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MULTI-VALUED MAPPINGS ON METRIC SPACES

LJUBOMIR B. ĆIRIĆ and JEONG S. UME

Abstract. We consider a multi-valued mapping F of a complete metric space
(X, d) into the class B(X) of nonempty, bounded subsets of X. For A, B in
B(X) we define δ(A, B) = sup{d(a, b) : a ∈ A, b ∈ B}.

It is proved that if F satisfies the contractive type condition δ(Fx, Fy) ≤
max{ϕ1(d(x, y)), ϕ2(δ(x, Fx)), ϕ3(δ(y, Fy)), ϕ4(δ(x, Fy)), ϕ5(δ(y, Fx))} for all
x, y ∈ X, where ϕj : [0, +∞) → [0, +∞), j ∈ {1, 2, 3, 4, 5}, are real functions
satisfying: (a) ϕj(t) < t for t > 0, (b) lim

s→t+
ϕj(s) < t for t > 0, (c) ϕj are

nondecreasing and (d) lim
t→+∞

(t− ϕj(t)) = +∞, then there exists a unique point

z in X such that Fz = {z}. This result is a generalization of known results
in this area and include, as special cases some theorems of Fisher, Khan and

Kubiaczyk, Reich, Ćirić and Rhoades and Watson.
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[1] Ćirić, Lj. B., A generalization of Banach’s contraction principle, Proc. Amer. Math.
Soc., 45 (1974), 267–273.
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[8] Ray, B.K., On Ćirić’s fixed point theorem, Fund. Math., XCIV (1977), 221–229.
[9] Reich, S., Fixed points of contractive functions, Boll. Un. Math. Ital., 4 (1972), 26–42.

[10] Rhoades, B.E. and Watson, B., Fixed points for set valued mappings on metric spaces,
Math. Japonica, 35 (1990), 735–743.

[11] Singh, S.P. and Meade, B.A., On common fixed point theorems, Bull. Austral. Math.
Soc., 16 (1977), 49–53.

Received February 2, 2002



Faculty of Mechanical Engineering
27.March 80, Beograd, Serbia

E-mail: ciric@alfa.mas.bg.ac.yu

Changwon National University
Dept. of Applied Mathematics

Changwon 641-773, Korea
E-mail: jsume@sarim.changwon.ac.kr


