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OP TIMAL BOUNDARY CON TROL FOR DEGENERATE 
PARABOLIC FREE BOUNDARY PROBLEM 

Ву Hardy-Poincare inequality we prove the solvability for optimal control problem for degenerate 
evolutional variational inequality in the case when the degenerate weight function is the functioп 
of potential type. 

За допомогою нерівності Харді-Пуанкаре в роботі доведена розв'язність задачі оптимального 

вагова функція є функцією потенціального типу. 

1. Introduction.

Thc mаіп object of investigation of the givcш paper· is the optimal boundary
control problem for degenerate parabolic inequality with. non-gomogeneous iпitial 
data. The corresponding problems "without degeneration" are the matl1ematical 
models, in particular, for on.e-phase Stefan probleшs and free boundary problems. 
The classical theorems on solvability for optiшal control pгoblerns based on tl1e direct 
variational method provide the existence of solution for such problems ( [1, 2]). In 
the case when we consider the inequality with weight р that is locally integrated 
witl1 its converse tl1e situat,ion witl1 solvability becomes шоrе coшplicate. Naшely, 
for the differential operator that is related with inequality standard conditions for 
existence of solution of corresponding evolution object can Ье broken. This problern 
related to the fact that tlle weight function р can Ье unbounded on the domain П 
or reacl1 zero on subsets of zero I,ebesgue rneasure. It can leads, for example, to tlle 
non-uniqueness of setting of the mаіп bouпdary problem (the so-called Lavrentiev 
phenornenon), and, as the result, noп-uniqueness of setting of the optimal control 
probleш. 

The airn of the paper is to prove the solvability for the optimal control problem 
of degeпerate parabolic iпequality in the case when the weight functioп is the functi
on of pot.ential type. Ву Hardy-Poincare inequality, it is justified the existence of 
optirnal solution for such optimal control problem іп ,veight Sobolev space. 

2. Setting of the problem.

Let П Ье а bounded open set in �N with rather smooth boundary апd let О Е �
N 

Ье an interпal роіпt of the set П. Let tl1e bouпdar-y дП coпsists of three sшooth parts 
Г1 , Г2 and):3 , vrbich are pairs disjoint, Г1 a.nd Г2 have not the common boundary 
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�1 х RN , where Т < +оо, and І:і = (О, Т) х Гі , і= 1, 2, З are correspondiпg parts 
of lateral surface. Let the function р : П --+ R satisfies tl1e �ext coпditions: р > О 
а.е. on П апd 

(1) 

Thus, the function р can Ье identified with Radon measure on П, if we set р(Е) =
J p(x)dx for an arbitrary measurable set Е С П. Recall that as а non-negative 
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