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da solução
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do relatório.
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The influence of data regularity in the
critical exponent for a class of semilinear
evolution equations

Marcelo R. Ebert , Cleverson R. da Luz and Máıra F. G. Palma

Abstract. In this paper we find the critical exponent for the global ex-
istence (in time) of small data solutions to the Cauchy problem for the
semilinear dissipative evolution equations

utt + (��)�utt + (��)�u + (��)�ut = |ut|p, t � 0, x � Rn,

with p > 1, 2� � [0, �] and � � (�, �]. We show that, under additional
regularity

�
H�+�(Rn) � Lm(Rn)

�
�

�
H2�(Rn) � Lm(Rn)

�
for initial data,

with m � (1, 2], the critical exponent is given by pc = 1 + 2m�
n . The

nonexistence of global solutions in the subcritical cases is proved, in the
case of integers parameters �, �, �, by using the test function method
(under suitable sign assumptions on the initial data).

Mathematics Subject Classification. Primary 35B33, 35B40; Secondary
35L71, 35L90.

Keywords. Semilinear evolution operators, Structural dissipation, Global
small data solutions, Critical exponent, Asymptotic behavior of solutions.

1. Introduction

Let us consider the Cauchy problem for the semilinear dissipative evolution
equations

�
utt + (��)�utt + (��)�u + (��)�ut = |ut|p, t � 0, x � Rn,

(u, ut)(0, x) = (u0, u1)(x),
(1.1)

The first author have been partially supported by Fundação de Amparo à Pesquisa do
Estado de São Paulo (FAPESP), Grant Number 2017/19497-3. The second author has been
partially supported by Conselho Nacional de Desenvolvimento Cient́ıfico e Tecnológico -
CNPq, Proc. 308868/2015-3 and 314398/2018-0.
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Mathematics 

Decay rates for second-order linear evolution problems 
with fractional laplacian operators  

Cleverson Roberto da LuzI , Maíra Fernandes Gauer PalmaI  

I Universidade Federal de Santa Catarina, Santa Catarina, SC, Brasil 

ABSTRACT 

In this work we study the asymptotic behavior of solutions for a general linear second-order evolution 
differential equation in time with fractional Laplace operators in ℝ𝑛  We obtain improved decay 
estimates with less demand on the initial data when compared to previous results in the literature. In 
certain cases, we observe that the dissipative structure of the equation is of regularity-loss type. Due to 
that special structure, to get decay estimates in high frequency region in the Fourier space it is 
necessary to impose additional regularity on the initial data to obtain the same decay estimates as in 
low frequency region. The results obtained in this work can be applied to several initial value problems 
associated to second-order equations, as for example, wave equation, plate equation, IBq, among 
others. 

Keywords: Asymptotic behavior; fractional Laplace operator; Fourier space; second-order equations 

1 INTRODUCTION 

We consider the following Cauchy problem with fractional Laplace 

operators in ℝ𝑛: 

𝑣௧௧ ሺ𝑡, 𝑥ሻ ൅ ሺെ∆ሻఋ𝑣௧௧ ሺ𝑡, 𝑥ሻ ൅ ሺെ∆ሻఈ𝑣ሺ𝑡, 𝑥ሻ ൅  ሺെ∆ሻఏ 𝑣௧ሺ𝑡, 𝑥ሻ ൌ 0, 𝑡 ൒ 0, 𝑥 ∈ ℝ𝑛           (1) 

with initial data 

𝑣 ሺ0, 𝑥ሻ ൌ  𝑣0ሺ𝑥ሻ,   𝑣௧ሺ0, 𝑥ሻ ൌ  𝑣1ሺ𝑥ሻ,                                                                                             (2) 
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Em, 20/04/2021 

 

 

 

 

_______________________________________ 

Assinatura Proponente 

 

............................................................................................................................................. 

 

Aprovado na reunião da Câmara de Pesquisa do dia 30 de abril de 2021 (ata 250). 
  
 

 

 

_______________________________________ 

Assinatura Coordenador de Pesquisa 

Departamento de Matemática – UFSC 
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