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Abstract - We prove the existence of viable solutions to the Cauchy problem
x′ ∈ F (t, x), x(0) = x0 in M , where F is a multifunction and M is a convex locally
compact set of a Hilbert space that satisfy F (t, x)∩KxM ∩∂F V (x) 6= ∅, with KxM

the contingent cone to M at x and ∂F V is the Fréchet subdifferential of a φ-convex
function or order two V .
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1 Introduction

Consider H a real Hilbert space and F : M ⊂ H → P(H) a multifunction
that defines the Cauchy problem

x′ ∈ F (x), x(0) = x0, (1)

In the theory of differential inclusions the viability problem consists in prov-
ing the existence of viable solutions, i.e. ∀t, x(t) ∈ M , to the Cauchy
problem (1).

Under the assumptions that H = Rn, F is an upper semicontinuous
nonempty convex compact valued multifunction and M is locally compact, in
[7] Haddad proved that a necessary and sufficient condition for the existence
of viable trajectories starting from x0 ∈ M of problem (1) is the tangential
condition

∀x ∈ M F (x) ∩KxM 6= ∅ (2)

where KxM is the contingent cone to M at x ∈ M .
Rossi, in [9], proved the existence of viable solutions to problem (1)

replacing the convexity conditions on the images on F with

F (x) ⊂ ∂V (x) ∀x ∈ M (3)
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