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Given a class C of transformation (like derivations,
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is C determined by its local actions?

In other words,
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exists T, € C with ¢(u) = T,(u);
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The concept of 2-local isometry

In the last decades considerable work has been done on

General question

Given a class C of transformation (like derivations,
automorphisms or isometries),

is C determined by its local actions?

In other words,

Q if A: E — Fis amap such that, for all u, v € E, there
exists T, € C with A(u) = T, (u) and A(v) = T, (v);

does A belong to C?
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Definition (2-local isometry)

Let E, F be Banach spaces. A map A: E — F (no linearity
nor surjectivity are assumed) is called a 2-local isometry if
for every u, v € E, there exists a surjective linear isometry

Tuv: E — F such that

A(u) = Ty, (u), A(v) = Tyu(v).
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Definition (2-local isometry)

Let E, F be Banach spaces. A map A: E — F (no linearity
nor surjectivity are assumed) is called a 2-local isometry if
for every u, v € E, there exists a surjective linear isometry
Tuv: E — F such that

A(u) = Ty, (u), A(v) = Tyu(v).

Every 2-local isometry A preserves the distance between
points.

Is A linear and surjective?
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(1997) Semrl introduced —»  2-local automorphisms
2-local derivations

He proved — If H is an infinite-dimensional separable Hilbert
space, then every 2-local automorphism of the
C*-algebra B(H) of all bounded linear opera-
tors on H is an automorphism.

Similar assertion holds concerning the 2-local
derivations.
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.

He proved —> Every 2-local isometry on B(H) is a
surjective linear isometry.
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(2002) Molnar extended the notion of 2-locality to isometries

!

Definition of 2-local isometry

He proved —> Every 2-local isometry on B(H) is a
surjective linear isometry.

He raised —> To study 2-local isometries on functions
algebras.
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(2001)

Gyory showed — |f X is a first countable o-compact
Hausdorff space, then every 2-local
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(2001)

Gyory showed — |f X is a first countable o-compact
Hausdorff space, then every 2-local
isometry of Co(X,C) is a surjective
linear isometry.

(2009)

Al-Halees and Fleming extended Gyory’s result for 2-local

isometries between spaces of continuous vector-valued

functions.
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(2007)

Hatori, Miura, Oka and Takagi study 2-local isometries and
2-local automorphisms on uniform algebras (and, in
particular, for certain algebras of holomorphic functions).

O. Hatori T. Miura

(2020)
Hosseini described 2-local isometries on spaces of
functions of bounded variation.
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Lipschitz and pointed Lipschitz spaces

Lipschitz map

Let (X, dx) and (Y, dy) be metric spaces. Amapf: X — Yis
said to be Lipschitz if there exists a constant C > 0 such that

dv(f(x). f(p)) < Cdx(x,p) ~ (x,p € X).
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Lipschitz and pointed Lipschitz spaces

Lipschitz map

Let (X, dx) and (Y, dy) be metric spaces. Amapf: X — Yis
said to be Lipschitz if there exists a constant C > 0 such that

dy(f(x),f(p)) < Cdx(x,p)  (x,p € X).
In such case, the number

dv (f(x). f(p))

X, pe X, X #
dx(x.p) P p}

L(f) = sup{

is called the Lipschitz constant of f.
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The Lipschitz space Lip(X)

Let X be a metric space. Lip(X) stands for the set of all
bounded Lipschitz functions f: X — K (where K denotes the
field of real or complex numbers), equipped with either the
maximum norm max {||f||«, L (f)} or the sum norm ||f||., + L(f).
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The Lipschitz space Lip(X)

Let X be a metric space. Lip(X) stands for the set of all
bounded Lipschitz functions f: X — K (where K denotes the
field of real or complex numbers), equipped with either the
maximum norm max {||f||«, L (f)} or the sum norm ||f||., + L(f).

@ Lip(X) is a Banach space.
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A pointed metric space is a metric space X with a
distinguished element ex € X called base point.

The pointed Lipschitz space Lip,(X)

Let X be a pointed metric space with base point ex. The
pointed Lipschitz space Lip,(X) is the Banach space of all
Lipschitz functions f : X — K for which f(ex) = 0, endowed
with the Lipschitz norm L(f).

Moises Villegas-Vallecillos University of Cadiz (Spain) 13/51



The concept of 2-local isometry

Lipschitz and pointed Lipschitz spaces

Surjective linear isometries on Lipg spaces

Representation of the 2-local isometries between Lip, spaces
Main theorem

The isometry group of Lip(X) is said to be canonical if every
surjective linear isometry T: Lip(X) — Lip(X) can be
expressed as a weighted composition operator of the form

T(f)=2a-(fog) (f € Lip(X)),
where A is an unimodular constant and ¢ is a surjective
isometry of X.

(2011)

Jiménez, Villegas — If X is bounded and separable
and the isometry group of Lip(X)
is canonical, then every 2-local
isometry of Lip(X) is a surjective
linear isometry.
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(2018)
Jiménez, Li, Peralta, Wang and Wang studied 2-local

isometries between spaces of vector-valued Lipschitz
functions.

4
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(2018)
Jiménez, Li, Peralta, Wang and Wang studied 2-local
isometries between spaces of vector-valued Lipschitz
functions.

(2019)

Li, Peralta, Wang and Wang established some spherical
variant of the Gleason—Kahane—Zelazko and
Kowalski—Stodkowski theorems that were used to describe
2-weak-local isometries on Lipschitz algebras and uniform
algebras.
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Recently, Oi has been extended the spherical variant of the
Kowalski—Stodkowski theorem and she has applied it to
prove that 2-local maps in the set of all surjective isometries
on several function spaces are surjective isometries.
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Surjective linear isometries on Lip, spaces

Our problem
Is every 2-local isometry between Lip, spaces linear and
surjective?

We first obtain a representation of the 2-local isometries
between Lip, spaces by following:
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Surjective linear isometries on Lip, spaces

Our problem

Is every 2-local isometry between Lip, spaces linear and
surjective?

We first obtain a representation of the 2-local isometries
between Lip, spaces by following:

@ The strategy of Gy6ry on Co(X).

@ The technique employed by Gy6ry and Molnar, and
Cabello Sanchez to describe the form of
diameter-preserving linear bijections of C(X).
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Gyory used —» The Banach-Stone theorem:

If X is a locally compact Hausdorff space and

T: Co(X) — Co(X) is a surjective linear isometry, then there
exist a homeomorfism ¢: X — X and a continuous function
7: X = Kwith [7(x)| = 1 for all x € X such that

T(f)=1-(fogp) (f € Co(X)).
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Gyory used — The Banach-Stone theorem:

If X is a locally compact Hausdorff space and

T: Co(X) — Co(X) is a surjective linear isometry, then there
exist a homeomorfism ¢: X — X and a continuous function
7: X = Kwith [7(x)| = 1 for all x € X such that

T(f)=1-(fogp) (f € Co(X)).

(1981)
Mayer-Wolf characterized the surjective linear isometries
from Lip, (X, dy) onto Lip,(Y, dy) for a €]0, 1].
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(1999) and (2018)

Weaver extended Mayer-Wolf’s result in his books
(Theorem 3.56 (2018), Theorem 2.7.3 (1999) and Theorem

3.39 (2018)).

Lipschitz
Algebras

Nik Weaver

=

anlp

e

World Sclentific

Moises Villegas-Vallecillos

Lipschitz
Algebras

Second Edition

Nik Weaver
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Weaver uses:
Concave and uniformly concave metric space
A metric space X is said to be
@ concave if
d(x,y) <d(x,2z) + d(z,y)

for any triple of distinct points x, y, z € X;
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Weaver uses:
Concave and uniformly concave metric space
A metric space X is said to be
@ concave if
d(x,y) <d(x,2z) + d(z,y)
for any triple of distinct points x, y, z € X;

@ uniformly concave if for every distinct points x, y € X and
every € > 0, there exists 6 > 0 such that

d(x,y) <d(x,z)+d(z,y) -6

for all z € X such that min{d(x, z),d(y, z)} > e.
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Easy example of uniformly concave metric space
The unit circumference X = Sz ) is uniformly concave.
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Easy example of uniformly concave metric space

The unit circumference X = Sz ) is uniformly concave.

Indeed, given x,y € X and 0 < € < 2, we can take
§=(1-1-22/4) d(x.y).

z

/ d(x,2)d(z,y)
2

x)/
[ v

——
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Easy example of unifo

The unit circumference X = Sz ) is uniformly concave.

rmly concave metric space

Indeed, given x,y € X and 0 < € < 2, we can take

0= (1 - M) d(x, y).

z

/

x)/

d(x,z)d(z,y)
2

f
\

Then d(x,y) <d(x,z)+ d(z,y) — 6 forall z € X such that
)} > e

min{d(x, z),d(y, z

<
‘\y

—
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@ Any closed subset of R" with the inherited Euclidean
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@ Any compact subset of a strictly convex Banach space
in which no three points are colinear.

@ The unit sphere of any uniformly convex Banach space.
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The concept of 2-local isometry

Lipschitz and pointed Lipschitz spaces
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Representation of the 2-local isometries between Lip, spaces
Main theorem

Weaver (2018) offers:

Examples of uniformly concave metric spaces

@ Any closed subset of R" with the inherited Euclidean
norm in which no three points are colinear.

@ Any compact subset of a strictly convex Banach space
in which no three points are colinear.

@ The unit sphere of any uniformly convex Banach space.

©Q Any metric space (X, w o d), where w: (0, ) — (0, )
is a strictly concave distortion function. In particular, any
Holder metric space (X, d*) with « €]0, 1].
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Given two metric spaces (X, dx) and (Y, dy) and a number
a>0,amap¢: Y — Xis an a-dilation if

dx(e(y1). #(y2)) = a- dy(ys,ye) forall yy,y2 € Y.

Theorem (Weaver)

Let X and Y be uniformly concave complete pointed metric
spaces. A linear operator T : Lip,(X) — Lip,y(Y) is a
surjective isometry if and only if there exists a number A € Sg.
and a surjective a-dilation ¢: Y — X such that

T(f)(y) = aa™" (f(4(y)) - f(¢(ev)))
for all f € Lipy(X) andy € Y.
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0 Representation of the 2-local isometries between Lip,
spaces
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Representation of the 2-local isometries
between Lip, spaces

Another important tool: peaking functions of Lip,(X)
Let X be a concave pointed metric space and x, pe X with x #p.
Consider the functions gx p), hix,p): X — R defined by
__d(x.p)d(z.p)
992 = Gz x) + d(z.p)
forall z € X.

hixp)(Z) = 9(xp)(2) — I(x.p)(Ex)
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Representation of the 2-local isometries
between Lip, spaces

Another important tool: peaking functions of Lip,(X)

Let X be a concave pointed metric space and x, pe X with x #p.
Consider the functions gx p), hix,p): X — R defined by

d(x,p) d(z,p)
d(z,x) +d(z,p)’
for all z € X. Then h(, ) belongs to Lip,(X), and satisfies that

hp) (%) = hp)(P) _ |hx)(2) = hixp) (W)]
d(x,p) ’ d(z,w)
for all z, w € X with z # w and {z, w} # {x, p}.

Ixp)(2) = hxp)(2) = 9(xp)(2) — Iixp)(€X)

<1
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Lemma (more peaking functions)

Let X be a concave pointed metric space, x,p € X with x # p
and 0 < ¢ < d(x, p). Consider the functions gy, g2,93: X = R

defined by

a:(2) :% max {0, d(x, p) — d(z, )}

max {0, d(x, p) — d(z.p)},

( P)
{ —— max {0,6 — d(z, p)}}
{2

4d (x, p
)—6

% max fo.d(x,p) - g - d(z,x)}} |

v
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Lemma (more peaking functions (cont.))
Then
@ Foreach k € {1, 2,3}, the function gy is Lipschitz with
o) -ap) _, o2 -gw)|
d(x,p) ' d(z,w)
for all z, w € X with z # w and {z, w} # {x, p}.
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Lemma (more peaking functions (cont.))

Then
@ Foreach k € {1, 2,3}, the function gy is Lipschitz with
o) -ap) _, o2 -gw)|
d(x, p) ’ d(z, w)

for all z, w € X with z # w and {z, w} # {x, p}.
Q 9:(2) =0ifd(z,x) > d(x,p) — 6/4 and d(z,p) > 6,
Q g:(2) 2 0ifd(z,p) =6,
Q gs(2) = -6/2forall z € X,
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Theorem (representation of 2-local isometries)

Let X and Y be uniformly concave complete pointed metric
spaces and let A: Lip,(X) — Lipy(Y) be a 2-local isometry.
Then there exist a subspace Y, of Y which is isometricto Y,
a number A € Sk and a surjective a-dilation ¢: Yo — X such
that

A(f)(y1) = A()(y2) = 4@ (f(¢(y1)) - H(¢(2)))
for all y1, y» € Yy and f € Lipy(X).
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Some steps of the proof
Step 1. We fix

X ={(x1,%) € XX X: X1 # X2},
Sy ={1}, Sf= {e”: te [O,Jr[},
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Some steps of the proof
Step 1. We fix

X ={(x1,%) € XX X: X1 # X2},
Sy ={1), Si={e":te[0.x]},

and, for each (x;, x») € X and f € Lipy(X), we consider the
set Bx, x,).¢ formed by the pairs ((y1, y2), 1) € Y X Sk such

that
A(F)(y1) = A(F)(y2) _ /lf(X1) — f(x2)
dY(y1’y2) dX(X17X2)
and the set By, x,) = ﬂ By x0). -
feLipg(X)
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Step 1. We fix

X ={(x1,%) € XX X: X1 # X2},
Sy ={1), Si={e":te[0.x]},

and, for each (x;, x») € X and f € Lipy(X), we consider the
set Bx, x,).¢ formed by the pairs ((y1, y2), 1) € Y X Sk such

that
A(F)(y1) = A(F)(y2) _ /lf(X1) — f(x2)
dY(y1’ y2) dX(X17 X2)
and the set By, x,) = ﬂ By x0). -
feLipg(X)

Then B(X1 X)) = B(X1,X2),h(
family of nonempty subsets of Y x Sg.
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Some steps of the proof

Step 2. For every (x1,X2) € X, there exist (y1,Y2) € Y and
A € S such that

Bixix) = {15 ¥2), )5 ((Vas 1), =)} -
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Some steps of the proof
Step 2. For every (x;, X2) € X, there exist (y1, y2) € Y and
A € S such that

Bixix) = (1, ¥2), ), (V2. 1), =)}

Step 3. We define the map I': X - Yinthe following way:

for every (x1, x2) € X, T(x4, X2) is the unique element of Y for
which there exists A € S with (T (X1, X2), 1) € B, x)-

We have
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Some steps of the proof
Step 2. For every (x;, X2) € X, there exist (y1, y2) € Y and
A € S such that

Bixix) = (1, ¥2), ), (V2. 1), =)}

Step 3. We define the map I': X - Yinthe following way:

for every (x1, x2) € X, T(x4, X2) is the unique element of Y for
which there exists A € S with (T (X1, X2), 1) € B, x)-

We have
@ If (y1,y2) = (X1, X2), then (y2, y1) = (X2, X1).
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Step 2. For every (x;, X2) € X, there exist (y1, y2) € Y and
A € S such that

Bixix) = (1, ¥2), ), (V2. 1), =)}

Step 3. We define the map I': X - Yinthe following way:

for every (x1, x2) € X, T(x4, X2) is the unique element of Y for
which there exists A € S with (T (X1, X2), 1) € B, x)-

We have

@ If (y1,y2) = (X1, X2), then (y2, y1) = (X2, X1).
@ [ is injective.
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Some steps of the proof
Step 4. We define:
Yo = {y eY:(y.ye) € F(X) for some y, € Y},
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Some steps of the proof
Step 4. We define:

Yo = {y eY:(y,)o)€ F(X) for some y» € Y},
and for each y € Y,

X) = {x1 € X: Ax2eX\{x1}, y2€ Y\{y} with [(x1,X2) = (¥, y2)}
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Some steps of the proof
Step 4. We define:
Yo = {y eY:(y,)o)€ F(X) for some y» € Y},
and for each y € Y,
Xy1 = {x1 € X: Axae X\{x1}, y2€ Y\{y} with ['(x1,x2) = (y, y2)},

Xy2 = {x2 € X: Ax1eX\{X2}, yo€ Y\{y} with ['(x1,%2) = (¥, y2)}-
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Representation of the 2-local isometries between Lip, spaces
Main theorem

Some steps of the proof
Step 4. We define:
Yo = {y eY:(y,)o)€ F(X) for some y» € Y},
and for each y € Y,
Xy1 = {x1 € X: Axae X\{x1}, y2€ Y\{y} with ['(x1,x2) = (y, y2)},
X7 = {xe € X: Ax eX\{xe), y2€ Y\y} with T (%1, %2) = (. y2)}

Then, for every y € Yy, either Xy1 is a singleton or Xy2 is a
singleton.
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Some steps of the proof

Step 5. Let ¢: Yy — X be the map defined, for each y € Y,
xy if X; = {x1},

X, if XZ = {xz} and X is not a singleton.
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Representation of the 2-local isometries between Lip, spaces
Main theorem

Some steps of the proof

Step 5. Let ¢: Yy — X be the map defined, for each y € Y,
by
xy if X; = {x1},

o(y) =

X, if XZ = {xz} and X is not a singleton.

Then ¢ is bijective and, for all (y1.y2) € ' (X), either
C(d(y1), p(y2)) = (v1,¥2) or T (¢(y1), (y2)) = (Yo, y1)-
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Some steps of the proof
Step 6.

There exist numbers a > 0 and 4 € Sg such that ¢: Yo —» X
is an a-dilation and

A(f)(y1) — A(F)(y2) = 2@~ (f(¢(y1)) — f(#(y2)))
for all y1,¥» € Yo and f € Lip,(X).

Step 7. Yy is isometricto Y.

Moises Villegas-Vallecillos University of Cadiz (Spain) 36/51



The concept of 2-local isometry

Lipschitz and pointed Lipschitz spaces

Surjective linear isometries on Lipg spaces

Representation of the 2-local isometries between Lip, spaces
Main theorem

The previous theorem can be reformulated as follows.

Corollary

Let X and Y be uniformly concave complete pointed metric
spaces and let A : Lipy(X) — Lip,(Y) be a 2-local isometry.
Then there exist a subspace Y, of Y which is isometricto Y,
a surjective a-dilation ¢: Yo — X, a number A € Sg and a
homogeneous Lipschitz function y: Lip,(X) — K such that

A(f)(y) = aa ' f(#(y)) + u(f)

forally € Yo and f € Lip,(X).

u can be defined by
u(f) = A(f)(¢7'(ex))  (f € Lipy(X)).
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For a suitable choice of basepoint in Yo, ey, := ¢~'(ex), we
can see that the 2-local isometry A induces a surjective
linear isometry.

Corollary

Let X and Y be uniformly concave complete pointed metric
spaces and let A: Lip,(X) — Lipy(Y) be a 2-local isometry.
Then there exist an uniformly concave complete pointed
metric space Yy such that if R: Lipy(Y) — Lip,(Yo) is the
restriction map given by R(f) = fly, for all f € Lip,(Y), then
R o A: Lipy(X) — Lipy(Yo) is a surjective linear isometry.
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Main theorem

Lemma
Let X be a concave metric space and let xy, X2, X3 € X be three
distinct points such that d(xi, x2) = d(xy, X3). Given
6 €]0, d(x1, x2)[, assume that the set
C={zeX:d(z,x1) = d(x1,X%2), d(z,x2) =38, d(z,x3) > 36}

contains a countable subset {r,: ne N} of pairwise distinct points.
Then there exist two Lipschitz functions f, g: X — R satisfying:
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Lemma
Let X be a concave metric space and let xy, X2, X3 € X be three
distinct points such that d(xi, x2) = d(xy, X3). Given
6 €]0, d(x1, x2)[, assume that the set

C={zeX:d(z,x1) 2 d(x1,X2), d(z,x2) > 36, d(z,x3) > 36}
contains a countable subset {r,: ne N} of pairwise distinct points.
Then there exist two Lipschitz functions f, g: X — R satisfying:

) (f(x1) = f(x2))/d(x1,x2) = 1 = (9(x1) — g(x3))/d(x1, X3),
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distinct points such that d(xi, x2) = d(xy, X3). Given
6 €]0, d(x1, x2)[, assume that the set
C={zeX:d(z,x1) = d(x1,X%2), d(z,x2) =38, d(z,x3) > 36}
contains a countable subset {r,: ne N} of pairwise distinct points.
Then there exist two Lipschitz functions f, g: X — R satisfying:
) (f(x1) = f(x2))/d(x1, x2) = 1 = (9(x1) — 9(x3))/d(x1, X3),
i) |f(z) - f(w)| /d(z,w) < 1 ((z, w) € X \ {(x1, x2), (x2,x1)}),
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Let X be a concave metric space and let xy, X2, X3 € X be three
distinct points such that d(xi, x2) = d(xy, X3). Given

6 €]0, d(x1, x2)[, assume that the set
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contains a countable subset {r,: ne N} of pairwise distinct points.
Then there exist two Lipschitz functions f, g: X — R satisfying:

) (f(x1) — f(x2))/d(x1,x2) = 1 = (9(x1) — 9(X3))/d(x1, X3),
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Lemma

Let X be a concave metric space and let xy, X2, X3 € X be three
distinct points such that d(xi, x2) = d(xy, X3). Given

6 €]0, d(x1, x2)[, assume that the set

C={zeX:d(z,x1) = d(x1,X%2), d(z,x2) =38, d(z,x3) > 36}

contains a countable subset {r,: ne N} of pairwise distinct points.
Then there exist two Lipschitz functions f, g: X — R satisfying:

) (f(x1) = f(x2))/d(x1,x2) = 1 = (9(x1) — g(x3))/d(x1, X3),

) |f (z) - f W)|/d(z, w) < 1 ((z, w) € X \ {(x1,x2),(x2,x1)}),
i) |g |/d(z, w) < 1 ((z, w) € X\ {(x1, %), (x3,x1)}),
iv) {x e C: ( (x),9(x)) = (f(r), g(rm))} = {rn} for each n e N.

A
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Lemma

Let X and Y be uniformly concave complete pointed metric
spaces and let A: Lipy(X) — Lip,(Y) be a 2-local isometry. Let
Yo C Y be as in representation theorem and assume |Yy| > 3.
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Lemma

Let X and Y be uniformly concave complete pointed metric
spaces and let A: Lipy(X) — Lip,(Y) be a 2-local isometry. Let
Yo C Y be as in representation theorem and assume |Yy| > 3.

IfYo#Y,yeY\Yyand y; € Yy, then there exists a sequence
{z,} of points in Y, such that

dy(zn, y1) = dv(y. y1) (neN),

dy(zn,zm) 2 dy(y,Ye) >0  (n,meN, n#m).
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Main theorem

Let X and Y be uniformly concave complete pointed metric
spaces and let A: Lipy(X) — Lip,(Y) be a 2-local isometry.
Assume that X is also separable.

Then Yy = Y and A is a surjective linear isometry from
Lipy(X) onto Lipy(Y).

Moises Villegas-Vallecillos University of Cadiz (Spain) 42/51



The concept of 2-local isometry

Lipschitz and pointed Lipschitz spaces

Surjective linear isometries on Lipg spaces

Representation of the 2-local isometries between Lipy spaces
Main theorem

References |

¥ H. Al-Halees and R. J. Fleming, On 2-local isometries on
continuous vector-valued function spaces,
J. Math. Anal. Appl. 354 (2009), 70-77.

¥ F. Cabello Sanchez, Diameter preserving linear maps
and isometries,
Arch. Math. (Basel) 73 (1999), 373-379.

¥ A. M. Gleason, A characterization of maximal ideals,
J. Analyse Math. 19, 171-172, (1967).

® M. Gydry, 2-local isometries of Cy(X),
Acta Sci. Math. (Szeged) 67 (2001), 735—746.

Moises Villegas-Vallecillos University of Cadiz (Spain) 43/51



The concept of 2-local isometry

Lipschitz and pointed Lipschitz spaces

Surjective linear isometries on Lipg spaces

Representation of the 2-local isometries between Lip, spaces
Main theorem

References Il

¥ M. Gybéry and L. Molnar, Diameter preserving linear
bijections of C(X),
Arch. Math. (Basel) 71 (1998), 301-310.

¥ O. Hatori, T. Miura, H. Oka and H. Takagi, 2-local
isometries and 2-local automorphisms on uniform
algebras,
Int. Math. Forum 50 (2007), 2491-2502.

Moises Villegas-Vallecillos University of Cadiz (Spain) 44/51



The concept of 2-local isometry

Lipschitz and pointed Lipschitz spaces

Surjective linear isometries on Lipg spaces

Representation of the 2-local isometries between Lipy spaces
Main theorem

References lli

¥ O. Hatori and S. Oi, 2-local isometries on function
spaces,
Recent trends in operator theory and applications,
89-106, Contemp. Math., 737, Amer. Math. Soc.,
Providence, R, 2019.

¥ M. Hosseini, Generalized 2-local isometries of spaces of
continuously differentiable functions,
Quaest. Math. 40 (2017), no. 8, 1003—1014.

Moises Villegas-Vallecillos University of Cadiz (Spain) 45/51



The concept of 2-local isometry

Lipschitz and pointed Lipschitz spaces

Surjective linear isometries on Lipg spaces

Representation of the 2-local isometries between Lip, spaces
Main theorem

References IV

¥ A. Jiménez-Vargas, L. Li, A. M. Peralta, L. Wang and
Y.-S. Wang, 2-local standard isometries on vector-valued
Lipschitz function spaces,
J. Math. Anal. Appl. 461 (2018), no. 2, 1287—-1298.

¥ A. Jiménez-Vargas and M. Villegas-Vallecillos, 2-local
isometries on spaces of Lipschitz functions,
Canad. Math. Bull. 54 (2011), 680-692.

¥ A. Jiménez-Vargas and M. Villegas-Vallecillos,
2-iso-reflexivity of pointed Lipschitz spaces,
J. Math. Anal. Appl. 491 (2020), no. 2, 124359.

Moises Villegas-Vallecillos University of Cadiz (Spain) 46/51



The concept of 2-local isometry

Lipschitz and pointed Lipschitz spaces

Surjective linear isometries on Lipg spaces

Representation of the 2-local isometries between Lip, spaces
Main theorem

References V

¥ J. P Kahane and W. Zelazko, A characterization of
maximal ideals in commutative Banach algebras,
Studia Math. 29, 339-343 (1968).

¥ S. Kowalski and Z. Stodkowski, A characterization of
multiplicative linear functionals in Banach algebras,
Studia Math., 67 (1980), pp. 215-223.

® L. Li, A. M. Peralta, L. Wang and Y.-S. Wang,
Weak-2-local isometries on uniform algebras and
Lipschitz algebras,
Publ. Mat., 63, 1 (2019), 241-264.

Moises Villegas-Vallecillos University of Cadiz (Spain) 47/51



The concept of 2-local isometry

Lipschitz and pointed Lipschitz spaces

Surjective linear isometries on Lipg spaces

Representation of the 2-local isometries between Lipy spaces
Main theorem

References VI

¥ E. Mayer-Wolf, Isometries between Banach spaces of
Lipschitz functions,
Israel J. Math. 38 (1981), 58—74.

¥ L. Molnar, 2-local isometries of some operator algebras,
Proc. Edinburgh Math. 45 (2002), 349-352.

¥ L. Molnar, Some characterizations of the automorphisms
of B(H) and C(X),
Proc. Amer. Math. Soc. 130, (2002), 111-120.

Moises Villegas-Vallecillos University of Cadiz (Spain) 48/51



The concept of 2-local isometry

Lipschitz and pointed Lipschitz spaces

Surjective linear isometries on Lipg spaces

Representation of the 2-local isometries between Lipy spaces
Main theorem

References VI

¥ S. Oi, A generalization of the Kowalski—Stodkowski
theorem and its applications to 2-local maps on function
spaces,
preprint 2019. arXiv:1903.11424v3

® P. Semrl, Local automorphisms and derivations on B(H),
Proc. Amer. Math. Soc. 125 (1997), 2677—2680.

¥ N. Weaver, Lipschitz Algebras,
World Scientific Publishing Co., Inc., River Edge, NJ,
1999.

Moises Villegas-Vallecillos University of Cadiz (Spain) 49/51



The concept of 2-local isometry

Lipschitz and pointed Lipschitz spaces

Surjective linear isometries on Lipg spaces

Representation of the 2-local isometries between Lipy spaces
Main theorem

References VIlI

¥ N. Weaver, Lipschitz algebras. Second edition.
World Scientific Publishing Co. Pte. Ltd., Hackensack,
NJ, 2018.

Moises Villegas-Vallecillos University of Cadiz (Spain) 50/51



The concept of 2-local isometry

Lipschitz and pointed Lipschitz spaces

Surjective linear isometries on Lip, spaces

Representation of the 2-local isometries between Lip, spaces
Main theorem

THANK YOU VERY MUCH! |

Moises Villegas-Vallecillos University of Cadiz (Spain) 51/51



	The concept of 2-local isometry
	Lipschitz and pointed Lipschitz spaces
	Surjective linear isometries on Lip0 spaces
	Representation of the 2-local isometries between Lip0 spaces
	Main theorem

