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Abstract

In this talk we study a Dirichlet control problem for the Poisson equation, where the control

is assumed to be piecewise constant function which is allowed to take $M ≥ 2$differentvalues.The

spaceofadmissibleDirichletcontrolsisnon−convexandthereforestandardderivativesinBanachspacesarenotapplicable.Furthermorepiecewiseconstantfunctionsdonotbelongto$Ĥ{1/2}$standardextensiontechniquestoconsidertheweaksolutionoftheDirichletproblemdonotapply.Thereforeweresorttothenotionofveryweaksolutionsofthestateequationin$L̂p$spaces.Wethenstudythedifferentiabilityoftheshape− to− stateoperatorofthisproblemandderivethefirstordernecessaryoptimalityconditionsusingthetopologicalstatederivative.Infactweprovetheexistenceoftheweaktopologicalstatederivativeforamultimaterialshapefunctionalwhichisthenexpressedviaanadjointvariable.ThetopologicalderivativeresemblesformulasfoundforderivativeinthemorestandardDirichletcontrolproblems.InthefinalpartofthepaperweshowhowtoapplyamultimateriallevelsetalgorithmwithinthefiniteelementsoftwareNGSolveandpresentseveralnumericalexamplesindimensionthree.

∗Speaker

sciencesconf.org:esmc2025:603441


