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Existence and approximation of a fixed point of a
fundamentally nonexpansive mapping in hyperbolic
spaces

HAFIZ FUKHAR-UD-DIN

ABSTRACT.
We prove that a fundamentally nonexpansive mapping on a compact and convex subset of a hyperbolic
space, has a fixed point. We also show that one−step iterative algorithm of two mappings is vital for the
approximation of a common fixed point of two fundamentally nonexpansive mappings in a strictly convex
hyperbolic space. Our results are new in metric fixed point theory and generalize several existing results.
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in product of CAT(0) spaces, Carpathian J. Math., 32 (2016), No. 3, 315–322

[5] Fukhar-ud-din, H. and Khamsi, M. A., Approximating common fixed points in hyperbolic spaces, Fixed Point
Theory Appl., 2014, 2014:113, 15 pp.

[6] Ghoncheh, S. J. H. and Razani, A., Fixed point theorems for some generalized nonexpansive mappings in
Ptolemy spaces, Fixed Point Theory Appl., 2014, 2014:76

[7] Gunduz, B., Khan, S. H. and Akbulut, S., Common fixed points of two finite families of nonexpansive mappings
in Kohlenbach hyperbolic spaces, J. Nonlinear Funct. Anal., 2015 (2015), Article ID 15

[8] Ishikawa, S., Fixed point by a new iteration method, Proc. Amer. Math. Soc., 44 (1974), 147–150
[9] Khan, S. H. and Fukhar-ud-din, H., Weak and strong convergence of a scheme with errors for two nonexpansive

mappings, Nonlinear Anal., 61 (2005), 1295–1301
[10] Khan, A. R., Fukhar-ud-din, H. and Khan, M. A. A., An implicit algorithm for two finite families of nonex-

pansive maps in hyperbolic spaces, Fixed Point Theory Appl., 2012, 2012:54
[11] Khan, A. R., Fukhar-ud-din, H. and Shukri, S. A., Implicit Ishikawa type algorithms in hyperbolic spaces,

Palest. J. Math., 6 (2017), No. 1, 101–110
[12] Khan, A. R., Khamsi, M. A. and Fukhar-ud-din, H., Strong convergence of a general iteration scheme in

CAT(0) spaces, Nonlinear Anal., 74 (2011), 783–791
[13] Kohlenbach, U., Some logical metatheorems with applications in functional analysis, Trans. Am. Math. Soc.,

357 (2005), No. 1, 89–128

Received: 29.01.2019; In revised form: 09.08.2019; Accepted: 16.08.2019
2010 Mathematics Subject Classification. 47H09, 47H10.
Key words and phrases. Hyperbolic space, common fixed point, fundamentally nonexpansive mapping, one−step

iterative algorithm, strong convergence.

71



72 Hafiz Fukhar-ud-din

[14] Mann, W. R., Mean value methods in iterations, Proc. Amer. Math. Soc., 4 (1953), 506–510
[15] Menger, K., Untersuchungen über allgemeine Metrik, Math. Ann., 100 (1928), 75–163
[16] Moosaei, M., On fixed points of fundamentally nonexpansive mappings in Banach spaces, Int. J. Nonlinear

Anal. Appl., 7 (2016), 219–224
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