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Very weak solutions of parabolic 
systems of p-Laplacian type 

Juha  K i n n u n e n  and  John  L. Lewis(1) 

Abstract .  We show that the standard assumptions on weak solutions to certain parabolic 
systems can be weakened and still the usual regularity properties of solutions can be obtained. In 
order to do this, we derive estimates for the solutions below the natural exponent and then apply 
reverse HSlder inequalities. 

1. I n t r o d u c t i o n  

Our  work is mot iva ted  by the classical Weyl 's  lemma: If a locally integrable  

funct ion satisfies Laplace 's  equa t ion  in the sense of dis t r ibut ions ,  then  it is real 

analyt ic .  In  other words, only a very modest  requi rement  on the regular i ty  of a 

solut ion is needed for a par t ia l  differential equat ion  to make sense and  then  the 

equat ion  gives ext ra  regularity. We are interested in nonl inear  parabolic  systems of 

par t ia l  differential equat ions  so tha t  a counterpar t  of Weyl 's  l emma is too much to 

hope for, bu t  the quest ion of relaxing the s t andard  Sobolev type  assumpt ions  on 

weak solut ions and  still ob ta in ing  regular i ty  theory is the object ive of our work. 

We consider solut ions to second order parabolic  systems 

OUi=divAi(x,t, Vu)+Bi(x, L Vu), i=l, . . . ,N. 
(1.1) at 

In  par t icular ,  we are interested in systems of p -Laplac ian  type. The  pr incipal  pro- 

to type  is the p-parabol ic  sys tem 

COUi _d iv( lV~t lp_2Vui ) ,  i = 1 ,  ,N ,  
0t  "'" 
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