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Introduction. This paper concerns the initial-value problem
u = A(|u|""u) onR" X (0,T7),m>1,
u(x’O) = uO(x)9 x € RN’

where the interval of existence [0,7), T > 0, depends on the initial data u,. We
are interested in solving (IVP) for the largest possible class of functions u,. In
fact, we will prove a nonlinear version of the result which states that the linear
problem

(Ivp)

u, = Au onRY X (0,T),
u(x,0) = uy(x), xERY

has a solution on some interval [0,T) if

0.1)

0.2) f |uo ()| =K dx < o for some ¢ > 0.

(Of course, (0.2) guarantees that the solution formula for (0.1) provides a solution
on [0,4/c).) If u, = 0 it is known that (0.2) is also necessary for (0.1) to have
a solution ¥ = 0 on some time interval [0,7), T > 0 [15].

Here we prove, without the aid of explicit solutions, that (IVP) has a solution
on some interval [0,T) if

(0.3) sup R ~WV*2/m=1) f |uo ()| dx < 0,
k=1 {lx|=<R}
or, equivalently (see the Appendix),
1 |uo (%)
0.3) sup — - dx < ®
0.3) REII’ RN wiem (1 [x[2) /D
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