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This report is devoted to the class of singular parabolic equations with variable nonlinearity
which involve the p(x, t)-Laplacian. The homogeneous Cauchy-Dirichlet problem is considered

(0.1)

{
ut = div

(
|∇u|p(z)−2∇u)

)
+ f(z, u) in QT = Ω× (0, T ),

u(x, 0) = u0(x) in Ω, u = 0 on ∂Ω× (0, T )

where z = (x, t) ∈ QT , Ω ⊂ Rd, d ≥ 2, is a bounded domain, T < ∞, p(z) : QT 7→ R is a given
function. Equations of the type (0.1) fall into the class of equations with nonstandard growth, or
variable nonlinearity. These equations have been intensively studied in the recent years. Equation
(0.1) degenerates or becomes singular at the points where |∇u| = 0. There already exists a wide
literature on the issues of existence and uniqueness of weak solutions of problem (0.1), see, e.g.,
[1].

We are interested in the sufficient conditions of existence of strong solutions to problem (0.1)
and in the conditions on the data that provide the global higher regularity of such solutions.
Namely, the existence of the derivatives ut ∈ L2(QT ) and D2

xixj
u as elements of the Lebesgue

spaces Lq(·)(QT ) with possibly variable exponent q. In comparison with [2], the global higher
regularity results have been proved for strong solutions of problem (0.1):

sup
(0,T )
‖∇u(t)‖22,Ω + ‖ut‖22,QT

+

∫
QT

(
|∇u|p(z)−2|uxx|2 + |uxx|p(z)

)
dz

≤ C‖∇u0‖22,Ω + Cf .

This report has been prepared in cooperation with S. Antontsev and S. Shmarev.
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