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1. Introduction. We consider the semilinear heat equation

g — Au = |[ulP"tu, x€Q, tel0,T],
u(t,z) =0, x€0Q, tel0,T], (1)
uw(0,z) = up(z), z€9Q,

with p > 1 and uy € L>(Q), where € is a smooth, bounded domain in R
or =RV,

Let u € C((0,T,,) x Q) be a solution of (1) which blows up in finite
time, i.e., u is defined on the maximal interval of time [0,7),), with T,, <
+00. By the blow up alternative, we know that u blows up in L*>°(Q), i.e.,
lim¢y7,, |u(t)||L~(@) = +oo. A classical problem is to determine whether
|u(t)|| a(o) also blows up as t T Ty, for some ¢ < 400, and if so, at what
rate.

We first note that the value ¢ = w plays a critical role as in the
problem of local existence for (1) with ug € L(Q2). The case where ¢ is

N(p-1)
2

supercritical, i.e., ¢ > , 1s essentially known. Indeed,

i =
M lu(t)||La(y = 400,

for all w < q < 400, ¢ > 1. Moreover,

litI?Tinf(Tm —1)°lu(t)|| gy > 0, (2)

m
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