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In the last decade, some important breakthrough has ben accomplished regarding the
derivation of optimality conditions for optimal control problems involving sweeping systems.
Sweeping systems can be seens as systems of the form

ẋ(t) ∈ f(t, x(t), u(t))−NC(t)(x(t)), u(t) ∈ U, x(0) ∈ C0.

where NC(t)(x(t)) is the normal cone to a set C(t) at the point x(t).
They were introduced in the seminal paper [6] by J.J. Moreau in the context of plasticity

and friction theory. Recently, there has been an interest in such systems because of their
noble applications rainging from problems from mechanics, engineering, economics and crowd
motion problems. Optimal control problems problems involving such systems have long been
a challenge because of the presence of discontinuous differential inclusions. Latetly, there has
been considerable research on optimal control problem involving controlled sweeping systems.
In this respect, we refer the reader to, for example, [1], [2], [3], [4] and [5]. This talks centers on
approximations techniques such optimal control problems that were first introduced in [7] (see
also [8]). We discuss the pros and cons of the approximation scheme used in [7], [9] and [10].
And we also consider different applications of analogous approximation techniques.
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[2] M. Brokate and P. Krejč́ı, Optimal control of ODE systems Involving a rate independent
variational inequality, Disc. Cont. Dyn. Syst. Ser. B, vol. 18 (2), pp. 331–348, 2013.

[3] T. H. Cao and B. Mordukhovich, Optimality conditions for a controlled sweeping process with
applications to the crowd motion model, Disc. Cont. Dyn. Syst. Ser. B, vol. 22, pp. 267–306,
2017.

[4] G. Colombo and M. Palladino, The minimum time function for the controlled Moreaus
sweeping process, SIAM, vol. 54, no. 4, pp. 2036– 2062, 2016.

[5] G. Colombo, R. Henrion, N. D. Hoang and B. S. Mordukhovich, Optimal control of the
sweeping process over polyhedral controlled sets, Journal of Differential Equations, vol. 260,
4, pp. 3397–3447, 2016.

[6] J. J. Moreau, On unilateral constraints, friction and plasticity. In: Capriz G., Stampacchia
G. (Eds.) New Variational Techniques in Mathematical Physics, CIME ciclo Bressanone
1973. Edizioni Cremonese, Rome, pp. 171–322, 1974.

[7] M. d. R. de Pinho, M. M. A. Ferreira and G. V. Smirnov, Optimal Control involving Sweeping
Processes, Set-Valued Var. Anal 27, 2019, pp. 523548.

[8] M. d. R. de Pinho, M. M. A. Ferreira and G. V. Smirnov, Correction to: Optimal Control
Involving Sweeping Processes, Set-Valued Var. Anal 27, 2019, pp. 10251027.

[9] M. d. R. de Pinho, M. M. A. Ferreira and G. V. Smirnov, Optimal Control Involving Sweeping
Processes: Numerical Method, Journal of Optimization Theory and Applications, Springer,
vol. 185(3), pp. 845–858, 2020.

1



[10] M. d. R. de Pinho, M. M. A. Ferreira and G. V. Smirnov, Necessary conditions for optimal
control problems with sweeping systems and end point constraints, Optimization, vol. 71,
11, pp. 3363–3381, 2022.

Third Author: Maria do Rosário de Pinho
Affiliation: Universidade do Porto, Faculdade de Engenharia, DEEC, SYSTEC, ISR,

4200-465 Porto, Portugal
e-mail: mrpinho@fe.up.pt

Second Author: Maria Margarida A. Ferreira
Affiliation: Universidade do Porto, Faculdade de Engenharia, DEEC, SYSTEC, ISR,

4200-465 Porto, Portugal
e-mail: mmf@fe.up.pt

Third Author: Georgi Smirnov
Affiliation: Centro de F́ısica das Universidades do Minho e do Porto
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