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Uniqueness of a quasivariational sweeping

process on functions of bounded variation

THOMAS ROCHE

Abstract. We prove existence and uniqueness of a quasivariational sweeping
process on functions of bounded variation thereby generalizing previous results
for absolutely continuous functions. It turns out that the size of the discontinu-
ities plays a crucial role: In case they are small enough we prove existence and
uniqueness. For large jumps we present a counterexample to the uniqueness of
the solution. Finally we show that the condition on the jump size can be replaced
by suitable conditions on the shape of the convex set.
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1. Introduction

The aim of the present article is to establish existence and uniqueness of a quasi-

variational (or implicit) sweeping process on functions of bounded variation with

small jumps. Here we use the Kurzweil formulation to extend the sweeping pro-

cess to BV . For the proof the input functions are decomposed into parts where the

size of the jumps is tiny and a finite number of points where the jumps are allowed

to be reasonably large. Both problems are independently solved by a contraction

principle.

The sweeping process was introduced by J. J. Moreau [18,19] and has been in-

tensively studied ever since. The problem reads as follows: Given a time dependent

convex set K (t) and an initial value ξ0 ∈ K (0), the aim is to find a function ξ such
that

−ξ̇(t) ∈ ∂ IK (t)(ξ(t)) and ξ(0) = ξ0. (1.1)

Here IK (t) denotes the indicator function of convex analysis taking value 0 in K (t)
and +∞ otherwise. Its subdifferential ∂ IK (t)(x) coincides with the normal cone of
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