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We study the Dirichlet problem for the class of nonlocal parabolic equations

(1) ut = div(|∇u|p[u]−2∇u) + f(x, t) in QT ,

where QT = Ω × (0, T ) is a cylinder, Ω ⊂ Rn, n ≥ 2, is a bounded domain. The forcing term f is a given
sufficiently smooth function.

The variable exponent of nonlinearity p(·) ∈ ( 2n
n+2 , 2) is a given function whose argument is a functional of

the sought solution. It is assumed that p[u] ≡ p(l(u)), where l(u) is a linear functional over Lα(Ω), α ∈ [1, 2]:

l(u) =

∫
Ω

g(x)u(x, t) dx, g ∈ Lα
′
(Ω).

We find sufficient conditions for global in time existence of a strong solution u ∈ C0([0, T ];L2(Ω)) with
ut ∈ L2(QT ) and |∇u|p[u] ∈ L1(QT ), prove the uniqueness, and show that every solution vanishes in a finite

time. It is proven that under the weaker assumption,
2n

n+ 2
< p(·) ≤ p+ < ∞, the problem admits a local

in time solution.
Global in time existence and uniqueness of strong solutions are proved also for the singular nonlocal

equations

(2) ut = div(|∇u|p[∇u]−2∇u) + f(x, t) in QT .

The exponent p[∇u] = p(l(|∇u|)) : [0,∞) 7→
(

2n
n+2 , 2

)
is a sufficiently smooth function whose argument is

the linear functional of ∇u:

l(|∇u|) =

∫
Ω

|∇u|α, dx, α ∈ (1, 2].

The results were obtained in collaboration with S. Antontsev and I. Kuznetsov [1, 2, 3].
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