬂ?ﬁs,%rﬂ%‘ﬁHmaf ST £ PR 2 AN RRE M R A 5
2.3 FEIE 3 WIIERA
KB F AN,
_I/a 7"0:07&):1‘29%{ k:l Hj‘sm 71:1+L9m/€€}$ 2 EPiiE%%u%’l T>7'1 ’ﬁﬁ 1, e (Cs[o)ﬂ%/@.?ﬁu 4

Ja®+4b
/l\f%{“ﬁ:gl (t (r)):09lim t (r)=t,(ry) ,g: (¢, (r)H)<<0 M g () >0,V € (ot TRERTREOESA 2 M

fift. ¥ g () =0 F 247t (g1 (4, (D) =0 BRALIEAG v, o FIEES] r, >r
Lo =2+ rt, g ()W o) =0, BT o) TEXAIC0, +oo) LR, Wit RFIEW o) >0,
1ij_n o(r)=2>0,TFT& r,=>r k=1 BB,

—Fﬁ'ﬂﬁ& /371 Hrj‘ ﬁEAL 511[{% k H‘J‘ﬁki‘ /371 Hj‘énlb]ﬁj,ﬂﬂﬁﬁ%ﬁ r E"]J?ﬁ'] O:ro<71<"'<rk—1 ’
f#i 15 re1 <r<lr, Bf,i ERREA 2 R, TR Vk>"k—1ﬂﬁ?£ b € (cotes) s M r>r, Hﬂ‘vgk(fk—l(r))zov

g;(tk 1):g2 ](tk ])[2+7’l‘k 1g12 ](tk ])]>Oo Xj\]g;(c):%In%>0,ﬂ:7«%ﬁﬁxe(ut, 1)9/@31%gk(1)<09

SRR EFLRIEAE 6, € Ceotm ) oMl g0 (1 G =041 g, (1) F0.i=1.2, - k— 1. FREEN G BRESA 28
W g (LG =0 F 2+ 71, () gl (1 () =0 BESLIEAS ri s WA 0O =24 rig (10 W @Gri ) =0,
lim @ (r) =20, 145 rie, =1

gE I e 3 ARIE, JIE 5
2.4 FE 4 KJiER

FH SCHRC14 ]9 69 Li-Yorke s BN ZE B 2% A5 B8 77 AR TR G, RS IR (D X BA = 8 T,

THEUEE =R AAEN ., (o) =z, Hi,



%6 X Ao % — %38 B AL B B Logistic 3R 7 2 By 50 ) F AT 75

rgo(r rgo(z)

p(x)=3—ax(1+e® ™ (1+4e*o g ) —bx? (14 e (14 e?Eote ")),
1 p(OFEST o WS BRIAE =S B c=ma, (AP m>DRA p() A -
plmay) =3 —amax, (14 e (1 + erto (nap @0 yy bCmax,)* (1 + o) (1 + D DU

EE%IIE 1 ﬁEﬁﬂﬁf%ﬂ 8o (I>T{(Ov+%)iiﬁﬁ'i¥.‘(}ﬁjago (x,) =0, Jﬂﬁ g(>(77’112)<00 ﬁ?‘l—‘ r {%Egl(n?%)<
%o C2

In n, ) S 0o <y <1 <o) <g, . B A

go (i s)
pCmx,) >3 —amx, (1 4+ n, (14 e*"2)) —bCmx,)* (14 n (14 o2’ )) >
3—amzx,(1+n,(1+n)) —bCmx,)* (A +nt(1+n3)),
FT YRR P BT R

126(niné +nt + 1) +asGuin, +n + 1% —aluyn, +n1 + 1D

0<mz, <y = 26(nins +nd + 1)
W pCma,) >0,

2o _ 2 o
iﬁﬁﬂ“ﬁﬂ%ﬂ,‘ﬁo<b<nla Q—mn,—ny)(yns+n,—n,—1) n,+1

< << sy, > 1 B, <ly® L B

_2
7lg+1

(ninb+nt—2)° Tni 1
FEHE m(m>D 1S pOma,) >0, XM a,b.r EER, Einmp(x)Z*OOo HESAATEEMATH, ZDEE o €
(ma, s +o0) ARG p(a™ ) =0, MR UL £ HA =R IR, %R0 8 (D 7= AR TR JiF B

3 it

2R SC R AR TT R FE A e R L AR A AR AR A A T 4 4 T4 S 1, R BF g ALk
{9 £ Ko A e 126 T B 30 o I R O e B BRI A R TIOR3 A L U S T — e gy
Vel RGeS R RS RS %

S 230k

(1] 45 A XUSCAF L XU SR 45, Logistic BRI 2 B 4 1 7 4 8 g 2 [T ] Al TR 2441 . 2015, 31(5) : 280-286.

YUE G J,LIU W X,LIU J S,et al. Product kinetics of Logistic model to simulate ethanol fermentation[ J]. Transactions of the
Chinese Society of Agricultural Engineering.2015,31(5) :280-286.

(2] EF M ERIE, 4257, 55, Logistic BEBUTE A 7] 30 R 01 R vk B S B A b iy 2 LT ] vh B AR 9 TR 2404, 2017, 37(10) : 81-85.
WANG ] S,WANG Q F,LI Y,et al. The application of Logistic equation to simulate ethanol fermentation in different initial
concentration reducing sugar[ J |. China Biotechnology,2017,37(10) :81-85.

(3] ARk Bh i . 4% 5 41, A BRI 1 U A Logistic A= KBRS HGE I PEBTFELT ], 45 4 J1°%, 2005, 26 (3) :387-391.

XU H Z,SHI B, LI X H. Logistic growth model and its applicability for predicting settlement during the whole process[J]. Rock
and Soil Mechanics,2005,26(3):387-391.

(4] RAEEE BALAT. R4 M3 4 53 TR U0 M I A Logistic BTN FHAF5E ], A+ T #2224 ,2009,31(6) :965-969.

ZHU Z D, ZHOU L H. Application of Logistic model in settlement prediction during complete process of embankment
construction[ J . Chinese Journal of Geotechnical Engineering.2009,31(6):965-969.

(51 X%, E R X0 SE DR T H 7= T A 20 7 FH 8 k[0 ). A0 il 5 SR AR U S5 2009, 30(3) - 384-387.

LIU C X,WANG S P,LIU Y Q. New application of the forecast model of oil/gas output[J]. Oil & Gas Geology,2009,30(3) :
384-387.

(6] WhHE . 224 2. Logistic BB £ 04 b [ 5 775 Ml & Jee B B W7 B 00 [T ], 4R K5 5 4R (BT 24k S B2 A0 . 2017 (1) 1 53-66.
YAO X,LI C L. Judgment and forecast of advertising industry development stage in China based on Logistic[J]. Journal of
Huagiao University (Philosophy &. Social Sciences),2017(1) :53-66.

(7] RZAS R, BT Logistic BRI 5 5 i Ak & w98 [T B2 iy 92 Bk 5 AR, 2019, 49(5) : 151-159.

SONG Z J, TANG X L. Research on the development of information industry in China based on the Logistic model []J].
Mathematics in Practice and Theory,2019,49(5) :151-159.

[8] MAY R M. Biological populatons obeying difference equations: stable points, stable cycles and chaos[J]. Journal of Theoretical

Biology.1975.,51(2) :511-524.



76 Journal of Chongqing Normal University (Natural Science) http://cqnuj. cqnu. edu. cn Vol. 38 No. 6

(9] B2 BT, S8 BB — K Logistic AR5 B A (49 A WIA5 23 2 AR L], B 254, 2001,44(4) : 761-768.
CAI H J. On the period-doubling bifurcation of the solutions of the first order exponential Logistic iterative equation[]]. Acta
Mathematica Sinica,2001,44(4) :761-768.
(1070 XA A, Rk, — 220 B2 R gL ] K i Iy 2 B 2# i CH AR RO . 2001,16(2) £ 9-11.
LIU Y H,XIE M S. Global attractivity of a kind of difference equations[ J]. Journal of Changsha Electric Power Institute
(Natural Sciences),2001,16(2):9-11.
(1170 FE M. A JEZ M T 238 K SR B B Logistic 77 2 1T PERIAR S [T ], A=W B2 4. 1999, 14(1) 1 56-60.
WANG X P. Oscillation and global attractivity in a Logistic difference equation with nonlinear average growth[]]. Journal of
Biomathematics,1999,14(1) :56-60.
C12] AR T, — 26T LB Logistic REEMI ARSI PELT ], 7R AL TR 5 5 1 . 2012.,48(30) : 53-55.
WU D Y. Global attractivity in general discrete Logistic system[]J]. Computer Engineering and Applications,2012,48(30):53-
55.
[13] KUZNETSOV Y A. Elements of applied bifurcation theory[ M ]. New York:Springer-Verlag New York Inc,1995.
[14] LI'T Y.YORKE J A. Period three implies chaos[J]. The American Mathematical Monthly,1975,82(10) :985-992.

Dynamic Analysis of a Class of Exponential Discrete Logistic Iterative Equation

LIU Lingling, LI Meimei
(School of Sciences, Southwest Petroleum University, Chengdu 610500, China)

Abstract: [ Purposes ]It studies the stability and periodic solution of a class of exponential discrete logistic iterative equation x,:; =,
exp(r(1—ax, —bx2)) ,rsa,b>>0. [ Methods]By using qualitative theory and bifurcation theory, the stability, degenerate case of the
fixed points and the existence of periodic solutions are discussed. [ Findings] The stability condition of the fixed point and the
bifurcation condition of period-doubling bifurcation are given. Furthermore, it discusses the existence of 2* periodic solution and give
the sufficient condition of 3-periodic solution. [ Conclusions | The obtained results can predict the growth of periodic solution and
provide a reference for human intervention activities.

Keywords: Logistic iterative equation; stability; period-doubling bifurcation; Li-Yorke chaos
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