
P
os
te
d
on

A
u
th
or
ea

24
J
an

20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
g
h
ts

re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
61
15
14
30
.0
20
65
37
0/
v
1
—

T
h
is

a
p
re
p
ri
n
t
a
n
d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Dynamics of soliton solutions of the fifth-order nonlinear

Schrödinger equation via the Riemann-Hilbert approach

Jin-Jie Yang1, Shou-Fu Tian1, TIan-Tian Zhang1, and Xiao-Li Wang2

1China University of Mining and Technology
2Qilu University of Technology

January 24, 2021

Abstract

The theory of inverse scattering is developed to investigate the initial-value problem for the fifth-order nonlinear Schrödinger

(foNLS) equation under the zero boundary conditions at infinity. The spectral analysis is performed in the direct scattering

process, including the establishment of the analytical, asymptotic and symmetric properties of the scattering matrix and the

Jost functions. In the inverse scattering process, a suitable Riemann-Hilbert (RH) problem is successfully established by using

the modified eigenfunctions and scattering data, and the relationship between the potential function and the solution of the

RH problem is successfully established. In order to further analyze the propagation behavior of the solutions of the foNLS

equation, we present some new phenomena of studying the one-, two-, and three- soliton solutions corresponding to simple zeros

in scattered data. Finally, we also analyze the one- and two-soliton solutions corresponding to double zeros.
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