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CLASSICAL SOLUTIONS FOR THE SEMI-LINEAR

MOORE-GIBSON-THOMPSON EQUATION

ALI HAKEM1 AND SVETLIN G. GEORGIEV@

Abstract. This paper is devoted to the Cauchy problem for the semi-linear Moore-

Gibson-Thompson equation. The considered Cauchy problem is investigated for existence
of at least one classical solution. In the paper is proposed a new topological approach for

investigation for existence of classical solutions based upon a recent theoretical result.
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[5] J. Conejero, C. Lizama and F. Ródenas. Chaotic behaviour of the solutions of the Moore- Gibson-
Thompson equation, Appl. Math. Inf. Sci. 9 (2015), 2233-2238.

[6] S. Georgiev and K. Zennir. Classical solutions for a class of IVP for nonlinear two-dimensional

wave equations via new fixed point approach, Partial Differential Equations in Applied Mathematics,
2(2020), 100014.

[7] R. Jday, K. Zennir and S. Georgiev. Existence and smoothness results for a new class of n-

dimensional Navier-Stokes equations, Rocky Mountain J. Math. 49(5): 1595-1615 (2019). DOI:
10.1216/RMJ-2019-49-5-1595.

[8] N. A. Lai and H. Takamura, Nonexistence of global solutions of nonlinear wave equations with weak

time-dependent damping related to Glassey’s conjecture, Differential Integral Equations 32 (1,2) (2019),
37-48.

[9] I. Lasiecka and X. Wang. Moore-Gibson-Thompson equation with memory, part II: General decay of

energy, J. Differential Equations 259 (2015) 7610-7635,.
[10] M. Pellicer and B. Said-Houari. Well posedness and decay rates for the Cauchy problem of the

Moore-Gibson- Thompson equation arising in high intensity ultrasound, Appl. Math. Optim. 80 (2017),
447–478.

[11] M. Pellicer and J. Sola-Morales. Optimal scalar products in the Moore-Gibson-Thompson equation,

Evol. Equ. Control Theory 8, 203-220, 2019.
[12] Polyanin, A., Manzhirov, A., Hoandbook of integral equations, CRC Press, 1998.

Received 28 October 2021

1 Laboratory ACEDP, Djillali Liabes university, 22000 Sidi Bel Abbes, Algeria., 2 Faculty of

Mathematics and Informatics, Sofia University, Bulgaria.
Email address: 1 hakemali@yahoo.com, 2 svetlingeorgiev1@gmail.com

2010 Mathematics Subject Classification. Primary 35A09, 47H10; Secondary 35B33, 35L25.
Key words and phrases. Moore-Gibson-Thompson equation, classical solutions, existence.

81


