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We consider fractional differential inclusions having the form

Dαy(t) ∈ F (t, y(t)), y(τ) = x, (1)

where F : I ×X → X is a given set-valued function, I ⊂ R is an interval, X is a Banach space and
α ∈ (0, 1). Here and thereafter Dα stands for the Caputo fractional derivative of order α defined
by:

Dαy(t) =
1

Γ(1− α)

∫ t

τ
(t− s)−αy′(s)ds, t ∈ (τ, T ).

Let B be the closed unit ball of X , that is B = {x, ‖x‖ ≤ 1}.

Definition 1. By an ε-solution of (1) on [τ, T ] ⊂ I we mean an absolutely continuous function
y : [τ, T ]→ X satisfying Dαy(t) ∈ F (t, y(t) + εB) for a.e. t ∈ [τ, T ].

Let G : I  X be a given set-valued function and let K be the graph of G.

Definition 2. We say that K is approximate viable with respect to (1), if for any (τ, x) ∈ K, there
exists T > τ such that [τ, T ] ⊂ I and for any ε > 0, there exist a function σ : [τ, T ] → [τ, T ],
satisfying t − ε ≤ σ(t) ≤ t for each t ∈ [τ, T ] and an ε-solution y : [τ, T ] → X of (1) with y(τ) = x
and

dist(y(t);G(σ(t))) ≤ ε,

for all t ∈ [τ, T ].

Here we provide sufficient and necessary conditions for the graph K to be approximate viable
with respect to (1).
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