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Abstract

Metric spaces have been generalized by modifying the classical metric axioms. For example, by
removing the symmetry condition, quasi-metric spaces were described in [3]. Another important
generalization of metric spaces is partial metrics and these structures were introduced by Matthews
[6]. Partial metric spaces play an important role in computer science. In 1977, Flagg [2] defined
the quantale-valued quasi metric spaces by changing the set [0,∞] with a value-quantale. In [1],
the notion of an action was defined and Banach contraction principle was extended to the setting
of quantale-valued quasi-metric spaces. These structures are generalization of both metric spaces
and probabilistic metric spaces [8], and they are important tools in quantitative domain theory and
denotational semantics. In [4], Hardy and Rogers obtained an important generalization of Reich’s
fixed point result given in [7]. In this work, we first present some important topological properties
of quantale-valued quasi metric spaces. Then, we extend the Hardy-Rogers type fixed point results
to the setting of quantale-valued quasi-metric spaces and we derive some consequences in both
probabilistic and partial quantale-valued metric spaces [5]. Our results generalize the results given
in the literature.

Keywords: Value-quantale, fixed point, complete lattice, action.

References:

[1] B. Flagg, R. Kopperman, The asymmetric topology of computer science in: S. Brookes, et al.,
(Eds.), Mathematical Foundations of Programming Language Semantics, Lect. Notes Comput. Sci.
802 (1993), 544–553.

[2] R. C. Flagg, Quantales and continuity spaces. Algebra Universalis 37 (1997), no. 3, 257–276.

[3] P. Fletcher and W. F. Lindgren, Quasi-Uniform Spaces. Marcel Dekker, New York, 1982.

[4] G. E. Hardy and T. D. Rogers, A generalization of a fixed point theorem of Reich. Canad. Math.
Bull. 16 (1973), 201–206.

[5] R. D. Kopperman, S. Matthews and H. Pajoohes, Partial metrizability in value quantales. Appl. Gen.
Topol. 5 (2004), no. 1, 115–127.

[6] S. G. Matthews, Partial metric topology. Proc. 8th summer conference on topology and its appli-
cations, ed S. Andima et al., Annals of the New York Academy of Sciences, New York 728 (1994),
183–197.

[7] S. Reich, Kannan’s fixed point theorem. Boll. Un. Mat. Ital. (4) 4 (1971), 1–11.

[8] B. Schweizer and A. Sklar, Probabilistic Metric Spaces, North-Holland Series in Probability and
Applied Mathematics, Elsevier Science Publishing Co. Inc., 1983.

1


