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Abstract 3
In this work we analyze the relations between two different concepts of solution of the Neumann problem 4
for a second order parabolic equation: the usual notions of weak solution and those of transposition solution, 5
which allow well-posedness of problems with measure data. We give a regularity result for the transposition 6
solution and we prove that, under smoothness assumptions for the principal part of the operator, the local 7
regularity of the transposition solution is the same as that of the usual weak solution. As an interesting 8
particular case, we present a rigorous proof of local continuity of the solution for a convection—diffusion 9
problem with pointwise source term. 10
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1. Introduction
1.1. Preliminaries

Let 2 be a bounded domain of R” with Lipschitz boundary I'. For T > 0, we denote
Or=0x(0,T),and Xy =1 x (0, T).
We consider the general second order parabolic problem with Neumann boundary condition:

d .
—y+Ly=f in Or,

at
a
2 —g onZr, M
aUL

y(x,0) =y in {2,

where

Ly = Z {Zau(x t)— —i—al(x t)y} +Zbl(x t)—+c(x Ny,
auL Z{Z“u(x Do +ailx, t)y}vi(x),

1
for ¥(x) = (v1(x), ..., v,(x)) the outward unit normal vector to I" in the point x € I'. We
assume the following standard hypotheses on the coefficients of the operator L:
e qjj€L®Qr), 1 <i,j<n,
®aj,bj e L¥(Qr)1 <i<n,
e c € L™(Qr),
eJda>0/>", Z?zla,j(x, NEE; = alg|?, VE e R", ae. (x,1) € Or.

Finally we introduce the associated family of bilinear forms

a(t; ., ) : H'(@2) x H' () — R

defined by:
a(t; w,v) = f ZZa,](x t) —d —l—/ Zal(x t)w—dx
i=1 j=1
+f Zbi(x,t)a—wvdx+/ c(x, Hwvdx, )
= 0x; 0

and the family of operators A() € L(H'(£2), [H'(£2)]) defined by:
(A(Hw,v) =a(t; w,v), VYw,ve Hl(Q), ae.rte€ (0, 7).

We shall also use the notation a(¢; w, v) with the same meaning as in Eq. (2) when w € whr ()
and v € WP (£2) with p € (1, 00) and T+5 =1

All along the mathematical literature several concepts of weak solution for second or-
der parabolic equations have been given (see, for instance, Ladyzenskaja et al. [19],
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