INTERNATIONAL CONFERENCE OF YOUNG MATHEMATICIANS
THE INSTITUTE OF MATHEMATICS OF THE NATIONAL ACADEMY OF SCIENCES OF UKRAINE
JUuNE 1-3, 2023, Ky1v, UKRAINE

INVESTIGATION OF COMMUTATIVE PROPERTIES OF
DISCONTINUOUS GALERKIN AND BACKWARD EULER METHODS
IN PDE CONSTRAINED OPTIMAL CONTROL PROBLEMS

S. ZELMAT!, B. BENAHMED 2, D. BOUAGADA?
1,3 ACSY-Team Laboratory of Pure and Applied Mathematics University of Abdelhamid Ibn
Badis
2 National Polytechnic School of Oran, Maurice Audin Department of Mathematics and
Computer Science

zelmatsouheyla@gmail.com, benahmed_ b@yahoo.fr, djillali.bouagada@univ-mosta.dz

Let us consider the following bi-objective constrained optimal control problem
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where,
e The diffusion parameter k is a positive constant.
e The convection term (¢, x) is time-dependent and satisfy 8 € B := L>(0,T’; L>°(Q; R™)).
e The initial temperature is supposed to fulfil yo € L*() and the outer temperature y, €
L*(0,T) is space-independent.
e The bounds in the bilateral box constraints fulfil u,, u, € L>(0,T;R™).

The bi-objective optimization problem (1) — (3) can be transformed, using the weighted
sum method, to a single-objective optimization problem where the objective function is
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For space discretization, we use the symmetric interior penalty Galerkin (SIPG) discretiza-
tion for the diffusion and an upwind discretization for the advection part.
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and

(fn,vn) = Z/Zuzxwdx—l—Z/aj Y — Yg)v ds.
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For time discretization we use the Euler type method. Let Ny be a positive integer. The
discrete time interval I = [0,77] is defined as 0 =ty < t; < -+ < ty;—1 < tn, = T with the size

Tpn=1t, —th_1,forn=1,--- Ny ,and 7= max 7,.
n=1,- ,Np

The discrete approximation scheme of the semi-discrete problem (2) using the backward
Euler type method is

N m
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uneUad TeTh i=0

with

(M’vh> + a<yh,na Uh) = (f7 ’Uh), V'Uh = Vh,
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where
Upa = {u € L*(0,T) :ug <u, <up in (0,7)}, for n=1,2,.., Np.
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