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Lipschitz-free Preliminaries
The Lip,

Let (M, d) metric space, and pick 057 € M.
Lipy(M) := {f: M — R Lipschtiz, f(05) = 0}
1 fllLip == Lip(f)
The Lipschitz-free space of M is defined as

F(M) :=span{d, : x € M} (C Lipy(M)*),
and it is indeed a predual of Lip,(1).
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Roughly speaking, we can think of 7 (M) as taking M and providing it
with a linear structure in which distinct (non-zero) points in M are now

linearly independent,and the endowed norm is the one keeping the
original metric structure of M.
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Lipschitz-free Preliminaries
Looking for a predual

Roughly speaking, we can think of 7 (M) as taking M and providing it
with a linear structure in which distinct (non-zero) points in M are now
linearly independent,and the endowed norm is the one keeping the

original metric structure of M.Thus, ||0,|| = d(x,0), or more generally,
[0 — 5y” = d(x,y).
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Why is F(M) so special?

The Universal Property (Linearization)

f € Lipy(M, X)
M / X
P
Iy
F(M)
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Lipschitz-free Preliminaries
Why is F(M) so special?

The Universal Property (Linearization)

f € Lipy(M, N)
M f N
5Mk FN
F(M) —p— F(V)
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Lipschitz-free Preliminaries
Why is F(M) so special?

The Universal Property (Linearization)

f € Lipy(M, M)
M / M
5| k(s
F(M) T F(M)
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Lipschitz-free Preliminaries
Why is F(M) so special?

Then, given f € Lipy(M, M), what about Ty € L(F(M))?
[@ A.Jiménez-Vargas, J. M. Sepulcre, and M. Villegas-Vallecillos,
Lipschitz compact operators (2014).

[@ M. G. Cabrera-Padilla and A. Jiménez-Vargas, A new approach
on Lipschitz compact operators (2016).
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Lipschitz-free Preliminaries
Why is F(M) so special?

Then, given f € Lipy(M, M), what about Ty € L(F(M))?

[@ A.Jiménez-Vargas, J. M. Sepulcre, and M. Villegas-Vallecillos,
Lipschitz compact operators (2014).

[@ M. G. Cabrera-Padilla and A. Jiménez-Vargas, A new approach
on Lipschitz compact operators (2016).

[§ L. Garcia-Lirola, C. Petitjean, and A. Prochazka, Injectivity of
Lipschitz operators (2023).

[@ A. Abbar, C. Coine, and C. Petitjean, A note on the spectrum of
Lipschitz operators and composition operators on Lipschitz spaces
(arXiv, 2023).

[d Andrés’ talk (Tuesday)!
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Linear Dynamics
The properties we like

Definition

f is hypercyclic if:
dx € M : Orb (z, f) is dense.
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f is hypercyclic if:
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Linear Dynamics
The properties we like

Definition

f is mixing if:
For U,V C M open, Ing € N : fA(U)NV # 0, Vn > ng

(D™
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Linear Dynamics
The properties we like

Definition

f is transitive if:
ForU,V c Mopen,3n e N : fA(U)NV # 0

U, Vi

A
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Linear Dynamics

The properties we like

Definition

f is weakly mixing if:
For Uy, Uy, V1, Vo € M open, In e N : f7(U) NV £ 0, f2(Ux) N Vo #

Dm‘
U, v,

AT
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Linear Dynamics
Return sets

Ny(U,V) = {neN: fr(U)nV #0}

[ transitive <= Ny(U,V) # 0
f weakly mixing <= N;(Uy, Vi) N Ny(Ua, Va) # 0
f mixing <= N;(U,V) cofinite
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Linear Dynamics
Return sets

Ni(U,V):={neN: frU)NV # 0}

[ transitive <= Ny(U,V) # 0
f weakly mixing <= N;(Uy, Vi) N Ny(Ua, Va) # 0
f mixing <= N;(U,V) cofinite

mixing —> weakly mixing = transitive
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B ——
Linear Dynamics in F(M)

Everything starts with

[@ M. Murillo-Arcila and A. Peris, Chaotic Behaviour on Invariant
Sets of Linear Operators (2015).
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Linear Dynamics in F(M)

Everything starts with

[@ M. Murillo-Arcila and A. Peris, Chaotic Behaviour on Invariant
Sets of Linear Operators (2015).

Theorem (A. Peris, M. Murillo-Arcila, 2015)

LetT € £(X) and K C X a T-invariant set, 0 € K, span(K) = X. If

T i is weakly mixing, weakly mixing and chaotic, or mixing, then 7" has
|

the same property.
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Linear Dynamics in F(M)

Everything starts with

[@ M. Murillo-Arcila and A. Peris, Chaotic Behaviour on Invariant
Sets of Linear Operators (2015).

Theorem (A. Peris, M. Murillo-Arcila, 2015)

LetT € £(X) and K C X a T-invariant set, 0 € K, span(K) = X. If

T i is weakly mixing, weakly mixing and chaotic, or mixing, then 7" has
|

the same property.

Example: Let Ty € L(F(M ))

o( ) is Ty-invariant, 0 € 6(M),
and span(6(M)) = F(M). But, T’

M) e F(M
7(02) = 05 (a)-
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Linear Dynamics in F(M)

Everything starts with

[3 M. Murillo-Arcila and A. Peris, Chaotic Behaviour on Invariant
Sets of Linear Operators (2015).

Theorem (A. Peris, M. Murillo-Arcila, 2015)

LetT € £(X) and K C X a T-invariant set, 0 € K, span(K) = X. If

T i is weakly mixing, weakly mixing and chaotic, or mixing, then 7" has
|

the same property.

Example: Let Ty € L(F(M ))

(M) e (M) is Ty-invariant, 0 € §(M),
and span(6(M)) = F(M). But, T¢(d, .

If f € Lipy(M, M) is weakly mixing, weakly mixing and chaotic, or
mixing, then Ty € L(F(M)) has the same property.
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Linear Dynamics in F(M)

A. Abbar, C. Coine, and C. Petitjean, On the Dynamics of
Lipschitz Operators (2021).
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Linear Dynamics in F(M)

[4 A. Abbar, C. Coine, and C. Petitjean, On the Dynamics of
Lipschitz Operators (2021).

Proposition (Abbar, Coine, Petitjean, 2021)

Let M be a metric space with non-isolated 0 € M, and
[ € Lipy(M, M). TFAE:
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[4 A. Abbar, C. Coine, and C. Petitjean, On the Dynamics of
Lipschitz Operators (2021).

Proposition (Abbar, Coine, Petitjean, 2021)

Let M be a metric space with non-isolated 0 € M, and
[ € Lipy(M, M). TFAE:

@ The point x € M is hypercyclic for f;
@ The point §(x) € F(M) is cyclic for T
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Linear Dynamics in F(M)

[4 A. Abbar, C. Coine, and C. Petitjean, On the Dynamics of
Lipschitz Operators (2021).

Proposition (Abbar, Coine, Petitjean, 2021)

Let M be a metric space with non-isolated 0 € M, and
[ € Lipy(M, M). TFAE:
@ The point x € M is hypercyclic for f;
@ The point §(x) € F(M) is cyclic for T (i.e., span(Orb (0, Ty)) is
dense).

v

Idea: I
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i A. Abbar, C. Coine, and C. Petitjean, On the Dynamics of
Lipschitz Operators (2021).

Proposition (Abbar, Coine, Petitjean, 2021)

Let M be a metric space with non-isolated 0 € M, and
[ € Lipy(M, M). TFAE:
@ The point x € M is hypercyclic for f;
@ The point §(x) € F(M) is cyclic for T (i.e., span(Orb (0, Ty)) is
dense).

v

Idea: Dense in a linearly dense — linearly dense. O I
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B ——
Linear Dynamics in F(M)

We will see—in a quite more general set-up— that every “strong
enough” property is inherited from M to F(M).
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A way to define your own transitivities!

Definition

A family A € P(N) is called a Furstenberg family if it satifies:
(i) Every set A € Ais infinite;

(ii) if A € Aand a set B satisfies A C B ¢ Nthen B € A.

If, moreover,

(i) If A,B € Athen AN B € A,

then we will say that A is a filter.
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A way to define your own transitivities!

A family A € P(N) is called a Furstenberg family if it satifies:
(i) Every set A € Ais infinite;

(ii) if A € Aand a set B satisfies A C B ¢ Nthen B € A.

If, moreover,

(i) If A,B € Athen AN B € A,

then we will say that A is a filter.

Let f be amapin M, A C P(N) a Furstenberg family.

Christian Cobollo (UPV) Linear Chaos in F (M) 11th July 2024



B ——
Linear Dynamics in F(M)

A way to define your own transitivities!

A family A € P(N) is called a Furstenberg family if it satifies:
(i) Every set A € Ais infinite;

(ii) if A € Aand a set B satisfies A C B ¢ Nthen B € A.

If, moreover,

(i) If A,B € Athen AN B € A,

then we will say that A is a filter.

Let f be amapin M, A C P(N) a Furstenberg family.We say that f is
A-transitive if for every U, V' open sets,

Nf(U, V) e A
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A way to define your own transitivities!

Example (Furstenberg families)
@ If Z (infinite sets of N),
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Example (Furstenberg families)

@ If Z (infinite sets of N),  Z-transitivity=Transitivity;
@ If T (thick sets of N),
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A way to define your own transitivities!

Example (Furstenberg families)

@ If Z (infinite sets of N),  Z-transitivity=Transitivity;
@ If T (thick sets of N),  T-transitivity=Weakly mixing;
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A way to define your own transitivities!

Example (Furstenberg families)

@ If Z (infinite sets of N),  Z-transitivity=Transitivity;
@ If T (thick sets of N),  T-transitivity=Weakly mixing;
© If Z* (cofinite sets of N),
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Linear Dynamics in F(M)

A way to define your own transitivities!

Example (Furstenberg families)

@ If Z (infinite sets of N),  Z-transitivity=Transitivity;
@ If T (thick sets of N),  T-transitivity=Weakly mixing;
© If Z* (cofinite sets of N),  Z*-transitivity=Mixing.
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Linear Dynamics in F(M)

A way to define your own transitivities!

Example (Furstenberg families)

@ If Z (infinite sets of N),  Z-transitivity=Transitivity;
@ If T (thick sets of N),  T-transitivity=Weakly mixing;
© If Z* (cofinite sets of N),  Z*-transitivity=Mixing.
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We can even work with several maps at once!

We may even work with more than one map!
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Linear Dynamics in F(M)

We can even work with several maps at once!

We may even work with more than one map!

If we are considering several maps fi, ..., fy on M, and open sets
Ui,...Uy C M,
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Linear Dynamics in F(M)

We can even work with several maps at once!

We may even work with more than one map!
Notation

If we are considering several maps fi, ..., fy on M, and open sets
Ui, ....,Un C M, (please) allow us to denote

f:=f1><f2><...><f]v
U:=U; x..xUpy
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B ——
Linear Dynamics in F(M)

We can even work with several maps at once!

Definition
f1, ..., fn are disjoint transitive if for every Uy, Uy, ..., Uy C M open,

N
d-Ny(Uo,U) :={n e N:UpN (] f;"(Us) # 0} # 0

=1
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We can even work with several maps at once!

Definition
f1, ..., fn are disjoint transitive if for every Uy, Uy, ..., Uy C M open,

N
d-Ny(Uo,U) :={n e N:UpN (] f;"(Us) # 0} # 0

=1

"
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Linear Dynamics in F(M)

We can even work with several maps at once!

Definition
f1, ..., fn are disjoint transitive if for every Uy, Uy, ..., Uy C M open,

N
d-Ny(Uo,U) :={n e N:UpN (] f;"(Us) # 0} # 0

=1

Un
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Linear Dynamics in F(M)

Proposition
Let M (no isolated points) and fi, ..., fv. Then, d-N¢(Uy,U) # 0 if and
only if d-N3(Up, U) is infinite.

Idea:
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Proposition
Let M (no isolated points) and fi, ..., fv. Then, d-N¢(Uy,U) # 0 if and
only if d-N3(Up, U) is infinite.

Idea: You can always procrastinate
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Linear Dynamics in F(M)

Proposition
Let M (no isolated points) and fi, ..., fv. Then, d-N¢(Uy,U) # 0 if and
only if d-N3(Up, U) is infinite.

Idea: You can always procrastinate
"

Uy N
éU
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Proposition
Let M (no isolated points) and fi, ..., fv. Then, d-N¢(Uy,U) # 0 if and
only if d-N3(Up, U) is infinite.

Idea: You can always procrastinate
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Proposition

Let M (no isolated points) and fi, ..., fv. Then, d-N¢(Uy,U) # 0 if and
only if d-N3(Up, U) is infinite.

Idea: You can always procrastinate

/
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Proposition
Let M (no isolated points) and fi, ..., fv. Then, d-N¢(Uy,U) # 0 if and
only if d-N3(Up, U) is infinite.

Idea: You can always procrastinate
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Linear Dynamics in F(M)

Proposition
Let M (no isolated points) and fi, ..., fv. Then, d-N¢(Uy,U) # 0 if and
only if d-N3(Up, U) is infinite.

Idea: You can always procrastinate
"

Uy N
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Linear Dynamics in F(M)

Proposition
Let M (no isolated points) and fi, ..., fv. Then, d-N¢(Uy,U) # 0 if and
only if d-N3(Up, U) is infinite.

Idea: You can always procrastinate
fl—("‘*'m)

A
U
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Linear Dynamics in F(M)

Definition

Let f1,..., f;v maps defined in M, A C P(N) be a Furstenberg family.
We say that f1, ..., fy are disjoint .A-transitive if for every non-empty
open subsets Uy, U, ..., Uy C M

d-Ny(Up,U) € A.
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B ——
Linear Dynamics in F(M)

Inheritance of strong properties

Theorem (Ch. C. and A. Peris, 2024+)

Let f1,..., fn € Lipy(M, M) disjoint .A-transitive maps in M, with A
being a filter. Then its corresponding operators Ty, , ..., Ty, € L(F(M))
are disjoint A-transitive.
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Inheritance of strong properties

Idea:
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Inheritance of strong properties

Idea:

Christian Cobollo (UPV) Linear Chaos in F (M) 11th July 2024



B ——
Linear Dynamics in F(M)

Inheritance of strong properties

Idea:

i
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Linear Dynamics in F(M)

Inheritance of strong properties

Idea:
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Inheritance of strong properties

Idea:

1

i=
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Linear Dynamics in F(M)

Inheritance of strong properties

Idea:

k k
Y ad(U;) cU > BV v
i=1 i=1
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Inheritance of strong properties

Idea:

k k k k
D @id(U) + Y Bid(Wy) C U D awd(Wo)+ Y B6(Vi) CV
=1 =1

i=1 i=1
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Linear Dynamics in F(M)

Inheritance of strong properties

Idea:

k k

k k
D aid(U) + Y Bid(Wy) C U D awd(Wo)+ Y BV CV
i=1 i=1

i=1 i=1

Christian Cobollo (UPV) Linear Chaos in F (M)



Linear Dynamics in F(M)

Inheritance of strong properties
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U /\ WO

k k

k k
D aid(U) + Y Bid(Wy) C U D awd(Wo)+ Y BV CV
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Linear Dynamics in F(M)

Inheritance of strong properties

Idea:
f
U; ST TAwW,
f
WO /\ sz
k k k k
D @dU) + D Bis(Wo) C U D awd(Wo)+ Y BV CV
=1 i=1 i=1 i=1
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Linear Dynamics in F(M)

Inheritance of strong properties

Idea:
f

Ui /\ WO
f

W, /\ Vv

All at the same time!

k k

k k
D aid(U) + Y Bid(Wy) C U D awd(Wo)+ Y BV CV
i=1 i=1

i=1 i=1
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Linear Dynamics in F(M)

Inheritance of strong properties

Idea:
k

(N (U, Wo) 1 N (Wi, Vi)

i=1

All at the same time!

k k

k k
D aid(U) + Y Bid(Wy) C U D awd(Wo)+ Y BV CV
i=1 i=1

i=1 i=1
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Linear Dynamics in F(M)

Inheritance of strong properties

Idea:
k

(N (U, Wo) N N (W, Vi) € A

i=1

All at the same time!

k k

k k
D aid(U) + Y Bid(Wy) C U D awd(Wo)+ Y BV CV
i=1 i=1

i=1 i=1
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Linear Dynamics in F(M)

Inheritance of strong properties

Idea:
k

N, (U, V) > [ V(N (Us, Wo) AN (W, Vi) € A

i=1

All at the same time!

k k

k k
D aid(U) + Y Bid(Wy) C U D awd(Wo)+ Y BV CV
i=1 i=1

i=1 i=1
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Linear Dynamics in F(M)

Inheritance of strong properties

Idea:

k
ne [ (N U, Wo) N\ N {(Wo, Vi) € A

i=1

All at the same time!

k k

k k
D aid(U) + Y Bid(Wy) C U D awd(Wo)+ Y BV CV
i=1 i=1

i=1 i=1
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Linear Dynamics in F(M)

Inheritance of strong properties

Idea:

ne ﬂ(Nf Ui, Wo) NN (W, Vi) € A
i=1

f

All at the same time!

Zaé(U)+Eﬂl (W) C 5(Wy) +Z/31 sViycv

i=1 i=1
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B ——
Linear Dynamics in F(M)

Inheritance of strong properties

Theorem (Ch. C. and A. Peris, 2024+)

Let f1,..., fx € Lipy(M, M) disjoint A-transitive maps in M, with A
being a filter. Then its corresponding operators T, , ..., Ty, € L(F(M))
are disjoint A-transitive.
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B ——
Linear Dynamics in F(M)

Inheritance of strong properties

Theorem (Ch. C. and A. Peris, 2024+)

Let f1,..., fx € Lipy(M, M) disjoint A-transitive maps in M, with A
being a filter. Then its corresponding operators T, , ..., Ty, € L(F(M))
are disjoint A-transitive.

Corollary (Ch. C. and A. Peris, 2024+)

Let f € Lipy(M, M) A-transitive map in M, with A being a filter. Then
its corresponding operator Ty € L(F(M)) is A-transitive.
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Linear Dynamics in F(M)

Backward Shift on the Cantor set
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Linear Dynamics in F(M)

Backward Shift on the Cantor set

Let € be the middle third ternary Cantor set.
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Linear Dynamics in F(M)

Backward Shift on the Cantor set

Let € be the middle third ternary Cantor set.

0 ay Il b1 1
[ 2 @ e @ o
a, I by ag Is b
._a ............ *— .—3 ............ o —
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B ——
Linear Dynamics in F(M)

Backward Shift on the Cantor set

Let € be the middle third ternary Cantor set.

0 ay Il b1 1
[ 2 @ e @ o
a, I by ag Is b
._‘ ............ *— .—8 ............ o —
1, Iy I, I;

a; th ai b aﬁ 6p a7
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B ——
Linear Dynamics in F(M)

Backward Shift on the Cantor set

Let € be the middle third ternary Cantor set.

0 ay Il b1 1
[ @ e @ o
a, T2 by az s by
._‘ ............ *——o .—8 ............ *——o0
I, I I I,

a; th as b ag 6p a7
o oo P —e oo oo

Thus, € = [0, 1]\ (U2, I,)-
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Linear Dynamics in F(M)

Backward Shift on the Cantor set

Thus, € = [0, 1\ (U2, I,)-
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B ——
Linear Dynamics in F(M)

Backward Shift on the Cantor set

Thus, € = [0, 1\ (U2, I,)-

11 1 1 1 1 1
<3732732733’337337337"‘)7

(d(bns an))pzy =
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B ——
Linear Dynamics in F(M)

Backward Shift on the Cantor set

Thus, € = [0, 1\ (U2, I,)-

11 1 1 1 1 1
w = | —_ —_—  ,—  ,— —_—— —_—
(d(bna an))n:l - <37 32 ’ 327 33a 337 337 33 ’ )a
Every t € € has a ternary representation as a sequence of 0’'s and 2’s,
s(t) := (s1(t), s2(t), ...) such that t = Sg—ﬁf) (where s,,(t) € {0,2}).

Christian Cobollo (UPV) Linear Chaos in F (M) 11th July 2024



B ——
Linear Dynamics in F(M)

Backward Shift on the Cantor set

Thus, € = [0, 1]\ (UsZ; In,).
o 11 1 1 1 1 1
(d(bnaan))nzl - <§a ?7 ?7 373a 3737 ?7 ?7 )a
Every t € € has a ternary representation as a sequence of 0’'s and 2’s,
s(t) = (s1(t), s2(t), ...) such that ¢ = 3~ =28 (where s,,(t) € {0,2}).

Now, consider the (Lipschitz) map o: € — ¢ known as the backward
shift, defined by the expression

L Sn 1(t)
o(t) =Y ;n .
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Linear Dynamics in F(M)

Backward Shift on the Cantor set

Thus, € = [0, 1]\ (UsZ; In,).
o 11 1 1 1 1 1
(d(bnaan))nzl - <§a ?7 ?7 373a 3737 ?7 ?7 )a
Every t € € has a ternary representation as a sequence of 0’'s and 2’s,
s(t) = (s1(t), s2(t), ...) such that ¢ = 3~ =28 (where s,,(t) € {0,2}).

Now, consider the (Lipschitz) map o: € — ¢ known as the backward
shift, defined by the expression

L Sn 1(t)
o(t) =Y ;n .

(51(), 52(2), 53(1), ...) > (5(2), 83(2), ...)
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Linear Dynamics in F(M)

Backward Shift on the Cantor set

00 02 20 2
. —o ° —o
002 020 202 220
— o — o — o — o
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Linear Dynamics in F(M)

Backward Shift on the Cantor set

00 03 20 2
® —o ® —o
002 020 202 220
——o ———o —o ——o
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Linear Dynamics in F(M)

Backward Shift on the Cantor set
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Linear Dynamics in F(M)

Backward Shift on the Cantor set

Proposition (Ch. C. and A. Peris, 2024+)

The operator T, € L(F(€)) is conjugated to S, € L(¢1) such that
Se(en) = 3epn2) forn > 2, and Se(e1) = =332 1 d(by, an)en (Which,
moreover, is a fixed point).
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Linear Dynamics in F(M)

Backward Shift on the Cantor set

Proposition (Ch. C. and A. Peris, 2024+)

The operator T, € L(F(€)) is conjugated to S, € L(¢1) such that
So(en) = 3ep g forn > 2, and S;(e1) = =332, d(bn, an)en (Which,
moreover, is a fixed point). Alternatively, the action of S, on /;
sequences can be described as the product by the infinite matrix,
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Linear Dynamics in F(M)

Backward Shift on the Cantor set
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B ——
Linear Dynamics in F(M)

Backward Shift on the Cantor set

Proposition (Ch. C. and A. Peris, 2024+)

Let o : € — € be the backward shift map in the usual ternary Cantor
set. Therefore T,m1, ..., Tymy are disjoint mixing operators in F(€).
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Linear Dynamics in F(M)

“What if I'm not strong?” The anti-symmetric tent map
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Linear Dynamics in F(M)

“What if I'm not strong?” The anti-symmetric tent map

=2
1 p
0
1 1
2
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B ——
Linear Dynamics in F(M)

“What if I'm not strong?” The anti-symmetric tent map

Proposition (Ch. C. and A. Peris, 2024+)

Let f be the anti-simmetric tent map in [—1, 1]. Therefore
Tymi, ..., Tymy are disjoint mixing operators in 7 ([—1, 1]).
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B ——
Linear Dynamics in F(M)

“What if I'm not strong?” The anti-symmetric tent map

Proposition (Ch. C. and A. Peris, 2024+)

Let f be the anti-simmetric tent map in [—1, 1]. Therefore

Tymi, ..., Tymy are disjoint mixing operators in 7([—1, 1]). Although f
(and no power of f) is even transitive!
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B ——
Linear Dynamics in F(M)

Lipschitz Disjoint Hypercyclicity Criterion

Theorem (Lipschitz Disjoint Hypercyclicity Criterion) (Ch. C., A.

Peris, 2024+)
Let fl, f2, o00g fN S LIpO(M, M)
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Linear Dynamics in F(M)

Lipschitz Disjoint Hypercyclicity Criterion

Theorem (Lipschitz Disjoint Hypercyclicity Criterion) (Ch. C., A.

Peris, 2024+)
Let f1, fa, ..., fv € Lipy(M, M) and (ni) C N strictly increasing.
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Linear Dynamics in F(M)

Lipschitz Disjoint Hypercyclicity Criterion

Theorem (Lipschitz Disjoint Hypercyclicity Criterion) (Ch. C., A.

Peris, 2024+)

Let fi1, fa, ..., fv € Lipy(M, M) and (ny) C N strictly increasing. If there
exist dense subsets My, M1, ..., My C M
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Linear Dynamics in F(M)

Lipschitz Disjoint Hypercyclicity Criterion

Theorem (Lipschitz Disjoint Hypercyclicity Criterion) (Ch. C., A.

Peris, 2024+)

Let fi1, fa, ..., fv € Lipy(M, M) and (ny) C N strictly increasing. If there

exist dense subsets My, My, ..., My C M and mappings g¢; ; : M; — M
(1 <i< N,k e N) satisfying
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Linear Dynamics in F(M)
Lipschitz Disjoint Hypercyclicity Criterion

Theorem (Lipschitz Disjoint Hypercyclicity Criterion) (Ch. C., A.

Peris, 2024+)

Let fi1, fa, ..., fv € Lipy(M, M) and (ny) C N strictly increasing. If there

exist dense subsets My, My, ..., My C M and mappings g¢; ; : M; — M
(1 <i< N,k eN) satisfying

Q [ (x0) 2000 for every xg € M.

Christian Cobollo (UPV) Linear Chaos in F (M) 11th July 2024
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Linear Dynamics in F(M)

Lipschitz Disjoint Hypercyclicity Criterion

Theorem (Lipschitz Disjoint Hypercyclicity Criterion) (Ch. C., A.

Peris, 2024+)

Let fi1, fa, ..., fv € Lipy(M, M) and (ny) C N strictly increasing. If there
exist dense subsets My, My, ..., My C M and mappings g¢; ; : M; — M
(1 <i< N,k e N) satisfying

Q [ (w0) E2%, 0 for every z € M.

Q gix(z:) E2% 0 for every x; € M.
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B ——
Linear Dynamics in F(M)

Lipschitz Disjoint Hypercyclicity Criterion

Theorem (Lipschitz Disjoint Hypercyclicity Criterion) (Ch. C., A.

Peris, 2024+)

Let fi1, fa, ..., fv € Lipy(M, M) and (ny) C N strictly increasing. If there
exist dense subsets My, My, ..., My C M and mappings g¢; ; : M; — M
(1 <i< N,k e N) satisfying

Q [ (x0) 2000 for every xo € M.
Q gix(zi) 22 0 for every z; € M,.

Q (/™ og)(m:) koo, {g if;‘ y z for every z; € M;.

Christian Cobollo (UPV) Linear Chaos in F (M) 11th July 2024
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Linear Dynamics in F(M)

Lipschitz Disjoint Hypercyclicity Criterion

Theorem (Lipschitz Disjoint Hypercyclicity Criterion) (Ch. C., A.

Peris, 2024+)

Let fi1, fa, ..., fv € Lipy(M, M) and (ny) C N strictly increasing. If there
exist dense subsets My, My, ..., My C M and mappings g¢; ; : M; — M
(1 <i< N,k e N) satisfying

Q [ (x0) 2000 for every xo € M.

Q gix(zi) 22 0 for every z; € M,.
. =i

’ I ] l for every x; € M;.

0 ifj#i;

Then T}, ..., Ty, satisfy the d-Hypercyclicity Criterion (Bés, Peris,

2007).

Q (f™* o gjn)(z:) 22 {
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Linear Dynamics in F(M)
Lipschitz d-Hypercyclicity Criterion

If N =1, Lipschitz Hypercyclicity Criterion (Abbar, Coine, Petitjean,
2021).

Christian Cobollo (UPV) Linear Chaos in F (M) 11th July 2024



Just a glimpse

with Romuand Ernst and Quentin Menet (Mons, Belgium)
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Just a glimpse

with Romuand Ernst and Quentin Menet (Mons, Belgium)

M F (M)

Strong

\ 2 LHC

Weak — > Weakly Mixing
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Just a glimpse
with Romuand Ernst and Quentin Menet (Mons, Belgium)

M F (M)

Strong
Fast Blow-up/Collapse ———— > FHC
SP > OSP
pSP > pSP
Frequent Reaching Property —————> Frequent Periodic Behaviour
Reaching Property 5 Linear Chaos
\ LHC
Weak weak Blow-up/Collapse ———————>  Weakly Mixing
Christian Cobollo (UPV) Linear Chaos in F (M)
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The End

Thanks For Your Attention!
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