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Abstract. In this paper, we study existence of periodic solutions for an anisotropic differen-
tial operator via the minimax methods in critical point theory. Concretely, we consider a ®-
Laplacian operator and we extend and generalize known results obtained in the isotropic setting
given by a p-Laplacian system. Moreover, our results when applied to p-Laplacian system
improve the ones known in the literature nowadays.

Mathematics subject classification (2020): 34C25, 34B15.
Keywords and phrases: Periodic solutions, critical point, minimax, anisotropic.

REFERENCES

S. ACINAS, L. BURI, G. GIUBERGIA, F. MAZZONE, AND E. SCHWINDT, Some existence results on
periodic solutions of Euler-Lagrange equations in an Orlicz-Sobolev space setting, Nonlinear Analy-
sis, TMA. 125 (2015), 681-698.

S. ACINAS, J. MAKSYMIUK, AND F. MAZZONE, Clarke duality for Hamiltonian systems with non-
standard growth, Nonlinear Analysis 188 (2019), 1-21.

A. AMBROSETTI AND G. PRODI, A primer of nonlinear analysis, Cambridge University Press, Cam-
bridge, 1995.

P. AMSTER, Topological methods in the study of boundary value problems, Universitext, Springer US,
2013.

G. BUTTAZZO, M. GIAQUINTA, AND S. HILDEBRANDT, One-dimensional variational problems: An
introduction, Oxford Lecture Series in Math., Clarendon Press, 1998.

M. CHMARA AND J. MAKSYMIUK, Anisotropic Orlicz-Sobolev spaces of vector valued functions and
lagrange equations, J. Math. Anal. Appl. 456 (2017), no. 1, 457-475 (English).

F. CLARKE, Functional analysis, calculus of variations and optimal control, Graduate Texts in Math-
ematics, Springer, 2013.

PH. CLEMENT, M. GARCIA-HUIDOBRO, R. MANASEVICH, AND K. SCHMITT, Mountain pass type
solutions for quasilinear elliptic equations, Calculus of Variations and Partial Differential Equations
11 (2000), no. 1, 33-62.

A. FONDA, Playing around resonance: An invitation to the search of periodic solutions for second
order ordinary differential equations, Birkhduser Advanced Texts Basler Lehrbiicher, Springer Inter-
national Publishing, 2016.

M. GIAQUINTA AND S. HILDEBRANDT, Calculus of variations i, Grundlehren der mathematischen
Wissenschaften, Springer Berlin Heidelberg, 2013.

C. R. HARRIS et al., Array programming with NumPy, Nature 585 (2020), no. 7825, 357-362.

J. D. HUNTER, Matplotlib: A 2d graphics environment, Computing in science & engineering 9 (2007),
no. 3, 90-95.

E. JONES, T. OLIPHANT, P. PETERSON, et al., SciPy: Open source scientific tools for Python, 2001.

M. A. KRASNOSEL’SKIT AND JA. B. RUTICKII, Convex functions and Orlicz spaces, P. Noordhoff
Ltd., Groningen, 1961.

C. LI, R. P. AGARWAL, AND C.-L. TANG, Infinitely many periodic solutions for ordinary p-laplacian
systems, Advances in Nonlinear Analysis 4 (2015), no. 4, 251-261.

© ey, Zagreb
Paper DEA-14-36


http://dx.doi.org/10.7153/dea-2022-14-36

534

[16]
[17]
[18]

[19]

[20]

[21]

[22]
[23]

[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]

[32]

S. ACINAS AND F. MAZZONE

C.L1,Z.-Q. Ou, AND C.-L. TANG, Periodic solutions for non-autonomous second-order differential
systems with (q, p) -laplacian, Electronic Journal of Differential Equations 2014 (2014), no. 64, 1-13.
J. MAWHIN AND M. WILLEM, Critical point theory and hamiltonian systems, Applied Mathematical
Sciences, Springer, 2010.

F. MAZZONE AND S. ACINAS, Periodic solutions of Euler—Lagrange equations in an anisotropic
orlicz—sobolev space setting, Revista de la Unién Matemadtica Argentina (2019), 323-341.

D. PASCA, Periodic solutions of a class of nonautonomous second order differential systems with
(g, p) -laplacian, Bulletin of the Belgian Mathematical Society-Simon Stevin 17 (2010), no. 5, 841—
851.

D. PASCA AND C.-L. TANG, Some existence results on periodic solutions of nonautonomous second-
order differential systems with (q,p)-laplacian, Applied Mathematics Letters 23 (2010), no. 3, 246~
251.

D. PASCA AND C.-L. TANG, Periodic solutions of non-autonomous second order systems with
(q(1), p(2)) -laplacian, Math. Slovaca 64 (2014), 913-930.

M. M. RAO AND Z. D. REN, Theory of Orlicz spaces, vol. 146, Marcel Dekker, Inc., New York, 1991.
G. SCHAPPACHER, A notion of Orlicz spaces for vector valued functions, Appl. Math. 50 (2005),
no. 4, 355-386.

C.-L. TANG, Periodic solutions of non-autonomous second-order systems with y-quasisubadditive
potential, Journal of Mathematical Analysis and Applications 189 (1995), no. 3, 671-675.

C.-L. TANG, Periodic solutions for nonautonomous second order systems with sublinear nonlinearity,
Proc. Amer. Math. Soc. 126 (1998), no. 11, 3263-3270.

X. TANG AND X. ZHANG, Periodic solutions for second-order Hamiltonian systems with a p-
Laplacian, Ann. Univ. Mariae Curie-Sktodowska Sect. A 64 (2010), no. 1, 93-113.

N. TRUDINGER, An imbedding theorem for HO(G,Q) -spaces, Studia Mathematica 50 (1974), no. 1,
17-30.

X.-P. WU AND C.-L. TANG, Periodic solutions of a class of non-autonomous second-order systems,
J. Math. Anal. Appl. 236 (1999), no. 2, 227-235.

Y. XIANG, D. Y. SUN, AND X. G. FAN, AND W. GONG, Generalized simulated annealing algorithm
and its application to the Thomson model, Physics Letters A 233 (1997), no. 3, 216-220.

X. YANG AND H. CHEN, Existence of periodic solutions for sublinear second order dynamical system
with (q, p)-laplacian, Mathematica Slovaca 63 (2013), no. 4, 799-816.

F. ZHAO AND X. WU, Periodic solutions for a class of non-autonomous second order systems, J.
Math. Anal. Appl. 296 (2004), no. 2, 422-434.

K. ZHU, Analysis on fock spaces, Graduate Texts in Mathematics, Springer US, 2012.

Differential Equations & Applications
www.ele-math.com
dealele-math.com



