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Abstract. This paper studies the Cauchy problem of a degenerate parabolic equation not

in divergence form with weighted source ut = up∆u+ a(x)uq in Rn × (0, T ), where p ≥ 1,

q > 1, and the positive weight function a(x) is of the order |x|m with m > 0. In a previous

paper of the authors [Critical exponents in a degenerate parabolic equation with weighted

source, Applicable Analysis 92 (2013), 814–830], the the critical and the second critical

exponents were determined as qc = p+1 and a∗ = 2+m
q−p−1

respectively. Now we continue to

consider the life span for the blow-up solutions and the large time behavior for the global

solutions in the subregion of the coexistence exponent region with q > p + 1 + 2+m
N

> qc,

or equivalently, 0 < a∗ < N .
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1 Introduction

In this paper, we consider the nonlinear diffusion equation not in divergence
form with weighted source{

ut = up∆u+ a(x)uq, (x, t) ∈ RN × (0, T ),

u(x, 0) = u0(x), x ∈ RN ,
(1)

where p ≥ 1, q > 1, 0 < u0 ∈ C0(RN ) ∩ L∞(RN ), and 0 < a(x) ∈ C0(RN ),
a(x) ∼ |x|m in the meaning

c1|x|m ≤ a(x) ≤ c2|x|m, x ∈ RN (2)

with c1, c2,m > 0.


