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1. Introduction

The focus of this work is to establish an approach for optimal control multi-phase fluid flow. More specifically we consider
the problem

min (W) = ~ 0 — 7 g, + — Il Bul’ (1.1)
T], - 2 77 77 LZ(Q) 2 LZ(Q)’ .
subject to
y: —div (n(Vy)) + Vp = Bu,
divy =0, Vlse =0, Vle=o = Yo, (12)
n+y-Vnp=0, :
Nle=0 = No-

Let us describe the various terms in this problem formulation. Here £2 is a bounded domain in R? with smooth boundary,
time interval T > 0 is fixed and Q = (0, T) x £2. The spatio-temperally dependent vector field y presents the velocity of
the fluid, p its pressure, and 5 is the nonconstant viscosity of the fluid. Further yo and g are the initial velocity and viscosity
respectively. The control variable is denoted by u, it may act on the subset £ C £.Control operator 8 is a bounded linear
operator from L?(L?(£2)) to L?(Q), which will be defined in a later section. The control problem consists in finding u such
that the corresponding state-control vector (y, 1, p, u) minimizes J(n, u), where 7 is given and fixed.

* Corresponding author.
E-mail addresses: karl.kunisch@uni-graz.at (K. Kunisch), xiliang.lu@ricam.oeaw.ac.at (X. Lu).

1 Current address: Department of Mathematics, Wuhan University, China.

0362-546X/$ - see front matter Crown Copyright © 2010 Published by Elsevier Ltd. All rights reserved.
doi:10.1016/j.na.2010.09.014


http://dx.doi.org/10.1016/j.na.2010.09.014
http://www.elsevier.com/locate/na
http://www.elsevier.com/locate/na
mailto:karl.kunisch@uni-graz.at
mailto:xiliang.lu@ricam.oeaw.ac.at
http://dx.doi.org/10.1016/j.na.2010.09.014

