SEMINAIRE DE MATHEMATIQUES ET INFORMATIQUE

UNIVERSITE DJILALI LIABES - SIDI BEL ABBES - LE 18 NOVEMBRE 2023

Topological structures and analysis in quasi-metric spaces
Abdelghani OUAHAB

Laboratoire de Mathématiques (LDM). FSE - UDL - Sidi Bel Abbeés

Abstract

The objective of this presentation is to introduce the concept of b—metric space, also
known as quasi-metric spaces. Within the scope of this study, we give topological structure
inherent to this category of quasi-metric spaces. Furthermore, we explore classical theorems,
including those pioneered by Cantor, Banach, Baire, and Stone. Additionally, our investi-
gation extends to the b-metrization of the Heisenberg group and the b-ultrametrization of

Gromov boundary space.

Subject Class[2010] : 47H10, 47H40, 54H25

keywords : Quasi-metric, fixed point, Heisenberg group, optimal transport, Hyperbolic space,

Gromov-boundary.

References

[1] L. Ambrosio, N. Gigli and G. Savaré, Gradient Flows in Metric Spaces and in the Space of
Probability Measures. Lectures in Mathematics, ETH Ziirich. Basel: Birkh&user, 2005.

[2] D. Burago, Y. Burago, and S. Ivanov. A Course in Metric Geometry, volume 33 of Graduate

studies in mathematics. American Mathematical Society, Providence, RI, 2001.

[3] I. Bakhtin, The contraction mapping principle in quasimetric spaces, Func. An., Gos. Ped.

Inst. Unianowsk, 30, (1989), 26-37.

[4] Benedetti, Riccardo; Petronio, Carlo, Lectures on Hyperbolic Geometry. Universitext. Berlin

etc.: Springer-Verlag. (1992).

[5] R. Coifman and M. de Guzman, Singular in tegrals and multipliers on homogeneous spaces.

Rev. Union Mat. Argentina 35 (1970), 137-144.



(6]

7]

8]

19]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

R. Coifman and G. Weiss, Analyse Hannonique Non-commutative sur Certains Spaces ho-
mogenes, Etude de Certaines Integmles Singulieres, Lecture Notes in Math. , Vol 242, Spri
nger-Verla!;, Berlin, 1971.

D. Donggao and H., Yongsheng, Harmonic Analysis on Spaces of Homogeneous type. Lecture

Notes in Mathematics, 1966. Springer-Verlag, Berlin, 2009.

M. Fréchet, Sur quelques points du calcul fonctionnel. Rendiconti del Circolo Matematico

diPalermo 22, (1906), 1-74.

E. Ghys and P. de la Harpe, Sur les Groupes Hyperboliques d’aprés Mikhael Gromov
Birkhauser, Basel, 1990.

M. Gromov, Hyperbolic groups, Essays in group theory, MSRI Publications 8 (ed. S. M.
Gersten; Springer, Berlin, 1987) 75-265.

M. Gromov, Metric Structures for Riemannian and non-Riemannian Spaces. Progress in

Mathematics (Boston, Mass.). 152. Boston, MA: Birkhauser, 1999.

F. Hausdorff, Grundziige der Mengenlehre. Veit and Company, Leipzig (1914) (in German)
English translation: Set Theory, 3rd edn. Chelsea Publishing, AMS, Providence (2005).

R.A. Macias and C. Segovia, Lipschitz functions on spaces of homogeneous type. Adv. in

Math. 33 (1979), 257-270.

D. Mitrea, I. Mitrea, M. Mitrea and S. Monniaux, Groupoid Metrization Theory. With Appli-
cations to Analysis on Quasi-metric Spaces and Functional Analysis. Applied and Numerical

Harmonic Analysis. Birkhauser/Springer, New York, 2013.

A. Ouahab, Géneralité sur les espaces b—meétriques, Séminaire de mathématique et

d’informatique de I’Université de Sidi Bel Abbés, 2023.

B. Slimani, R. Graef and A. Ouahab, Multivalued fixed point theorem on b—metric space ,

preprint.

C. Villani, Topics in Optimal Transportation. Graduate Studies in Mathematics 58. Provi-
dence, RI: American Mathematical Society (AMS), (2003).

C. Villani. Optimal Transport: Old and New. Grundlehren der Mathematischen Wis-

senschaften [Fundamental Principles of Mathematical Sciences| 338. Springer, Berlin, (2009).



