J. Math. Anal. Appl. 491 (2020) 124346

Contents lists available at ScienceDirect

Journal of Mathematical Analysis and Applications

www.elsevier.com/locate/jmaa

Two-Lipschitz operator ideals )

Check for
updates

Khaled Hamidi®, Elhadj Dahia®"*, Dahmane Achour®, Abdelhamid Tallab®

# Laboratoire d’Analyse Fonctionnelle et Géométrie des Espaces, University of M’sila, 28000 M ’sila,
Algeria
Y Ecole Normale Supérieure de Bousaada, 28001 Bousaada, Algeria

ARTICLE INFO ABSTRACT
Article history: We introduce and investigate the concept of two-Lipschitz operator ideal between
Received 22 April 2020 pointed metric spaces and Banach spaces. We show the basics of this new theory

Available online 7 July 2020

' and we give a procedure to create a two-Lipschitz operator ideal from a linear
Submitted by R.M. Aron

operator ideal. We apply our result to the ideals of strongly p-summing and compact
linear operator to obtain their corresponding two-Lipschitz operator ideal. Also, we

I_Iﬁ?slcu}?irt{is;)perator ideal establish a natural relation between two-Lipschitz and bilinear maps and show that
Non-linear compact mapping the two-Lipschitz factorable p-dominated operators are those which are associated
Two-Lipschitz mapping to the well-known p-semi-integral bilinear operators.
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0. Introduction

The theory of operator ideals has proved to be a strong tool for the investigation and classification of
linear operators between Banach spaces. Nowadays, it has become the starting point to understand and
solve new problems related to non-linear operators. The linear theory has spread to Lipschitz operators,
leading to the notions of Lipschitz operator ideals. A first outline of such a Lipschitz theory was given by
Farmer and Johnson in 2009 (see [18]). In 2016 an axiomatic theory of Lipschitz operator ideals for Banach
spaces-valued Lipschitz mappings was given by Achour et al. in [3] (see also [35]) and in [7] for Lipschitz
operator ideals between pointed metric spaces. These new Lipschitz operator ideals could also be considered
to be a point for the study of some specific properties of non-linear operators, that can be considered as a
new area in non-linear functional analysis.

An ideal of Lipschitz mappings 7y, is a subclass of the class of all Lipschitz mappings between pointed
metric spaces and Banach spaces such that for a metric space X and Banach space E, the component

ILip(X, E) = LZpo(X, E) ﬂILZ-p,
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