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Abstract. In this paper we prove new existence results for ﬁrst-order diﬀerential inclusions
under weak conditions on the nonlinear part. We only place assumptions on the minimum
(or maximum) values of the multifunctions, thus avoiding many of the usual assumptions
such as closed values, convex values, monotonicity or (lower/upper) semicontinuity. One
of the main keys is the existence of admissible non-quasisemicontinuity curves.
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INTRODUCTION AND PRELIMINARIES

Let 𝑇 > 0 be ﬁxed and consider the real interval 𝐼 = [0, 𝑇 ] along with a
multifunction 𝐹 : 𝐼 × ℝ → 𝑃 (ℝ) ∖ {∅}, where 𝑃 (ℝ) stands for the set of all
subsets of ℝ.
We consider the initial value problem
𝑥′ (𝑡) ∈ 𝐹 (𝑡, 𝑥(𝑡)) for almost all (a.a.) 𝑡 ∈ 𝐼, 𝑥(0) = 0,

(1)

and our goal is to deduce mild conditions which imply that the least superfunction (or upper solution) is a solution of (1). This plan has been succesfully
carried out several times to prove existence results for ordinary diﬀerential
equations, see [9, 10, 11, 21, 23, 25]. At the sight of the results obtained
in those references, this is possibly the most eﬀective method for reducing
assumptions on 𝐹 . Interestingly, the existence results for (1) that we prove
in this paper apply for multifunctions 𝐹 which need not satisfy the usual
hypotheses such as monotonicity or upper/lower semicontinuity. Moreover,
𝐹 need not assume closed or convex values.
There is a noticeable recent interest on existence of solutions for diﬀerential inclusions under weak conditions, see for instance [12, 14, 24]. For
recent papers on existence of solutions in connection with lower and upper

