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Abstract

The purpose of this paper is to propose some coefficient conditions, characterizing the stability of periodic solutions bifurcated

from zero-Hopf bifurcations of the general quadratic jerk system, and apply these theoretical results to a special jerk system in

order to predict chaos. First, we characterize the zero-Hopf bifurcations of the general quadratic jerk system in $\mathbb{R}ˆ3$.

The coefficient conditions on stability of periodic solutions are obtained via the averaging theory of first order. Next, we apply

the theoretical results to a two-parameter jerk system. Finally special attention is paid to a jerk system with one non-negative

parameter $\epsilon$ and one non-linearity. By studying the continuation of periodic solution initiating at the zero-Hopf

bifurcation, we numerically find a sequence of period doubling bifurcations which leads to the creation of chaotic attractor.

Hosted file

sang.pdf available at https://authorea.com/users/300831/articles/430564-zero-hopf-

bifurcations-and-chaos-of-quadratic-jerk-systems

1

https://authorea.com/users/300831/articles/430564-zero-hopf-bifurcations-and-chaos-of-quadratic-jerk-systems
https://authorea.com/users/300831/articles/430564-zero-hopf-bifurcations-and-chaos-of-quadratic-jerk-systems


P
os
te
d
on

A
u
th
or
ea

28
F
eb

20
20

—
C
C

B
Y

4.
0
—

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

.1
58
29
12
22
.2
35
95
48
4
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

figures/phase/phase-eps-converted-to.pdf

2



P
os
te
d
on

A
u
th
or
ea

28
F
eb

20
20

—
C
C

B
Y

4.
0
—

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

.1
58
29
12
22
.2
35
95
48
4
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

figures/attractor/attractor-eps-converted-to.pdf

3



P
os
te
d
on

A
u
th
or
ea

28
F
eb

20
20

—
C
C

B
Y

4.
0
—

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

.1
58
29
12
22
.2
35
95
48
4
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

figures/bifur/bifur-eps-converted-to.pdf

4



P
os
te
d
on

A
u
th
or
ea

28
F
eb

20
20

—
C
C

B
Y

4.
0
—

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

.1
58
29
12
22
.2
35
95
48
4
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

figures/lyap/lyap-eps-converted-to.pdf

5



P
os
te
d
on

A
u
th
or
ea

28
F
eb

20
20

—
C
C

B
Y

4.
0
—

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

.1
58
29
12
22
.2
35
95
48
4
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

figures/coexist1/coexist1-eps-converted-to.pdf

6



P
os
te
d
on

A
u
th
or
ea

28
F
eb

20
20

—
C
C

B
Y

4.
0
—

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

.1
58
29
12
22
.2
35
95
48
4
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

figures/coexist2/coexist2-eps-converted-to.pdf

7


