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Motivation - Introduction. For solving the following plasmas physics model: 

(Pl) 
inn 

on an 

R. Temam [10] proposes to formulate the problem (P1 ) as the Euler equations of the following 
variational problem 

( P2) Minimize J(v)= { JVvJ 2 dx+-\ { lddv*l 2 ds-2 { fvdx 
ln ln· s ln 

over the set K = { v E HJ(O), v,. E H 1(0*)}. Here, 0* = (0, meas 0), v,. is the decreasing 
rearrangement of v. 

But, from the results of Sperner [9], R. Temam and the author [8], it is known that if 
u E W 1·P(O) then u* is only in W1~·:(0*). More precisely, it is proved in [8] (see also [7]) 
that if n belongs to a class of "smooth" sets :Ei' then 

(1) 

So it is natural to ask the following questions: 

(Ql) Does the inequality (1) hold for a class of sets other than :Ei? 
(Q2 ) Does the smoothness of the domain really interfere in the regularity of u,.? 

(Q3 ) In view of using the set K, can we remove the singularity at s = 0 or s = JOI for u,.? 

In the first section, we will answer the question ( Q1 ) by proving that if inequality ( 1) is 
valid for all u in W 1•1(0), then 0 belongs to :Ei. 

In the second section, we will exhibit some counterexamples showing the necessity of the 
smoothness of the domain. We begin the last section by showing that if 0 is in a class of 
sets :Ei, u in W 1•P(O), p > N then u. is in W 1•q(O*) for 1 ::; q < 1/(1 + ~ - -k ). We show 
by counterexample that result is sharp for the class of sets :Ei. 
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