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Basic problems of the metric fixed point theory and the
relevance of a metric fixed point theorem

IOAN A. RUS and MARCEL-ADRIAN ŞERBAN

ABSTRACT.
In this paper we present some basic problems of the metric fixed point theory (existence, uniqueness, set-
theoretic aspects (Bessaga, Janos, Rus, ...), order-theoretic aspects (Ekeland, Bronsted, Caristi, Kirk, Jachymski,
...), convergence of the succesive approximations, data dependence (general estimation, Ulam problem, depen-
dence on the parameters, ...), well-posedness of the fixed point problem, limit shadowing property, stability,
Gronwall lemmas, comparison lemmas, retractibility, ...). Following [I. A. Rus, The theory of a metrical fixed point
theorem: theoretical and applicative relevances, Fixed Point Theory, 9 (2008), No. 2, 541–559] we define the relevance
of a metrical fixed point theorem by the impact of the theorem on these basic problems. Some case studies are
presented.
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[89] Radu, V., Ideas and methods in fixed point theory for probabilistic contractions, Seminar on Fixed Point Theory
Cluj-Napoca, 3 (2002), 73–98

[90] Radu, V., The fixed point alternative and the stability of functional equations, Fixed Point Theory, 4 (2003), No. 1,
91–96

[91] Reem, D., Reich, S. and Zaslavski, A. J., Two results in metric fixed point theory, J. Fixed Point Theory and
Applications, 1 (2007), 149–157

[92] Reich, S. and Zaslavski, A. J., A stability results in fixed point theory, Fixed Point Theory, 6 (2005), No. 1,
113–118

[93] Reich, S. and Zaslavski, A. J., Well-posedness of fixed point problems, Far East J. Math. Sci., Special Volume,
Part III, 2001, 393–401

[94] Reich, S. and Zaslavki, A. J., A fixed point theorem for Matkowski contractions, Fixed Point Theory, 8 (2007),
No. 2, 303–307

[95] Rezapour, Sh., Haghi, R. H. and Rhoades, B. E., Some results about T-stability, Fixed Point Theory, 12 (2011),
No. 1, 179–186

[96] Rhoades, B. E., A comparison of various definitions of contractive mappings, Trans. Amer. Math. Soc., 226 (1970),
257–290

[97] Rhoades, B. E., Some maps for which periodic and fixed points coincide, Fixed Point Theory, 4 (2003), No. 2,
173–176

[98] Rus, I. A., A fiber generalized contractions theorem and applications, Mathematica, 41 (1999), No. 1, 85–90
[99] Rus, I. A., An abstract point of view on iterative approximation of fixed points: impact on the theory of fixed point

equations, Fixed Point Theory, 13 (2012), No. 1, 179–192
[100] Rus, I. A., Basic problems of the metric fixed point theory revisited (I), Studia Univ. Babeş-Bolyai, Math., 34
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[110] Rus, I. A., On a theorem of Dieudonné, 296–298, in Diff. Eq. Control Theory (V. Barbu (ed.)), Longmand,

1991
[111] Rus, I. A., Picard operators and applications, Scientiae Mathematicae Japonicae, 58 (2003), No. 1, 191–219
[112] Rus, I. A., Picard operators and well-posedness of fixed point problems, Studia Univ. Babeş-Bolyai Math., 52
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[134] Şerban, M. A., Fibre contraction theorem in generalized metric spaces, Automation Computers Applied Math-
ematics, 16 (2007), No. 1-2, 9–14

[135] Şerban, M. A., Fiber ϕ-contraction, Studia Univ. Babeş-Bolyai Math., 44 (1999), 99–108
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