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During the last decade the so-called double phase operator has
drawn attention from researchers. Originally it was introduced
by Zhikov in the context of homogenization and elasticity the-
ory (see [[7]) and as an example for the Lavrentiev phenomenon
(see [6]). It regained popularity after some novel regularity re-
sults for local minimizers of the corresponding functional (see
[T 24 13]).

In this talk we introduce a new class of quasilinear elliptic
equations driven by the so-called double phase operator with
variable exponents. This part of the talk is based on [4], where
we prove useful properties of the corresponding Musielak-
Orlicz Sobolev spaces (an equivalent norm, uniform convex-
ity, Radon-Riesz property with respect to the modular, density
of smooth functions) and also properties of this new double
phase operator (continuity, strict monotonicity, (S+)-property).
In contrast to the previously known constant exponent case we
are able to weaken the assumptions on the data.

After that we consider a problem with superlinear right-hand
side. This last part of the talk is based on [S]], in which un-
der very general assumptions on the nonlinearity we prove a
multiplicity result for such problems, whereby we show the
existence of a positive solution, a negative one and a solution
with changing sign. The sign-changing solution is obtained
via the Nehari manifold approach and, in addition, we can also
give information on its nodal domains. Furthermore, we derive
a priori estimates on the solutions in the L°°-norm under the
very general setting used above.

*Institut fiir Mathematik, Technische Universitit Berlin, StraBe des 17.

winkert@math.tu-berlin.de

Acknowledgments Angel Crespo-Blanco was funded by the
Deutsche Forschungsgemeinschaft (DFG, German Research
Foundation) under Germany’s Excellence Strategy - The Berlin
Mathematics Research Center MATH+ and the Berlin Mathe-
matical School (BMS) (EXC-2046/1, project ID:

390685689).

References

[1] P. Baroni, M. Colombo, G. Mingione. Harnack inequalities for double
phase functionals. Nonlinear Anal. 121 (2015), 206-222.

[2] P. Baroni, M. Colombo, G. Mingione. Non-autonomous functionals,
borderline cases and related function classes. St. Petersburg Math. J.
27 (2016), 347-379.

3

[ar

P. Baroni, M. Colombo, G. Mingione. Regularity for general functionals
with double phase. Calc. Var. Partial Differential Equations 57 (2018),
no. 2, art. 62, 48 pp.

[4 A. Crespo-Blanco, L. Gasinski, P. Harjulehto, P. Winkert. A new class of
double phase variable exponent problems: Existence and uniqueness.J.
Differential Equations 323 (2022) 182-228.

=

51 A. Crespo-Blanco, P. Winkert. Nehari manifold approach for su-
perlinear double phase problems with variable exponents. Preprint,

arXiv:2211.09189 (2022).

—_

[6] V. V. Zhikov. On Lavrentiev’s phenomenon. Russ. J. Math. Phys. 3
(1995), no. 2, 249-269.

[71 V.V. Zhikov, S.M. Kozlov, O.A. Oleinik, (1994). Homogenization
of Differential Operators and Integral Functionals. Springer-Verlag,
Berlin, 1994.

Juni, 136, 10623 Berlin, Germany. Email: crespo@math.tu-berlin.de,



