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LIPSCHITZ CONSTANTS OF SET-VALUED MAPPINGS
OBTAINED BY INTERSECTING CONVEX SETS WITH BALLS

Toan Serb

Abstract. We analyse the Lipschitz continuity of set-valued mappings defined
on a Banach space X, obtained by intersecting convex sets with convenient
balls depending on a parameter > 1. One obtains asymptotic estimates (with
respect to «y) for Lipschitz constants when X is uniformly convex or uniformly
smooth. General inequalities are expressed in terms of two moduli of Banach
spaces. A characterization of Hilbert spaces involving Lipschitz constants for
set-valued mappings is also given.

REFERENCES

[1] AmIr, D., Characterizations of Inner Product Spaces, Birkhduser, Basel-Boston-
Stuttgart, 1986.

[2] ARTSTEIN, Z., Extensions of Lipschitz selections and an application to differential in-
clusions, Nonlinear Anal. 16 (1991), 701-704.

[3] AuBIN, J.B. AND FRANKOWSKA H., Set-Valued Analysis, Birkhduser, Boston, 1990.

[4] BEER, G., Topologies on Closed and Closed Convex Sets, Kluwer Academic Publishers,
Dordrecht-Boston-London, 1993.

[5] BENITEZ, C., PRZESEAWSKI, K. AND YOST, D., A universal modulus for normed spaces,
Studia Math. 127 (1998), 21-46.

[6] DE Brasi, F.S. AND PIANIGIANI, G., Topological properties of nonconvex differential
inclusions, Nonlinear Anal. 20 (1993), 871-894.

[7] DE FIGUEIREDO, D.G. AND KARLOVITZ, L.A., On the radial projection in normed
spaces, Bull. Amer. Math. Soc. 73 (1967), 364-378.

[8] GOEBEL, K. AND KIRK, W.A., Topics in Metric Fixed Point Theory, Cambridge Uni-
versity Press, 1990.

[9] Jory, J.L., Caracterisations d’espaces hilbertiens au moyen de la constante rectangle,
J. Approx. Theory 2 (1969), 301-311.

[10] LE DONNE, A. AND MARCHI, M.V., Representation of Lipschitzian compact convex
valued mappings, Atti. Acad. Naz. Lincei Rend. Cl. Sci. Fis. Mat. Natur. (8) 68 (1980),
278-280.

[11] LOJASIEWICZ, S. Parametrizations of convex sets, Progress in Approximation Theory,
Edited by P. Nevai and A. Pinkus, Academic Press 1991, 629-648.

[12] ORNELAS, A., Parametrization of Carathéodory multifunctions, Rend. Sem. Mat. Univ.
Padova 83 (1990), 33-44.

[13] PrzESstAawSKI, K., YostT, D., Lipschitz retracts, selectors and extensions, Michigan
Math. J. 42 (1995) 555-571.

This work was partially supported by a Grant of World Bank No: 46174.



[14] SERB, 1., On the behaviour of the tangential modulus of a Banach space II, Mathematica
(Cluj) 38 (61) (1996), 199-207.

[15] SERB, 1., A Day-Nordlander theorem for the tangential modulus of a normed space, J.
Math. Anal. Appl. 209 (1997), 381-391.

[16] SERB, 1., Rectangular modulus, Birkhoff orthogonality and characterizations of inner
product spaces, Comment. Math. Univ. Carolin., 40 (1999), 107-119 .

[17] SERB, L., Rectangular modulus and geometric properties of normed spaces, Math. Pan-
non. 10 (1999), 211-222.

[18] THELE, R.L., Some results on the radial projection in Banach spaces, Proc. Amer.
Math. Soc. 42 (1974), 483-486.

Received: January 11, 2000 ”Babes-Bolyai” University
Faculty of Mathematics and Comp. Science
Str. M. Kogalniceanu 1
RO-3400 Cluj-Napoca, Romania
E-mail: ivserb@math.ubbcluj.ro



