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17. Single-point Blow-up for Semilinear Parabolic Equations
in Some Non-radial Domains

By Yun-Gang CHEN*) and Takashi SUZUKI**)
(Communicated by Kosaku YosIipa, M. J. A,, March 14, 1988)

§0. Introduction. In this note, we consider
ut—_‘Au"I'f(u)y (t, ») G(O’ T)XQ’
E) u=0, (t,x) e (0, T)Xo0,
(0, 2)=uy(x), zrel.
Here QCRY (N=2) is a bounded domain with smooth boundary and the
initial value u,=wu,(x) =0 is sufficiently smooth, say, u, € C'(2)NC,(2). The
nonlinear term f(u) satisfies
0.1 feC¥0, 0)NC[0, ), f(s)>0 for s>0.
Let u=u(t, ) be the classical solution of (E). Its existence time T is
defined by
0.2) T=sup {c>0|u(t, ) is bounded in [0, ] X £}.
It is well known that for a large class of f and initial value u,, the
solution u(t, ) may blow up, i.e., T<+ oo and
0.3) B u(t, ) ooy = - oo

In this case we say that u=wu(t, x) is a blow-up solution, and T is the blow-
up time (see, for instance [3], [4]).

Here, we consider the blow-up points in some non-radial domains and
will give some single-point blow-up results under a weaker hypothesis than
the radial symmetry or convexity for Q.

Definition. The blow-up set, or the set of blow-up points of u=u(t, x)
is defined as

S={x ¢ Q|there is a sequence (¢,,,) in (0, T) X 2 such that
t, 1T, ,—~x and w(t,, x,)—>o0 as n—+ oo},
and each point x € S is called a blow-up point of u(t, x).

By the definition, we can see that S is a closed set. The standing as-
sumption throughout this note is that f(-) and %, is such that the solution
blows up. For f we assume the following condition.

(F) There exists a function F'=F(u) such that
(i) F()>0, F'(s)=0 and F’(s)=0 for s>0;
.. © ds .
(ii) X W<+ 0 ;
(iii) there is a constant ¢ >0 such that
JF(F(8)— f(S)F'(8)=cF()F'(s) for s>0.
This condition is originally introduced in [6]. It can be seen that
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