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We introduce the notion of renormalized solutions and consider existence of
such solutions for a reaction diffusion equation which has extremely large initial
data.

Let £2 be a bounded domain in RV, N > 1, with a Lipschitz boundary 92
whenever N > 2, and let T > 0. We consider the following reaction diffusion
equation

u _ Ay = u? in Q = (0,T] x £,
(RD) ot
u = 0 on ¥ = [0,T]x 012,
u0) = g in £,

where ¢ : {2 — R is a given nonnegative and nontrivial function.

Reaction diffusion equations are related to many equations arising from
mathematical biology, however, we have not yet obtained global existence re-
sults for reaction diffusion equations in the case of extremely large initial data
in an appropriate sense. When 1 < N < 2, in general, the local solution of (RD)
blows up in finite time while the initial value g is nontrivial, and when N > 2,
if g is small then (RD) has a global solution decaying to 0 as t — co. On the
other hand, if g is large enough then the local solution blows up in finite time.
In the case of large initial data, it is a good way to utilize the concept of renor-
malized solutions which are defined by truncated functions. We there introduce
the notion of renormalized solutions and prove existence of such solutions for
the reaction diffusion equation (RD) which has extremely large initial data g.
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