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Blow-up Properties of Solutions to a Nonlinear Parabolic Equations

with Variable Index Reaction Term
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Abstract: In this paper, we study the blow-up properties for nonnegative solutions to the following Cauchy

problem ;
u, = Au + " +u’ +ku,(x,t) € R' x (0,7T)
{u(x,O) = uy(x),x e R",

here 0 <p_ = i?fp(x) <p(x) Ssepp(x) =p, is a nonnegative continuous bounded function and 0 <k <A (where
A is the first eigenvalue of — A with homogeneous Dirichlet boundary condition). We prove that there are solutions
u(x,t) with blow-up in finite time if and only if max{p, ,q! >1 and when initial value u,(x) is sufficiently big.
when max | p, ,q | <1 ,the solution u(x,t) shows blow-up properties in finite time to any initial value.

In Section 4, we discuss Fujita indicators of this equation and give several conditions for the solutions blow-up
with any initial value.
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