
P
os
te
d
on

23
M
ar

20
23

—
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
gh

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
67
95
54
94
.4
58
54
49
3/
v
1
—

T
h
is

a
p
re
p
ri
n
t
a
n
d
h
as

n
ot

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
.

The First Integral and Analytical Solution of Chazy Equation with

Movable Singular Line

Binbin Zhang1, Guoliang Xu1, and Guangbo Chen2

1Luoyang Normal University
2Inner Mongolia University of Science and Technology

March 23, 2023

Abstract

The basic object of investigation is classical Chazy - a nonlinear third-order autonomous differential equation with movable

singular line. In this paper, the first integral of Chazy equation is obtained with the help of Backlund transformation, which is

a transcendental dependence on the function and its derivatives . The general solution of equation is represented by Laurent

series in the punctured neighborhood of point at infinity, and in the domain is represented by Taylor series. It is proved that

the obtained Laurent and Taylor series all converge absolutely in their defined domains. Under the situation that the analytic

continuation of solutions of differential equation with movable singular line cannot be realized, a necessary and sufficient

condition is presented for obtaining the two-parameter rational solution of Chazy equation from its general solution constructed

by Taylor series. And the research results can be applied in the analytic theory of ordinary differential equations.
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