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Consider the semilinear parabolic problem


ut − ∆u = f (u)
u=0


u(0) = u0 ,

on Ω,
on ∂Ω,

(1)

where Ω is a bounded smooth domain in RN . The authors consider geometrical and topological properties
of the set G of values u0 ∈ C0 (Ω) initiating globally deﬁned solutions and of the set B of values u0 ∈ C0 (Ω)
initiating solutions that blow up in ﬁnite time. Here C0 (Ω) denotes the space of continuous functions on
Ω that vanish on ∂Ω. Note that G ∪ B = C0 (Ω).
Suppose that f ∈ C 1 (R, R) and that there is ε > 0 such that s2 f ′ (s) ≥ (1 + ε)sf (s) for all s ∈ R. The
main results are: If in addition sf (s) is positive for large values of |s| and if f has at most subcritical
growth, then G is not convex. If f (s) = |s|α s with α > 0, if f has at most subcritical growth, and if Ω
is a ball, then the set Grad of radially symmetric functions initiating global solutions of (1) is connected.
And, last but not least, the set B is path connected in general.
There is also a section about open problems.
For the entire collection see [Zbl 1192.35004].
Reviewer: Nils Ackermann (Mexico City)
MSC:
35K58
35B44
35B40

Semilinear parabolic equations
Blow-up in context of PDEs
Asymptotic behavior of solutions to PDEs

Cited in 3 Documents

Keywords:
convexity; connectedness; blow-up set; global existence; subcritical growth

Edited by FIZ Karlsruhe, the European Mathematical Society and the Heidelberg Academy of Sciences and Humanities
© 2022 FIZ Karlsruhe GmbH
Page 1

