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Abstract

Based on the theory of nonlinear partial differential equations, several nonlinear waves in the me-
dium of inhomogeneous elastic beams, ie., variable coefficient mixed nonlinear Schrédinger equa-
tions, are studied in detail. Firstly, according to the Lax pair of the equations, the 1-order and N-order
Darboux transformation of the equation are constructed. By the constructed Darboux transformation,
the 1- and 2-order soliton solutions of the variable coefficient mixed nonlinear Schréodinger equation
are obtained by using the zero solution as the seed solution; the plane wave solution is selected as
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the seed solution, and the 1- and 2-order breather solutions and the 1-, 2-, and 3-order rouge wave
solutions are obtained. In addition, the symbolic calculation software is used to graph and analyze
the various nonlinear wave solutions of the obtained equations under different coefficients, and
their dynamic properties are intuitively depicted.
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Figure 1. Bending of beams under assumption of plane section
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Figure 2. The first-order soliton solution of Eq. (1). (a)~(d) are 3D plots, and (e)~(h) are density plots corresponding to
(a)~(d)
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Figure 3. 2-order soliton solutions of Eq. (1). (a) and (b) are 3D plots, and (c) and (d) are density plots corresponding to (a)

and (b)
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Figure 4. 2-order soliton solutions of Eq. (1). (a)~(c) are 3D plots, and (d)~(f) are density plots corresponding to (a)~(c)
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Figure 5. 1-order breather solutions of Eq. (1). (a)~(d) are 3D plots, and (e)~(h) are density plots corresponding to (a)~(d)
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Figure 6. 2-order breather solutions of Eq. (1). (a)~(d) are 3D plots, and (e)~(h) are density plots corresponding to (a)~(d)
6. HROMZMIFRTFHE. (2)~(d)A 3D &, (e)~h)H(a)~(d)3HHEEE

DOI: 10.12677/aam.2024.132054 563 I Bk


https://doi.org/10.12677/aam.2024.132054

HEA, FREC

5. AR AL MERERHREMER R

A, RATFTIE RECR IR E BT RRPEUA. IP T A AR, B
i T

0=\)(4+3m0) ~(32+24m5 - 9457 4* +162* 0.

K% a =690+ =20, J—arip B, 0=0. FLL NTHAFET 0, RAR
h=atiftg, b g A NEBHL
BRI M TR
ik(x) ik(x)

g(x,t)=ae"™, q"(x,t)=ae”

v,

EX(WIJ RJTREA(2)H A = 4 BIfE, HATRoRA:
! e 2
Y, = (DlWll +D, Wy + DWW+ DWW 22)e :

L.k X
v, :(Dlle +D,W,, +D3W‘11+D4W'21)62 v

(22)

/\q:‘
* * *
S,=0, $,=0, §,=0, 5.=0, 5 =0, 8 =0,
2 > L2 L2,
—if ;(]Sjgf i ;(]Sjg/ ) gosjgf ) gOSjg]
D =e , D,=e , Dy=e , D,=e 7~ ,

W, ==3adkie™ , W, =3adkic™, W', =3adkie", W', =-3askie™,
Wy =(6,-4+44 )", Wy, =(6,+4-447 )™,
W'y =(6,+4-447 )", W'y =(6,-4+427)e ™.
5.1. —Hr iR

W2k QRN —BIB AL (7) SR P R — T0AE g = 0 AbIEAT MR IT, JHIRIH g2 IR EL
BATAT A, e

1 3 1 3
a,8*> +o| g* alzgz_,_o(gz
‘ l/ll* ﬂ'i‘//z* dzlg% +o0 g% azzg% +0[g; “ +0(g) e +0(g) “u o
o = -, Ay a, +o(g) ay+o(g) N
ﬁ'lz% AW, b %+0 % b %_}_ % b11+0(g) b12+0(g) b, b,
- *2‘//; /11*‘//1* ne & L& ¢ b21 +0(g) bzz +0(g) by, b22

b21g5+0 g’ b22g5+0

|
e ]

DOI: 10.12677/aam.2024.132054 564 IR Esid


https://doi.org/10.12677/aam.2024.132054

XEAS, TR

ﬁ@ﬂ*ﬁ@,q,@,%Eﬁ%ﬁﬁA*Mﬁﬁ&ﬁ%Kmyw@ﬂ%+;%},&mmu%ﬁ
2 2

B K B RIE S, HEh AT NI 7 poR. AR T v, JRATAT DA B PR IR BN IR
AN, E AR RIS ] B R, X IEGF B TR R IE—— R AR B SR A R [15]

4
-
(b)
4 ¢ \ n
5 S - :
1 >/ ‘.Y\/\\
N » ‘
(© (d)
@) £(x)=1, 4:%%1‘, a=1, 5=1, a=p=1, h=h=1;
(¢) £(x)=x, A:%%i, a=1, =1, a=p=1, h=h=1.
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Figure 8. Fundamental 2-order rogue wave solution of Eq. (1). (a) and (c) are 3D plots, and (b) and (d) are density plots cor-
responding to (a) and (c)
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Figure 9. Triangular 2-order rogue wave solution of Eq. (1). (a) and (c) are 3D plots, and (b) and (d) are density plots cor-
responding to (a) and (c)
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