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Abstract

We prove some fixed point theorems on convex and star convexe sets. More precisely, we present

two multivalued versions of Krasnosel’skii compression fixed point theorem and apply their results

to implicit differential equation.

Krasnosel’skii compression-expansion fixed point theorem is a powerful tool to prove the exis-

tence of positive solutions to several classes of boundary value problems and also to obtain multiple

solutions see [10, 11, 12, 13, 14, 15], where for applications, it is more convenient to use Kras-

nosel’skii theorem, because it offers directly the conditions of compression or expansion that have

to be verified.

The direct approach owed to Krasnosel’skii was followed by Potter [4], who extended the com-

pression result from compact mappings to set contractions as follow, if (X, ‖·‖) is a Banach space

and C a cone in X, given two real numbers r, R with 0 < r < R, denote

Fr,R = {x ∈ C : r ≤ ‖x‖ ≤ R} .

Br = {x ∈ C : ‖x‖ ≤ r} .

Sr = {x ∈ C : ‖x‖ = r} .

Recalling Potter’s compression result for balls that is, if T : Fr,R → C is a k-set contraction with

0 ≤ k < 1 and a compression of the cone C, i.e.,

x− T (x) /∈ C, for all x ∈ Sr,

T (x)− (1 + ε)x /∈ C, for all ε > 0 and x ∈ SR,

Then T has at least one fixed point in Fr,R.
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