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a b s t r a c t

In this paper, the concept of set-valued contraction of Nadler type in the setting of tvs-
cone spaceswas introduced and a fixed point theorem in the setting of tvs-cone spaceswith
respect to a solid conewas proved. Obtained results extend and generalize themain results
of [S.B. Nadler Jr., Multi-valued contraction mappings, Pacific Journal of Mathematics 30
(1969) 475–488] and [D. Wardowski, On set-valued contractions of Nadler type in cone
metric spaces, Applied Mathematics Letters 24 (2011) 275–278]. Two examples are given
to illustrate the usability of the results.
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1. Introduction and preliminaries

Huang and Zhang introduced in [1] the concept of cone metric spaces as a generalization of metric spaces. They have
replaced the real numbers (as the co-domain of ametric) by an ordered Banach space. They described there the convergence
in cone metric spaces, introduced their completeness and proved some fixed point theorems for contractive mappings on
cone metric spaces. Recently in [2–19], many authors proved fixed point theorems in cone metric spaces.

Du [8] introduced the concept of tvs-cone metric and tvs-cone metric space to improve and extend the concept of cone
metric space in the sense of Huang and Zhang [1]. In the papers [5,7,8,13], the authors tried to generalize this approach
by using cones in topological vector spaces (tvs) instead of Banach spaces. However, it should be noted that an old result
shows that if the underlying cone of an ordered tvs is solid and normal, then such tvs must be an ordered normed space.
Thus, proper generalizations when passing from norm-valued cone metric spaces to tvs-valued cone metric spaces can be
obtained only in the case of nonnormal cones (for details, see [13]).

We repeat some definitions and results from [13,14], which will be needed in the sequel.
Let E be a topological vector space with its zero vector θ . A nonempty subset P of E is called a convex cone if P + P ⊆ P

and λP ⊆ P for λ ≥ 0. A convex cone P is said to be pointed (or proper) if P ∩ (−P) = {θ}; P is normal (or saturated) if E has
a base of neighborhoods of zero consisting of order-convex subsets. For a given cone P ⊆ E, we can define a partial ordering
4 with respect to P by x 4 y if and only if y − x ∈ P; x ≺ y will stand for x 4 y and intP , where intP denotes the interior of
P . The cone P is said to be solid if it has a nonempty interior.

In the sequel, E will be a locally convex Hausdorff tvs with its zero vector θ, P a proper, closed and convex pointed cone
in E with intP ≠ ∅ and 4 a partial ordering with respect to P .
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