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BV solutions of rate independent
variational inequalities

VINCENZO RECUPERO

Abstract. We prove a theorem providing a geometric characterization of BV
continuous vector rate independent operators. We apply this theorem to rate inde-
pendent evolution variational inequalities and deduce new continuity properties
of their solution operator: the vectorial play operator.
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1. Introduction

In several mathematical models of elastoplasticity, the nonlinear dependence be-
tween deformation and stress tensors is described by means of the following evolu-
tion variational inequality. Let H be a real Hilbert space with inner product 〈·, ·〉 and
Z ⊆ H be a closed convex subset containing 0. Given T > 0 and u : [0, T ] −→ H,
find y : [0, T ] −→ H such that

〈u(t) − y(t) − z, y′(t)〉 ≥ 0 ∀z ∈ Z, t ∈ [0, T ] , (1.1)

where y′ denotes the time derivative of y. The references [14,15,20] contain surveys
of the physical models described by (1.1). The special one dimensional case H = R
has been deeply studied by several authors: we refer to the monographs [6, 12, 19,
27].

Inequality (1.1) can be solved by using classical tools from the theory of evo-
lution equations governed by maximal monotone operators. In particular it is well
known that if u ∈ W1,1(0, T ;H) then there exists a unique y ∈ W1,1(0, T ;H)

satisfying (1.1) and the initial condition

u(0) − y(0) = z0, (1.2)

where z0 ∈ Z is fixed. The resulting solution operator P : W1,1(0, T ;H) −→
W1,1(0, T ;H) is usually called (vector) play operator. The suggestive terms input
and output are used for u and v respectively. Regarding problem (1.1)-(1.2) there
are two important issues to be considered. First of all the continuity of the solution
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