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Abstract

In this paper, the global dynamic behavior of a class of quintic nonlinear systems is discussed by
using the qualitative theory of differential equations. The system is widely used in nonlinear vi-
bration of stringer shell and ship rolling motion.

Keywords

Global Dynamics, Quintic Nonlinear System, Poincaré Transformation

NESIH: mRE, FAH. ~BRRAFLIERGN R0 31 R G5, 2020, 9(4): 207-213.
DOI: 10.12677/dsc.2020.94020


http://www.hanspub.org/journal/dsc
https://doi.org/10.12677/dsc.2020.94020
https://doi.org/10.12677/dsc.2020.94020
http://www.hanspub.org

RIRFE, EKE

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5]
AL EZHR N I 2K W R TR 2R3 115247 08
x"(1+ax2)+G(x')+F(x)=O, (1)

ik

Hoi G(x") = bx' +axx” + bx" FoR RGBT 1] [2] [3], XF b RGP AR IR, HHSH a
b SWAFME, G(x) BAARMEEHER: F(x)=x-19x +0.722x TR REMIKE SIHE[1] [4].

RGWTEARF IS EECAE T AT VA ZTE TR G BT 2N Sbrsisl. s, “a>o0,
b=0M, RG)FE AL IES TR Stringer 5451 REE[4]-[10], 78 €Al HTRBEAMANI LA BT
HEE AN PTERERIRPE A o X T — MR (%) Stringer 524514 540, Bayat 55 A\ 43 78 & # P 6 5 7 v [ 710 [F)
W 7L [8 132 T Stringer Fe45 M RGMAR L 1 I e RSN R AUAENTIE . 76 a >0 FIEHLT, Lai %5
AR R A R S EOE S T — N T B P ATVE R AR T I AR, 12 AT R S R i Al v & 1 R
UF[9]. Liu 88 NFET- 254 1E A2 FPEM Stringer 52 R G0, 0T T R GuAL bR o0 &b 1F~F 4 25 I RS e 14 2 JLat A
FRAT R I, JFE R BUE AT AT T IRAE[6]. Ma=0, b=020, RGN ELAN—HEHE
(AR AR PEAR Y17 [2] [3][11][12] [13] [14]. Kreider i@id AARIR AN Melnikov J5iEWF 7T T S 80 .
H EH E 7 AR A USR5 (2] BT AR MRt BELE FONI BE B 3R AR 1, REARAE RIS BRI H %
(5 )15, . Falzarano %5 Niz FIRENLZN /)30 s “ IR 7Ry R0 “BRARRRML " WF90 T A
P PR R A S (O ME R AR E[11]. Belenky Ml Weems M KHRNEIZ S HOBUE K045 B rh BF 9 7 R4 A
FIRERR R BT [12] 0 URIZR T AR PEREHLB) /7 30 2 B0 T BEHLRTR U TR, A C6) HAk
TR AR RS B2 (O A LR M B0 1 274 (131 Zhou AN Chen KA FIBUE J7ids, WFT T ARAATE SIS b 2
B R EIE B[ 14].

i LT, A SCHR E B T RE(DIE a > OB RSN 7125447 0 A SCK EZERT KRG a<0
B2 R BIJ15AT R, AR N T IRFE RG(DIEAFSH N 2R3N 15 s 5, AT a > 08 R4t
()B4 R Bl ) 5 AR B (R

2. ERENHE
R EANTEEiZ AWM FREEEEB TR A FEFBE T RGP E RSN 12T N
2.1. Ha>0,b=0KE1ER

Ha>0,b=0, RG()EFEG A AR REE, SCHR[9] [101%F HRERsh 112547 8 K&
FRAENT BT A AT T BCONIENRIE R, AT BRI A B3 125478, BATLH T a=1,b=0
ARG ERsh 1%, mE 1 AR,

2.2. a=0,b=0.2FH1ER

N E, BAIAFEER, B2H 7wk 2 DERa=0,b=0.2 K 2N R34
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Figure 1. Global phase portraits of system (1) for a=1,b=0
B 1. 250 Ea=1b=0 g2 EHEE

Figure 2. Global phase portraits of system (1) for a =0,6=0.2
2. ZG()FE a=0,b=02 a2 FHHEE

23. Ha=-3,b=0.2E1EE
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= y(l 3%’ ),
()
' =—(x=1.9x"+0.722x° )+ 3x” — 0.2y - 0.2)".
SN ERGQ)EA 11 AN BT A
= (~1.37994,0);
e, =(-0.852848,0);
5 =(0,0);
, =(0.852848,0);
s =(1.37994,0);
e, = (—0.57735,-8.5252);
=(0.57735,8.5252);
:( ~0.57735,-0.462344);
, =(0.57735,0.462344);
= (-0.57735,0.327295);
= (0.57735,-0.327295).
HGERLfR) Jacobi H B (1R AEAE 73791 9 «
Ay, =—4.00648, 2, , = 3.80648;
Ay, ==0.1+1.20461i, 4, , = ~0.1-1.20461i;
Ay, =—0.1+0.994987i, 4, , = —0.1-0.994987;
Agy =—0.1+1.20461i,2,,, = —0.1-1.20461i;
s, = —4.00648, A, , = 3.80648;
Jo1 = —29.5322, 2, = —14.2753;
2y, =—29.5322, 2, , = —14.2753;
Jg, =—1.60161, 4, =1.27335;
5, =—1.60161,4,, =1.27335;
Aoy = —1.39806, 4, , =1.13378;
Ay =—1.39806,4,,, =1.13378.
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Figure 3. Global phase portraits of system (2) for a=-3,b=0.2
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2.4. Ha=-1,b=0.2 FHIER

Ma=-10, BIRRATHERERI L] LM RGEQ)VIMFLE 11 NE R4 s, BHAE 4 4P
BB, FIEEATE A RFRAE— A2 ok, 4 7 ANE BRIZ - 5 & 6 78 24 /A B B R o
K 4 . BRbzZ4b, RGQQEHAM a < 0 B A MM R & L IE 2 1281k .

DOI: 10.12677/dsc.2020.94020 211 B 1RG5


https://doi.org/10.12677/dsc.2020.94020

RIRFE, EKE

Figure 4. Global phase portraits of system (2) for a=-1,b=0.2
B 4. REQE a=-1,b=02FHLFHEE
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