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Abstract. Primarily this work intends to investigate the existence of best proximity points (pairs)
for new classes of cyclic (noncyclic) mappings via simulation functions and measure of noncompact-
ness. Use of different classes of additional functions make it possible to generalize the contractive
inequalities in this work. As an application of the main conclusions, a survey for the existence of op-
timal solutions of a system of integro-differential equations under some new conditions is presented.
As an application of our existence results, we establish the existence of a solution for the following
system of integro-differential equations

() = Fi(t,u(t), ftto k1(t, s,u(s))ds), u(to) = w1,

V' (t) = Fa(t,v(t), [3 ka(t,s,0(s))ds),  v(to) = us,
in the space of all bounded and continuous real functions on [0, +0o[ under suitable assumptions on
", Fo.
Key Words and Phrases: Best proximity point, measure of noncompactness, simulation functions,
integro-differential equation, Darbo fixed point theorem.
2020 Mathematics Subject Classification: 47H10, 47H08, 47H09.

REFERENCES

[1] M. Al-Thagafi, N. Shahzad, Convergence and existence results for best prozimity points, Non-
linear Anal., 70(2009), 3665-3671.

[2] I. Altun, D. Turkoglu, A fized point theorem for mappings satisfying a general contractive
condition of operator type, J. Comput. Anal. Appl., 9(2007), 9-14.

[3] H. Argoubi, B. Samet, C. Vetro, Nonlinear contractions involving simulation functions in a
metric space with a partial order, J. Nonlinear Sci. Appl., 8(2015), 1082-1094.

[4] M. Asadi, M. Gabeleh, C. Vetro, A new approach to the generalization of Darbo’s fized point
problem by using simulation functions with application to integral equations, Results Math.,
74(2019), doi:10.1007/s00025-019-1010-2.

247



248

[5]

[6]
[7]
(8]
[9]
(10]
(11]

[12]
(13]

[14]
[15]
[16]
[17]
18]
[19]

20]

MOOSA GABELEH, DEEPESH KUMAR PATEL AND PRADIP RAMESH PATLE

J.M. Ayerbe Toledano, T. Dominguez Benavides, G. Lépez-Acedo, Measures of Noncompactness
in Metric Fized Point Theory, Operator Theory: Advances and Applications, 99, Birkhauser,
Basel, 1997.

J. Chen, X. Tang, Generalizations of Darbo’ s fixed point theorem via simulation functions with
application to functional integral equations, J. Comput. Appl. Math., 296(2016), 564-575.

G. Darbo, Punti uniti in transformazioni a codominio non compatto, (Italian), Rend. Sem.
Math. Univ. Padova, 24(1955), 84-92.

A.A. Eldred, W.A. Kirk, P. Veeramani, Prozimal normal strucuture and relatively nonexpansive
mappings, Studia. Math., 171(2005), 283-293.

M. Gabeleh, A characterization of proximal normal structures via proxzimal diametral sequences,
J. Fixed Point Theory Appl., 19(2017), 2909-2925.

M. Gabeleh, Remarks on minimal sets for cyclic mappings in uniformly conver Banach spaces,
Numer. Funct. Anal. Optim., 38(2017), 360-375.

M. Gabeleh, J. Markin, Optimum solutions for a system of differential equations via measure
of noncompactness, Indag. Math., 29(2018), 895-906.

M. Geraghty, On contractive mappings, Proc. Amer. Math. Soc., 40(1973), 604-608.

I. Gohberg, L.S. Goldenstein, A.S. Markus, Investigation of some properties of bounded linear
operators in connection with their g-norms, Ucen. Zap. Kishinevsk. Un-ta, 29(1957), 29-36.
A.R.-L. de Hierro, B. Samet, @-admissibility results via extended simulation functions, J. Fixed
Point Theory Appl., 19(2017), 1997-2015.

F. Khojasteh, S. Shukla, S. Radenovic, A new approach to the study of fixed point theorems via
stmulation functions, Filomat, 29(2015), 1189-1194.

N. Mizoguchi, W. Takahashi, Fized point theorems for multivalued mappings on complete metric
spaces, J. Math. Anal. Appl., 141(1989), 177-188.

P.R. Patle, D.K. Patel, Existence of solutions of implicit integral equations via Z-contractions,
Carpathian J. Math., 34(2018), 239-246.

P.R. Patle, D.K. Patel, R. Arab, Darbo type best prozimity point results via simulation function
with application, Afrika Matematika, 31(5)(2020), 833-845.

M. Petric, B. Zlatanov, Best prozimity points for p-cyclic summing iterated contractions, Filo-
mat, 32(2018), 3275-3287.

J. Schauder, Der Fizpunktsatz in Funktionalraumen, Studia Math., 2(1930), 171-180.

Receiwved: April 28, 2020; Accepted: February 20, 2021.



