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Abstract: First, we give the concepts of G-sequence shadowing property, G-equicontinuity and G-regularly
recurrent point. Second, we study their dynamical properties in the inverse limit space under group action.
The following results are obtained. (1) The self-mapping f has the G-sequence shadowing property if and
only if the shift mapping σ has the G -sequence shadowing property; (2) The self-mapping f is G-equicon-
tinuous if and only if the shift mapping σ is G -equicontinuous; (3) RR σ RR f flim ,G G( ) ( ( ) )=

←

. These conclu-
sions make up for the lack of theory in the inverse limit space under group action.
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1 Introduction

The inverse limit space is a kind of very important space, which has always been the focus of research.
However, the theory of inverse limit space has been very perfect. Scholar put forward the concept of the
inverse limit space under group action and proved that the shift mapping and the self-mapping are
equivariant to each other in G-shadowing property and G-strong shadowing property, see [1]. In addition,
the shadowing property and equicontinuity are very important properties in the dynamical systems. Many
scholars have studied their dynamical properties and obtained many meaningful results, see [2–15]. Zhong
and Wang [2] gave a sufficient and necessary condition for a point to be an equicontinuous point of
dynamical system. In [3] it is shown that every ergodic invariant measure of a mean equicontinuous system
has discrete spectrum; Ji, Chen and Zhang [4] proved that the shift map has the Lipschitz shadowing
property if and only if the self-map has the Lipschitz shadowing property in the inverse limit space.
In this paper, first, we give the concepts of G-sequence shadowing property, G-equicontinuity and G-reg-
ularly recurrent point. Second, we study their dynamical properties in the inverse limit space under group
action and will get the following theorem.
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Theorem A. Let X G d σ, , ,f( ) be the inverse limit space of X G d f, , ,( ) under group action. If the map
f X X: ⟶ is equivariant and surjective, we have that the self-mapping f has the G-sequence shadowing
property if and only if the shift mapping σ has the G -sequence shadowing property.

Theorem B. Let X G d σ, , ,f( ) be the inverse limit space of X G d f, , ,( ) under group action. If the map
f X X: ⟶ is equivariant and surjective, we have that the self-mapping f is G-equicontinuous if and only
if the shift mapping σ is G -equicontinuous.

Theorem C. Let X G d σ, , ,f( ) be the inverse limit space of X G d f, , ,( ) under group action. If for any i 0≥

the map π X X:i f ⟶ is open, we have RR σ RR f flim ,G G( ) ( ( ) )=

←

.

We will prove Theorems A, B, C in Sections 2, 3, 4, respectively.

2 G-sequence shadowing property

For the convenience of the reader, we will give the concepts used in this section. Now we start with the
following definitions.

Definition 2.1. [16] Let X d,( ) be a metric space, G be a topological group and θ G X X: × → be a contin-
uous map. The triple X G θ, ,( ) is called to be a metric G-space if the following conditions are satisfied:
(1) θ e x x,( ) = , where for all x X∈ and e is the identity of G;
(2) θ g θ g x θ g g x, , ,1 2 1 2( ( )) ( )= for all x X∈ and g g G,1 2 ∈ .

If X d,( ) is compact, then X G θ, ,( ) is also said to be compact metric G-space. For the convenience of
writing, θ g x,( ) is usually abbreviated as gx.

Definition 2.2. [17] Let X d,( ) be a metric G-space and f be a continuous map from X to X . The map f is said
to be a equivariant map if we have f px pf x( ) ( )= for all x X∈ and p G∈ .

Definition 2.3. [1] Let X d,( ) be a metric G-space and f be a continuous map from X to X . X flim ,( )
←

is said
to be the inverse limit space if we write X f x x x f x x ilim , , , : , 0i i0 1 2 1( ) {( ) ( ) }= ⋯ = ≥

←

+
, where X flim ,( )

←

is

denoted by Xf .

The metric d in Xf is defined by d x y, i
x y

0
d ,

2
i i
i( )

( )
= ∑

=

∞ , where x x x x, ,0 1 2( )= ⋯ and y y y y, ,0 1 2( )= ⋯ .

The shift mapping σ X X: f f→ is defined by σ x f x x x, ,0 0 1( ) ( ( ) )= ⋯ . Thus, X d,f( ) is compact metric space
and the shift mapping σ is homeomorphism.

Definition 2.4. [1] Let X d,( ) be a metric G-space and f be an equivariant map from X to X . Write G =

g g g g G, , :{( ) }⋯ ∈ and G Gi i0= ∏
∞

=

∞ where G Gi = . The map θ G X X: f f× → is defined by θ g x,( ) =

g x gx gx gx, ,0 1 2( )= ⋯ , where g g g g G, ,( )= ⋯ ∈ and x x x x X, , f0 1 2( )= ⋯ ∈ . Then X G θ, ,f( ) is a metric G-
space.

Let X G d σ, , ,f( ) and X G d f, , ,( ) be shown as above. The space X G d σ, , ,f( ) is called to be the inverse
limit spaces of X G d f, , ,( ) under group action.

Definition 2.5. [18] Let X d,( ) be a metric G-space and f be a continuous map from X to X . The sequence
xi i 0{ }

≥
is called to be G δ,( )-pseudo orbit of f if for any i 0≥ there exists t Gi ∈ such that d t f x x δ,i i i 1( ( ) ) <

+
.

Definition 2.6. [18] Let X d,( ) be a metric G-space and f be a continuous map from X to X . The sequence
xi i 0{ }

≥
is said to be G δ,( )-shadowed by a point y X∈ if for any i 0≥ there exists t Gi ∈ such that

d f y t x δ,i
i i( ( ) ) < .
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Remark 2.1. By Definitions 2.5 and 2.6, we will give the concept of G-sequence shadowing property.

Definition 2.7. Let X d,( ) be a metric G-space and f be a continuous map from X to X . The map f has
G-sequence shadowing property if each ε 0> there exists δ 0> such that for any G δ,( )-pseudo orbit xi i 0{ }

≥

of f , there exists a point y X∈ and nonnegative integer sequence ni i 0{ }
≥

such that the sequence xn i 0i{ }
≥

is G ε,( )-shadowed by the point y.

Now, we start to prove Theorem A.

Theorem A. Let X G d σ, , ,f( ) be the inverse limit space of X G d f, , ,( ) under group action. If the map
f X X: ⟶ is equivalent and surjective, we have that the self-mapping f has the G-sequence shadowing
property if and only if the shift mapping σ has the G -sequence shadowing property.

Proof.⇒ Suppose that the map f has the G-sequence shadowing property. Since X is compact metric space,
it is bounded. Write M Xdiam( )= . Then for any ε 0> , there exists m 0> such that

M ε
2 2

.m <

Since the map f is uniformly continuous, it follows that for any i m0 ≤ ≤ , there exists δ0 ε
1 4< < such that

d x y δ, 1( ) < implies

d f x f y ε,
4

.i i( ( ) ( )) < (1)

Note that the map f has the G-sequence shadowing property, it follows that there exists δ δ0 2 1< < such

that any G δ, 2( )-pseudo orbit xi i 0{ }
≥

of f , there exists a point y X∈ and nonnegative integer sequence

ni i 0{ }
≥

such that the sequence xn i 0i{ }
≥

is G δ, 1( )-shadowed by the point y. Let yk k 0{ }
≥

be G , δ
2m

2
( )

-pseudo orbit,

where y y y y X, ,k k k k f
0 1 2( )= ⋯ ∈ . Hence for any k 0≥ there exists g g g g G, ,k k k k( )= ⋯ ∈ such that

d g σ y y δ,
2

.k k k m1
2

( ( ) ) <
+

That is, for any k 0≥ , we have

d g f y y δ, .k k
m

k
m

1 2( ( ) ) <

+

Thus, yk
m

k 0{ }
≥

is G δ, 2( )-pseudo orbit in X . Hence, there exists x X0 ∈ , t Gk ∈ and nonnegative integer

sequence nk k 0{ }
≥

such that

d f x t y δ, .k
k n

m
0 1k

( ( ) ) <

By (1) and the map f is equivalent, for any k 0≥ and i m0 ≤ ≤ , we have

d f x t y ε,
4

.k i
k n

m i
0 k

( ( ) ) <

+ − (2)

Since the map f is surjective, we can choose s f x f x f x x X, ,m m m
f0

1
0

2
0 0( ( ) ( ) ( ) )= ⋯ ⋯ ∈

− − and tk =

t t t G, , .k k k( )⋯ ∈

By (2), for any k 0≥ , it follows that

d σ s t y ε M ε,
2 2

.k
k n

i

m

i m
0

2k
( )( ) ∑< + <

=

+

Hence, the shift mapping σ has the G -sequence shadowing property.
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⇐ Suppose the shift mapping σ has the G -sequence shadowing property. Let m 00 > . For each η 0>

there exists δ 03 > such that for any G δ, 3( )-pseudo orbit zk k 0{ }
≥

of σ, there exists a point z X∈ and non-
negative integer sequence nk k 0{ }

≥
such that the sequence zn k 0k{ }

≥
is G , η

2m0( )
-shadowed by the point z and

M δ
2 2

.m
3

0
< (3)

Since the map f is uniformly continuous, it follows that for any i m0 0≤ ≤ there exists δ0 δ
4 4

3
< < such that

d x y δ, 4( ) < implies

d f x f y δ,
4

.i i 3
( ( ) ( )) < (4)

Suppose that xk k 0{ }
≥

is G δ, 4( )-pseudo orbit in X . Thus, for any k 0> there exists l Gk ∈ such that

d l f x x δ, .k k k 1 4( ( ) ) <
+

By (4) and the map f is equivalent, for any k 0> and i m0 0≤ ≤ , we have

d l f x f x δ,
4

.k
i i

k
1

1
3

( ( ) ( )) <

+

+
(5)

Since the map f is surjective, for each k 0> we can choose z f x f x x X, ,k
m

k
m

k k f
10 0( ( ) ( ) )= ⋯ ⋯ ∈

−

and l l l l G, ,k k k k( )= ⋯ ∈ . According to (3) and (5) for any k 0> , it follows that

d l σ z z δ M δ,
2 2

.k k k
i

m

i m1
0

3
2 3

0

0
( ( )) ∑< + <

+

=

+

Hence, zk k 0{ }
≥

is G δ, 3( )-pseudo orbit in Xf . Thus, there exists z z z z X, , f0 1 2( )= ⋯ ∈ , p p p p G, ,k k k k( )= ⋯ ∈

and nonnegative integer sequence nk k 0{ }
≥

such that

d σ z p z η,
2

.k
k n mk 0

( )( ) <

So, for any k 0> , we have

d f z p x η, .k
m k k0( ( ) ) <

Hence, the map f has the G-sequence shadowing property. Thus, we end the proof. □

Next, we give an example satisfying G-sequence shadowing property.

Example 2.1. Let X 0, 1, , 1n n
1 1

{ }
= − − − + . The metric d in X is defined by d x y x y,( ) ∣ ∣= − where x y X, ∈ .

Let G Z 0, 12 { }= = . Defined by x x x x0 , 1 1⋅ = ⋅ = − − for every x X∈ . The map f X X: → is defined by

f f f

f
n n

f
n n

n

0 0, 1
2

1
2

, 1 1,

1
1

1 , 1 1
1

1 1 , 2.

( ) ⎛
⎝

⎞
⎠

( )

⎛
⎝

⎞
⎠

⎛
⎝

⎞
⎠

= − = − − = −

−

+

= − − +

+

= − + >

Now, we start to prove that the map f has the G-sequence shadowing property.

Proof. It is very easy to know that X d,( ) is a compact metric G-space and the map f is equivalent. For any

η 0> , there exists m 0> such that ηm
1

< . Write δ m m
1

4 1( )
=

+

. Let xi i 0{ }
≥

be G δ,( )-pseudo orbit of the map f .
Hence for any i 0≥ there exists g Gi ∈ such that

d g f x x δ, .i i i 1( ( ) ) <
+

Obviously, the distance between any two different points is greater than δ in X1 , .m m
1

1
1

1⎡⎣ ⎤⎦
− + − ⋂

+ +

Hence, we have two cases.
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Case 1: There exists k N∈ such that

x
m m

X1 1 , 1 .k ⎛
⎝

⎞
⎠

∈ − + − ⋂

According to the inequality d g f x x δ,k k k 1( ( ) ) <
+

, we have that

x g f xk k k1 ( )=
+

and

x
m m

X1 1 , 1 .k 1 ⎛
⎝

⎞
⎠

∈ − + − ⋂
+

Keep going, we can get x g f xi i i1 ( )=
+

and x X1 ,i m m
1 1

( )
∈ − + − ⋂ when i k≥ . If k 0= , according to that

the map f is equivalent, we have that

x g g g f x .i i i
i

1 0 0( )= ⋯
−

If k 1≥ , according to the inequality d g f x x δ,k k k1 1( ( ) ) <
−

−
, we have that

x g f xk k k1 1( )=
−

−

and

x
m m

X1 1 , 1 .k 1 ⎛
⎝

⎞
⎠

∈ − + − ⋂
−

Keep going, we can get x g f xi i i1 1( )=
−

−
and x X, 1i m m

1 1
( )

∈ − ⋂ when i k≤ . Hence, when i 1≥ , we have that

x g f x .i i i1 1( )=
−

−

According to that the map f is equivalent, we have that

x g g g f x .i i i
i

1 0 0( )= ⋯
−

Hence, we have d g g g f x x η, 0i i
i

i1 0 0( ( ) )⋯ = <
−

. Thus, the map f has the G-sequence shadowing property.

Case 2: For any i N∈ , we have that

x
m m

X1, 1 1 1 , 0 .i
⎧

⎨
⎩

⎡

⎣
⎢

⎤

⎦
⎥

⎡

⎣
⎢

⎤

⎦
⎥

⎫

⎬
⎭

∈ − − + ∪ − ⋂

When x X1, 1i m
1

⎡⎣ ⎤⎦
∈ − − + ⋂ , we write g 1i = . When x X, 0i m

1
⎡⎣ ⎤⎦

∈ − ⋂ , we write g 0i = . Thus, we can get
that

d g f x
m

η0 , 1 .i
i

i( ( ) ) < <

Thus, the map f has the G-sequence shadowing property. □

3 G-equicontinuous
Let N

+
be the set of positive integers in this paper.

Definition 3.1. Let X d,( ) be a metric space and f be a continuous map from X toX . The map f is said to be
equicontinuous if for any ε 0> andn N∈

+
there exists δ 0> such thatd x y δ,( ) < impliesd f x f y ε,n n( ( ) ( )) < .

Remark 3.1. According to the definition of equicontinuity, we will give the concept of G-equicontinuity.
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Definition 3.2. Let X d,( ) be a metric G-space and f be a continuous map from X to X . The map f is said
to be G-equicontinuous if each ε 0> there exists δ 0> such that for any n N∈

+
there exists g p G,n n ∈

such that d x y δ,( ) < implies d f g x f p y ε,n
n

n
n( ( ) ( )) < .

Remark 3.2. Let Z
+
be the set of nonnegative positive integers. If G Z=

+
, then X Z φ, ,( )

+
is a semi discrete

dynamical system. According to [19], there exists a continuous map f from X to X such that for any x X∈

and m Z∈
+
, we have φ m x f x, m( ) ( )= . In this case, the map f has G-equicontinuous means that each ε 0>

there exists δ 0> such that for any n N∈
+
there exists m k Z, ∈

+
such that d x y δ,( ) < implies d f x ,n m( ( )+

f y εn k ( )) <

+ . Hence, Definition 3.2 is broader than Definition 3.1 even for G Z=
+
.

Now, we start to prove Theorem B.

Theorem B. Let X G d σ, , ,f( ) be the inverse limit space of X G d f, , ,( ) under group action. If the map
f X X: ⟶ is equivariant and surjective, we have that the self-mapping f is G-equicontinuous if and only
if the shift mapping σ is G -equicontinuous.

Proof.⇒ Suppose the map f is G-equicontinuous. Hence, for any ε 0> there exists δ0 ε
4< < such that for

any n 0≥ there exists g p G,n n ∈ such that d x y δ,( ) < implies

d f g x f p y ε,
4

.n
n

n
n( ( ) ( )) < (6)

Let δ δ0 < and d x y δ, 0( ) < , where x x x x X, , f0 1 2( )= ⋯ ∈ and y y y y X, , f0 1 2( )= ⋯ ∈ . Thus, we have

d x y δ δ, .0 0 0( ) < <

By (6), for any n 0≥ there exists g p G,n n ∈ such that

d f g x f p y ε,
4

.n
n

n
n0 0( ( ) ( )) <

Let g g g g g e e e G, , , , ,n n n 1 1 0( )= ⋯ ⋯ ∈
−

and k k k k k e e e G, , , , ,n n n 1 1 0( )= ⋯ ⋯ ∈
−

. According to the map σ
is an equivalent map, it follows that

d σ g x σ k y d g σ x k σ y
d g f x k f y d f x f y

d f g x f k y d x y

ε d x y

ε d x y ε

, ,
,

2
,

2
,

2
1
2

,
2

2
,

2

2
, .

n
n

n
n n

n
n

n

i

n
n i

n i
n i

n i

i
i n

n
i

n
i

i

i

n n i
n i

n i
n i

i n
i

i i
i

i

i i
i

0

0 0

1

0

0 0

1

1

( ( ) ( )) ( ( ) ( ))

( ( ) ( )) ( )

( ( ) ( )) ( )

( )

( )

∑ ∑

∑ ∑

∑

⋅ ⋅ =

= +

= +

< +

< + <

=

−

−

−

−

= +

∞

=

−

−

−

−

=

∞

=

∞

So the shift mapping σ is G-equicontinuous.
⇐ Suppose the shift mapping σ is G -equicontinuous. For any ε 0> , there exists δ0 ε

1 4< < such that

for any n 0≥ , there exists g k G,n n ∈ such that d x y δ, 1( ) < implies

d σ g x σ k y ε, ,n
n

n
n( ( ) ( )) < (7)

where g g g g G, ,n n n n
0 1 2( )= ⋯ ∈ and k k k k G, , .n n n n

0 1 2( )= ⋯ ∈ Since X is compact metric space, it is bounded.
Write M Xdiam( )= . Let m 0> such that

M δ
2 2

.
i m

i
1

1
∑ <

= +

∞
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Since the map f is uniformly continuous, it follows that for any i m0 ≤ ≤ there exists δ0 δ
2 4

1
< < such that

d x y δ, 2( ) < implies

d f x f y δ,
4

.i i 1
( ( ) ( )) < (8)

Let x y X,0 0 ∈ such that d x y δ,0 0 2( ) < . By (8), we have

d f x f y ε, .i i
0 0( ( ) ( )) <

Since the map f is surjective, we can choose that

x f x f x f x x x x X, , , , , , ,m m
f0

1
0 0 0 1 2( ( ) ( ) ( ) )= ⋯ ⋯ ∈

−

y f y f y f y y y y X, , , , , , .m m
f0

1
0 0 0 1 2( ( ) ( ) ( ) )= ⋯ ⋯ ∈

−

Hence, we have that

d x y
d f x f y M δ δ δ,

,
2 2 2 2

.
i

m m i m i

i
i m

i
0

0 0

1

1 1
1( )

( ( ) ( ))
∑ ∑< + < + <

=

− −

= +

∞

By (7), for any n 0≥ , we have that

d σ g x σ k y ε, ,n
n

n
n( ( ) ( )) <

where g g g g G, ,n n n n
0 1 2( )= ⋯ ∈ and k k k k G, , .n n n n

0 1 2( )= ⋯ ∈ Thus, it follows that

d f g f x f k f y ε, .n
n

m n
n

m0
0

0
0( ( ( )) ( ( ))) <

By the map f is equivalent, we get

d f g x f k y ε, .n m
n

n m
n

0
0

0
0( ( ) ( )) <

+ +

So the map f is G-equicontinuous. This completes the proof. □

Now, we give an example satisfying G-equicontinuous.

Example 3.1. Let X 0, 1[ ]= . The metric d in X is defined by d x y x y,( ) ∣ ∣= − where x y X, ∈ . The map
f X X: → is defined by f x x.( ) = Let G 0, 1{ }= act on X by x x x x0 , 1 1⋅ = ⋅ = − for every x X∈ . It is
very easy to know that X d,( ) is a metric G-space. For any ε 0> and n N∈

+
, let δ ε0 < < and g p 0n n= = .

If d x y δ,( ) < , then we have that

d f g x f p y d x y δ ε, , .n
n

n
n( ( ) ( )) ( )= < <

So the map f is G-equicontinuous.

4 G-regularly recurrent point

Definition 4.1. Let X d,( ) be a metric space and f be a continuous map from X to X . A point x X∈ is called
to be regularly recurrent point if for each open setU containing the point x, there exists m 0> such that for
any k 0> , we have f x Ukm( ) ∈ . Denoted by RR f( ) the regularly recurrent point set of the map f .

Remark 4.1. According to the definition of regularly recurrent point, we will give the concept of G-regularly
recurrent point.

1296  Zhanjiang Ji



Definition 4.2. Let X d,( ) be a metric G-space and f be a continuous map from X to X . A point x X∈

is called to be G-regularly recurrent point if for each open set U containing the point x, there exists m 0>

such that for any k 0> there exists g Gk ∈ such that g f x Uk
km( ) ∈ . Denoted by RR fG( ) the G-regularly

recurrent point set of the map f .

Now, we start to prove Theorem C.

Theorem C. Let X G d σ, , ,f( ) be the inverse limit space of X G d f, , ,( ) under group action. If for any i 0≥

the map π X X:i f ⟶ is open, we have RR σ RR f flim ,G G( ) ( ( ) )=

←

.

Proof. ⇒ Suppose x RR σG( )∈ where x x x x, ,0 1 2( )= ⋯ . For any i 0≥ , let Ui be an any open set containing
the point xi. Thus, π Ui i

1( )− is an open set containing the point x . Hence, there exists m 0> such that for

any k 0> there exists g g g g G, ,k k k k( )= ⋯ ∈ such that g σ x π U .k
km

i
1( ) ( )∈

− Thus, π g σ x U .i k
km

i( ( )) ∈ That is

g f x U .k
km

i i( ) ∈ So x RR f .i G( )∈ Hence, RR σ RR f flim ,G G( ) ( ( ) )⊂

←

.

⇐ Suppose y RR f flim ,G( ( ) )∈

←

where y y y y, , .0 1 2( )= ⋯ Then for any i 0≥ we have y RR f .i G( )∈ LetV be

an open set containing the point y . Then π Vi( ) is an open set containing the point yi. There exists n 0>

such that for any p 0> , there exists t Gp ∈ such that t f y π Vp
pn

i i( ) ( )∈ . Let t t t t G, , .p p p p( )= ⋯ ∈ Then we

have t σ y V .p
pn( ) ∈ Thus, y RR σ .G( )∈ Hence, RR f f RR σlim ,G G( ( ) ) ( )⊂

←

. This completes the proof. □

Acknowledgments: This work was partially supported by the NSF of Guangxi Province (2020JJA110021) and
construction project of Wuzhou University of China (2020B007).

Conflict of interest: Author states no conflict of interest.

References

[1] Z. J. Ji, Dynamical Property of Product Space and the Inverse Limit Space of a Topological Group Action, Guangxi University,
Nanning, 2014.

[2] Y. H. Zhong and H. Y. Wang, q-equicontinuous points and q -sensitive points, Acta Math. Sci. Ser. A 38A (2018), no. 4,
671–678. (in Chinese)

[3] J. Li, S. Tu, and X. Ye, Mean equicontinuity and mean sensitivity, Ergodic Theory Dynam. Systems 35 (2015), no. 8,
2587–2612, DOI: https://doi.org/10.1017/etds.2014.41.

[4] Z. J. Ji, Z. H. Chen, and G. R. Zhang, The research of Lipschitz shadowing property and almost periodic point on the inverse
limit and double inverse limit spaces, J. Shanxi Univ. (Nat. Sci. Ed.) 173 (2021), no. 3, 1–5. (in Chinese)

[5] H. Y. Wang and P. Zeng, Partial shadowing of average-pseudo-orbits, Scientia Sinica (Mathematica) 46 (2016), no. 6,
781–792. (in Chinese)

[6] M. Kulczycki, D. Kwietnia, and P. Oprocha, On almost specification and average shadowing properties, Fund. Math. 224
(2014), 241–278, DOI: https://doi.org/10.4064/fm224-3-4.

[7] P. Oprocha, D. A. Dastjerdi, and M. Hosseini, On partial shadowing of complete pseudo-orbits, J. Math. Anal. Appl. 411
(2014), 454–463, DOI: https://doi.org/10.1016/j.jmaa.2013.08.062.

[8] Y. X. Niu, Y. Wang, and S. B. Su, The asymptotic average shadowing property and strong ergodicity, Chaos Soliton Fractal
53 (2013), 34–38, DOI: https://doi.org/10.1016/j.chaos.2013.04.009.

[9] D. Kwietniak and P. Oprocha, A note on the average shadowing property for expansive maps, Topology Appl. 159 (2012),
19–27, DOI: https://doi.org/10.1016/j.topol.2011.04.016.

[10] I. Jorge and P. Aldo, Stability for actions implies shadowing property, Dyn. Syst. 36 (2021), no. 2, 305–316,
DOI: https://doi.org/10.1080/14689367.2021.1893660.

[11] F. Pirfalak, A. Ahmadis, X. X. Wu, and N. Kouhestani, Topological average shadowing property on uniform spaces, Qual.
Theory Dyn. Syst. 20 (2021), 31, DOI: https://doi.org/10.1007/s12346-021-00466-w.

[12] X. F. Luo, X. X. Nie, and J. D. Yin, On the shadowing property and shadowable point of set-valued dynamical systems, Acta
Math. Sin. (Engl. Ser.) 36 (2020), no. 12, 1384–1394, DOI: https://doi.org/10.1007/s10114-020-9331-3.

[13] K. Moriyasu, K. Sakai, and N. Sumi, Shadowing property and invariant measures having full supports, Qual. Theory Dyn.
Syst. 19 (2020), 3, DOI: https://doi.org/10.1007/s12346-020-00338-9.

The G-sequence shadowing property and G-equicontinuity  1297



[14] A. G. Pierre and L. Thibault, On the genericity of the shadowing property for conservative homeomorphisms, Proc. Am.
Math. Soc. 146 (2018), no. 10, 4225–4237, DOI: https://doi.org/10.1090/proc/13526.

[15] Y. X. Niu, The average shadowing property and chaos for continuous flows, J. Dyn. Syst. Geom. Theor. 15 (2017), no. 2,
99–109, DOI: https://doi.org/10.1080/1726037X.2017.1390190.

[16] S. A. Ahmadi, Invariants of topological G-conjugacy on G-spaces, Math. Morav. 18 (2014), no. 1, 67–75,
DOI: https://doi.org/10.5937/MatMor1401067A.

[17] E. Shah and T. Das, Consequences of shadowing property of G-spaces, Int. J. Math. Anal. 7 (2013), no. 9–12, 579–588,
DOI: https://doi.org/10.12988/ijma.2013.13056.

[18] R. Das and T. Das, On properties of G-expansive homeomorphisms, Math. Slovaca 62 (2012), no. 3, 531–538,
DOI: https://doi.org/10.2478/s12175-012-0028-7.

[19] X. D. Ye, W. Huang, and S. Shao, Introduction to Topological Dynamical System, Science Press, Beijing, 2010.

1298  Zhanjiang Ji


	1 Introduction
	2 G-sequence shadowing property
	3 G-equicontinuous
	4 G-regularly recurrent point
	Acknowledgments
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /POL (Versita Adobe Distiller Settings for Adobe Acrobat v6)
    /ENU <FEFF0056006500720073006900740061002000410064006f00620065002000440069007300740069006c006c00650072002000530065007400740069006e0067007300200066006f0072002000410064006f006200650020004100630072006f006200610074002000760036>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


