Advances in Applied Mathematics N FHE2£3E g, 2020, 9(8), 1273-1285 Hans )0
Published Online August 2020 in Hans. http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2020.98149

Bifurcations of Solitary Waves for a Class of
Higher Order Nonlinear Equations

Lingling Zou, Rui Liu
School of Mathematics, South China University of Technology, Guangzhou Guangdong
Email: 1793102643@qqg.com

Received: Jul. 26™, 2020; accepted: Aug. 13", 2020; published: Aug. 20", 2020

Abstract

In this article, we consider the solitary wave bifurcation of a class of higher order nonlinear equa-
tions with parameter k, whose traveling wave system has a singular line. In this article, the qualit-
ative analysis theory and the bifurcation method of dynamical system are used to study the case of
equation with degree three and four, the bifurcation wave velocity, bifurcation curve and the ex-
istence and bifurcation of solitary wave are obtained.
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Figure 1. Bifurcation phase portrait of system (2-2) when & <0
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Figure 2. Bifurcation phase portrait of system (2-2) when k=0
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Figure 3. Bifurcation phase portrait of system (2-2) when 0<k <—7=
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Figure 4. Bifurcation phase portrait of system (2-2) when k=——=
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Figure 5. Bifurcation phase portrait of system (2-2) when & > ﬁ

5.k >%a¢, RGQ-2)MH ZHEE
AR 1~5, DARSIRRQ- DML RAT IR ZEQ2-2), BATHFICLR AL S S0, 745
B LLR i
Ml 2.1 W TEEMSE L, IEBGE ¢ BN HE g, REUQ2-2) LB IAFAE LR 73 SR BN -
(D) TECLRIUREIL T, AT RGAFAEH IEINSLY
(d-1) Zk<OB, c>¢, g(c)<g<glc):
1-2) %0<k<%1ﬁ, 2k<c<qBic>c,, g(c)<g<g(c);

1
33
(0 ECLRJURME L, A7 RGAFAESR IS :
(I-1) k<0, O<c<c, g(c)<g<g/(c):

(1-3) Hk= Bf, 2k<c<cBic>c, g,(c)<g<gl(c).

(11-2) %0<k<%ﬂﬂ“, a<c<e, g(c)<g<g/(c)e-

3. R¥A 4 M5 BN
A LB UHON 4 W1, HITRE

u, +2bku, —u, +utu, —uu, =0, (3-1)

DOI: 10.12677/aam.2020.98149 1278 IR Esid


https://doi.org/10.12677/aam.2020.98149

ARFFE, XIBL

X AT IR GE . AT E P AT BB N30 71 R GE 70 SCO7 0 AT B R G AL 7 SO L, 45

[SEa
FANE T, BRATE S L EE T
do _
ae 7
1 » (3-2)
dy he)+ 27
& p-c
h(p)= g+(2k—c)(p+ggo5 , (3-3)
H,(p,y)=h, (3-4)
H,(p.y)=(p-¢)" [V =G, (9)] (3-5)

G,(¢)- 110[(;0 o +20,(p=c)' +b,(p=) +20,(p-<)' + 25 nlp~d|(p~c) 2b0}, (3-6)

by =10g +10c(2k —c)+2¢
b =10(c* —c+2k)

b, =20c’ (3-7)
b, = 20c”
b, =10c
g3(c)=i4/(c—2k)5 : (3-8)
g, (c)= (50 ~10ke—c*) (3-9)

AR, XML gy (), g4 (c) Pl —gy(c) H LUF IS ST :
() Bk<OR, g (c)fg,(c)A—MI3CWHe,, g,(c)fl-g(c) AW ¢ s

(i) M0<k<—— \/7 i, g5 (c) Fl g, () BN LEH ey s cyr g, (c)F—g, () BHA I THE
Co

(iii) Mk = f I, gy (c) g, (¢) H— A3k ¢ (63 =%) v g () Fl =gy (c) BPAN G 3CWGH ¢
Cs

(iv) fﬁl%<k<k*, g, () Rl—g, (¢) BP NI CBOE ¢ s 45

) Zk=k"I, g, (c)M—g;(c) o3Pk s

(Vi) Hk>k B, T SCREE.

R, K ey =c, IS K E, X B b FRELE, JVE TS B AR .
RAELL L0, AT AR B RS 3-2) 105 S, WL 6~11,

DOI: 10.12677/aam.2020.98149 1279 IR Esid


https://doi.org/10.12677/aam.2020.98149

ARFFE, XIBL

Figure 6. Bifurcation phase portrait of system (3-2) when & <0
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Figure 7. Bifurcation phase portrait of system (3-2) when k=0
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Figure 8. Bifurcation phase portrait of system (3-2) when 0<k <

84

& 8. 0<k<%ﬁq‘, RGN HEE

3
Figure 9. Bifurcation phase portrait of system (3-2) when &k =——=
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Figure 10. Bifurcation phase portrait of system (3-2) when 3 <k<k
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Figure 11. Bifurcation phase portrait of system (3-2) when & >k
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