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SOME RESULTS ON STABILITY OF COUPLED FIXED POINT
ITERATIONS IN METRIC SPACES

M.O. OLATINWO AND K.R. TIJANI

ABSTRACT. In this paper, some coupled fixed point stability results for one and two met-
rics are obtained in complete metric spaces by using some general contractive conditions
some of which involve comparison functions. Our results are generalizations and exten-
sions of [M.O. Olatinwo: Some stability results in complete metric space, Acta Univ.
Palack. Olomuc. Fac. Rerum Natur. Math., 48(2009), 83-92] and [M.O. Olatinwo:
Stability of coupled fixed point iterations and the continuous dependence of coupled fixed
points, Comm. Appl. Nonlinear Anal., 19(2012), No. 2, 71-83] as well as some others in
the literature.

REFERENCES

[1] M. Abbas and I. Beg: Coupled random fized points of random multivalued operators on
ordered Banach spaces, Comm. Appl. Nonlinear Anal., 13(2006), No. 4, 31-42.

[2] S. Banach: Sur les operations dans les ensembles abstraits et leur applications aux
equations integrales, Fund. Math., 3(1922), 133-181.

[3] L. Beg, A. Latif, R. Ali and A. Azam: Coupled fized point of mized monotone operators
on probabilistic Banach spaces, Arch. Math. (Brno), 37(2001), No. 1, 1-8.

[4] V. Berinde: On the stability of some fized point procedures, Bull. Stiing. Univ. Baia
Mare, Ser. B, Mathematica-Informaticd, XVIII(2002), No. 1, 7-14.

[5] V. Berinde: [terative Approzimation of Fized Points, Efemeride Publishing House,
Baia-Mare, 2002.

[6] V. Berinde: Iterative Approzimation of Fized Points (2"¢ revised and enlarged edition),
Springer-Verlag, Berlin Heidelberg, 2007.

[7] T.G. Bhaskar and V. Lakshmikantham: Fized point theorems in partially ordered metric
spaces and applications, Nonlinear Anal., 65(2006), 1379-1393.

[8] L. Ciric and V. Lakshmikantham: Coupled random fized point theorems for nonlinear
contractions in partially ordered metric spaces, Stoch. Anal. Appl., 27(2009), 1246-1259.

[9] L. Ciric, M.O. Olatinwo, D. Gopal and G. Akinbo: Coupled fized point theorems for
mappings satisfying a contractive condition of rational type on a partially ordered metric
space, Adv. Fixed Point Theory, 2(2012), No. 1, 1-8.

[10] D. Guo and V. Lakshmikantham: Coupled fized points of nonlinear operators with

applications, Nonlinear Anal., 11(1987), 623-632.

Received: December 03, 2019. Rewvised: March 22, 2020.

2010 Mathematics Subject Classification: 4TH06, 54H25.

Key words and phrases: Complete metric spaces, rational type, comparison function, stability of coupled
fixed point iterations.

(©2020 Fair Partners Society for the Promotion of Science & Fair Partners Publishers

169



170

M.O. Olatinwo and K.R. Tijani

[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]

[20]

[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]

[30]

[31]

[32]

A .M. Harder and T.L. Hicks: Stability results for fixed point iteration procedures, Math.
Japonica, 33(1988), No. 5, 693-706.

C.0O. Imoru and M.O. Olatinwo: On the stability of Picard and Mann iteration processes,
Carpathian J. Math., 19(2003), No. 2, 155-160.

C.0O. Imoru, M.O. Olatinwo and O.0O. Owojori: On the stability of Picard and Mann
iteration procedures, J. Appl. Funct. Differ. Equ., 1(2006), No. 1, 71-80.

M.G. Maia: Un’osservazione sulle contrazioni metriche, Rend. Semin. Mat. Univ.
Padova, 40(1968), 139-143.

M.O. Olatinwo: Some stability results in complete metric space, Acta Univ. Palack.
Olomuc. Fac. Rerum Natur. Math., 48(2009), 83-92.

M.O. Olatinwo: Coupled fixed point theorems in cone metric spaces, Ann. Univ. Ferrara
Sez. VII Sci. Mat., 57(2011), No. 1, 71-83.

M.O. Olatinwo: Coupled common fized points of contractive mappings in metric spaces,
J. Adv. Res. Pure Math., 4(2012), No. 2, 11-20.

M.O. Olatinwo: Stability of coupled fixed point iterations and the continuous dependence
of coupled fized points, Comm. Appl. Nonlinear Anal., 19(2012), No. 2, 71-83.

M.O. Osilike: Stability results for fixed point iteration procedures, J. Nigerian Math.
Soc., 14/15(1995), 17-29.

M.O. Osilike and A. Udomene: Short proofs of stability results for fixed point itera-
tion procedures for a class of contractive type mappings, Indian J. Pure Appl. Math.,
30(1999), No. 12, 1229-1234.

AM. Ostrowski: The round-off stability of iterations, Z. Angew, Math. Mech.,
47(1967), 77-81.

Y. Qing and B.E. Rhoades: T'-Stability of Picard iteration in metric spaces, Fixed Point
Theory Appl., 2008(2008), Article ID 418971, 4 pages.

Y. Qing, J.K. Kim and X. Qin: Fized point theorems and stability of iterations in cone
metric spaces, Adv. Fixed Point Theory, 2(2012), No. 1, 58-63.

B.E. Rhoades: Fized point theorems and stability results for fixed point iteration proce-
dures, Indian J. Pure Appl. Math., 21(1990), No. 1, 1-9.

B.E. Rhoades: Some fized point iteration procedures, Int. J. Math. Math. Sci., 14(1991),
No. 1, 1-16.

B.E. Rhoades: Fized point theorems and stability results for fixed point iterative proce-
dures II, Indian J. Pure Appl. Math., 24(1993), No. 11, 691-703.

LLA. Rus: Generalized Contractions and Applications, Cluj University Press, Cluj
Napoca, 2001.

LLA. Rus, A. Petrugel, G. Petrusel: Fized Point Theory, 1950-2000, Romanian Contri-
butions, Home of the Book of Science, Cluj Napoca, 2002.

S.L. Singh, C. Bhatnagar and S.N. Mishra: Stability of Jungck-type iterative procedures,
Int. J. Math. Math. Sci., 19(2005), 3035-3043.

F. Sabetghadam, H.P. Masiha and A.H. Sanatpour: Some coupled fized point theorems
in cone metric spaces, Fixed Point Theory Appl., 2009 (2009), Article ID 125426, 8
pages.

I.D. Timis: Stability of fixed point iterative procedures, Ph. D. Thesis, Department of
Mathematics and Computer Sciences, Technical University of Cluj Napoca, 2013.

B. Yousefi: Stability of an iteration in cone metric spaces, Int. J. Pure Appl. Math.,
76(2012), No. 1, 9-13.



Some results on stability of coupled fized point iterations in metric spaces 171

[33]

[34]

T. Zamfirescu: Fized point theorems in metric spaces, Arch. Math. (Basel), 23(1972),
292-298.

E. Zeidler: Nonlinear Functional Analysis and its Applications-Fized-Point Theorems
I, Springer-Verlag, New York Inc., 1986.)

Obafemi Awolowo University

Department of Mathematics

Ile-Ife, Nigeria

E-mail address: memudu.olatinwo@gmail.com; molaposi@yahoo.com;
polatinwo@oauife.edu.ng

Osun State University

Department of Mathematical Sciences

Osogbo, Nigeria

E-mail address: kamil_tijani2000@yahoo.com; kkrotimi72@gmail.com;
kamiludeen.tijani@uniosun.edu.ng



