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We will discuss strong and weak versions of maximum and comparison
principles for solutions of a class of problems⎧⎪⎨⎪⎩

𝜕𝑡𝑢−∆𝑝𝑢 = 𝜆|𝑢|𝑝−2𝑢+ 𝑓(𝑥, 𝑡), (𝑥, 𝑡) ∈ Ω𝑇 ,

𝑢(𝑥, 0) = 𝑢0(𝑥), 𝑥 ∈ Ω,

𝑢(𝑥, 𝑡) = 0, (𝑥, 𝑡) ∈ 𝜕Ω× (0, 𝑇 ),

(𝒫)

where 𝜆 ∈ R, Ω𝑇 := Ω× (0, 𝑇 ) is a parabolic cylinder, Ω ⊂ R𝑁 (𝑁 ≥ 1)
is a bounded domain with Lipschitz boundary 𝜕Ω, and 𝑇 ∈ (0,+∞).

It is well-known that in the linear case 𝑝 = 2 any (classical) solution 𝑢
of (𝒫) satisfies the weak maximum principle, that is, the assumptions
𝑢0 ≥ 0 in Ω and 𝑓 ≥ 0 in Ω𝑇 imply that 𝑢 ≥ 0 in Ω𝑇 . Moreover, the
additional assumption 𝑢(𝑥0, 𝑡0) = 0 for some (𝑥0, 𝑡0) ∈ Ω𝑇 yields 𝑢 ≡ 0
in Ω𝑡0 , i.e., the strong maximum principle holds. At the same time,
analogous principles for 𝑝 ̸= 2 cannot be satisfied, in general, without
additional assumptions on the parameter 𝜆, initial and source data; they
are significantly different for the fast diffusion (singular case, 𝑝 < 2)
and slow diffusion (degenerate case, 𝑝 > 2).

Several related counterexamples are given. The talk is based on the
works [BT14, BT19].
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