(®)
2018 2021

Breakthrough on the wave-like property of solutions of nonlinear damped wave
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It has been considered that the solutions of semilinear damped wave
equations behave like those of semilinear heat equations in any case according to its time decay
estimates. But this research provides us the threshold of the time decay in the damping term which
divides the situation into two cases. One is heat-like domain in which the critical exponent of the
semilinear terms of unknown function itself is the so-called Fujita exponent for semilinear heat
equations. On contrast, the other is new, wave-like domain in which the critical exponent is the
so-called Strauss exponent for semilinear wave equations. Moreover, in the threshold case, we obtain

the remarkable results that the lifespan, the maximal existence time, of the solution has the
wave-like estimates in the sense that all the estimates are classified by the total integral of the
initial speed. This wave-like phenomenon can be observed in one space dimension, or two space
dimensions with the semilinear terms of low powers.



©)
15K04964
4

1980

Strauss

Strauss

Klein-Gordon

30



combined effect

John
Ning-An Lai Nico Michele
Schiavone

Alessandro Palmieri

Strauss

(A)
22H00097



38 38 12 6

Shunsuke Kitamura, Katsuaki Morisawa, Hiroyuki Takamura 307

The lifespan of classical solutions of semilinear wave equations with spatial weights and 2022

compactly supported data in one space dimension

J. Differential Equations 486-516
DOl

10.1016/j . jde.2021.10.062

Masahiro lkeda, Motohiro Sobajima 64

Life-span of blowup solutions to semilinear wave equation with space-dependent critical damping 2021

Funkcial . Ekvac. 137-162
DOl

Akihiro Umeda, Yuta Wakasugi, Shuji Yoshikawa 171

Energy-conserving finite difference schemes for nonlinear wave equations with dynamic boundary 2022

conditions

Applied Numerical Mathematics 1-22
DOl

10.1016/j .apnum.2021.08.0

Kimitoshi Tsutaya, Yuta Wakasugi 2021

On Glassey’ s conjecture for semilinear wave equations in Friedmann-Lemaitre-Robertson-Walker 2021

spacetime

Boundary Value Problems 94 (2021)

DOl
10.1186/s13661-021-01571-0




Kimitoshi Tsutaya, Yuta Wakasugi 500

On heatlike lifespan of solutions of semilinear wave equations in Friedmann-Lemaitre-Robertson- 2021

Walker spacetime.

J. Math. Anal. Appl. 125133
DOl

10.1016/j . jmaa.2021.125133

Ning-An Lai, Mengyun Liu, Kyouhei Wakasa, Chengbo Wang 281

Lifespan estimates for 2-dimensional semilinear wave equations in asymptotically Euclidean 2021

exterior domains

J. Funct. Anal. 109253
DOl

10.1016/j . jfa.2021.109253

Tomoyuki Tanaka, Kyouhei Wakasa 41

On the critical decay for the wave equation with a cubic convolution in 3D 2021

Discrete Contin. Dyn. Syst. 4545-4566
DOl

10.3934/dcds . 2021048

Ning-An Lai, Nico Michele Schiavone, Hiroyuki Takamura 269

Heat-like and wave-like lifespan estimates for solutions of semilinear damped wave equations 2020

via a Kato"s type lemma

J. Differential Equations

11575-11620

DOl
10.1016/j . jde.2020.08.020




Ning-An Lai, Nico Michele Schiavone, Hiroyuki Takamura 85

Short time blow-up by negative mass term for semilinear wave equations with small data and 2020

scattering damping

Advanced Studies in Pure Mathematics 391-405
DOl

Alessandro Palmieri, Hiroyuki Takamura 27

Nonexistence of global solutions for a weakly coupled system of semilinear damped wave 2020

equations in the scattering case with mixed nonlinear terms

Nonlinear Differential Equations and Applications 1-39
DOl

10.1007/s00030-020-00662-8

Takuto Imai, Masakazu Kato, Hiroyuki Takamura, Kyouhei Wakasa 269

The lifespan of solutions of semilinear wave equations with the scale-invariant damping in two 2020

space dimensions

J. Differential Equations 8387-8424
DOl

10.1016/j . jde.2020.06.019

Masahiro lkeda, Tomoyuki Tanaka, Kyouhei Wakasa 270

Critical exponent for the wave equation with a time-dependent scale invariant damping and a 2020

cubic convolution

J. Differential Equations 916-946

DOl
10.1016/j . jde.2020.08.047




Masahiro lkeda

85

Blow-up of solutions to semilinear wave equations with a scaling invariant critical damping 2020

Advanced Studies in Pure Mathematics 163-170
DOl

Masahiro lkeda, Tomoyuki Tanaka, Kouhei Wakasa 200

Small data blow-up for the wave equation with a time-dependent scale invariant damping and a 2020

cubic convolution for slowly decaying initial data

Nonlinear Anal. 112057
DOl

10.1016/j .na.2020.112057

Kimitoshi Tsutaya, Yuta Wakasugi 61

Blow up of solutions of semilinear wave equations in Friedmann-Lemaitre-Robertson-Walker 2020

spacetime.

J. Math. Phys. 91503
DOl

10.1063/1.5139301

Motohiro Sobajima, Kyouhei Wakasa 484

Finite time blowup of solutions to semilinear wave equation in an exterior domain 2020

J. Math. Anal. Appl. 123667

DOl
10.1016/j . jmaa.2019.123667




Alessandro Palmieri, Hiroyuki Takamura 17(13)
Nonexistence of global solutions for a weakly coupled system of semilinear damped wave 2020
equations of derivative type in the scattering case
Mediterranean J. of Mathematics -
DOl
10.1007/s00009-019-1445-4
Takuto Imai, Masakazu Kato, Hiroyuki Takamura, Kyouhei Wakasa 81
The sharp lower bound of the lifespan of solutions to semilinear wave equations with low powers 2019
in two space dimensions
K.Kato & T.Ogawa & T.Ozawa ed. "Asymptotic Analysis for Nonlinear Dispersive and Wave 31-53
Equations", Advanced Studies in Pure Mathematics
DOl
Masakazu Kato, Hiroyuki Takamura, Kyouhei Wakasa 32(11-12)
The lifespan of solutions of semilinear wave equations with the scale-invariant damping in one 2019
space dimension
Differential Integral Equations 659-678
DOl
Alessandro Palmieri, Hiroyuki Takamura 187
Blow-up for a weakly coupled system of semilinear damped wave equations in the scattering case 2019
with power nonlinearities
Nonlinear Analysis, TMA 467-492

DOl
10.1016/j .na.2019.06.016




Ning-an Lai, Nico Michele Schiavone, Hiroyuki Takamura

Wave-like blow-up for semilinear wave equations with scattering damping and negative mass term 2019
Trends in Mathematics, M.D"Abbicco, M.Ebert, V.Georgiev, T.0zawa ed., "New Tools for Nonlinear 217-240
PDEs and Application™, Birkhauser, Cham
DOl
10.1007/978-3-030-10937-0_8
Masahiro lkeda, Yuta Wakasugi 148
Global well-posedness for the semilinear wave equation with time dependent damping in the 2020
overdamping case
Proc. Amer. Math. Soc. 157-172
DOl
10.1090/proc/14297
Masahiro Ikeda, Motohiro Sobajima, Yuta Wakasugi 16(3)
Sharp lifespan estimates of blowup solutions to semi-linear wave equations with time-dependent 2019
effective damping
J. Hyperbolic Differ. Equ. 495-517
DOl
10.1142/50219891619500176
Masahiro Ikeda, Motohiro Sobajima, Kyouhei Wakasa 267(9)
Blow-up phenomena of semilinear wave equations and their weakly coupled systems 2019
J. Differential Equations 5165-5201

DOl
10.1016/j . jde.2019.05.029




Kazumasa Fujiwara, Masahiro lkeda, Yuta Wakasugi

62(2)

Estimates of lifespan and blow-up rates for the wave equation with a time-dependent damping and 2019

a power-type nonlinearity

Funkcial . Ekvac. 157-189
DOl

Motohiro Sobajima, Yuta Wakasugi 21(5)

Weighted energy estimates for wave equation with space-dependent damping term for slowly 2019

decaying initial data

Commun. Contemp. Math. 1850035
DOl

10.1142/50219199718500359

Vladimir Georgiev, Hideo Kubo, Kyouhei Wakasa 267(5)

Critical exponent for nonlinear damped wave equations with non-negative potential in 3D 2019

J. Differential Equations 3271-3288
DOl

10.1016/j . jde.2019.04.004

Kyouhei Wakasa, Borislav Yordanov 266(9)

Blow-up of solutions to critical semilinear wave equations with variable coefficients 2019

J. Differential Equations 5360-5376

DOl
10.1016/j . jde.2018.10.028




N.-A.Lai and H.Takamura

45

Nonexistence of global solutions of wave equations with weak time-dependent damping and 2019

combined nonlinearity

Nonlinear Analysis, RW 83-96
DOl

10.1016/j -nonrwa.2018.06.008

N.-A.Lai and H.Takamura 32(1-2)

Nonexistence of global solutions of nonlinear wave equations with weak time-dependent damping 2019

related to Glassey®"s conjecture

Differential and Integral Equations 37-48
DOl

M.lkeda and M.Sobajima 182

Sharp upper bound for lifespan of solutions to some critical semilinear parabolic, dispersive 2019

and hyperbolic equations via a test function method

Nonlinear Analysis, TMA 57-74
DOl

10.1016/j .na.2018.12.009

M.lkeda, T.Inui, M.Okamoto and Y. Wakasugi 18

L"p-L"g estimates for the damped wave equation and the critical exponent for the nonlinear 2019

problem with slowly decaying data

Communications on Pure and Applied Analysis 1967-2009

DOl
10.3934/cpaa.2019090




M.lkeda and M.Sobajima

470

Remark on upper bound for lifespan of solutions to semilinear evolution equations in a two- 2019

dimensional exterior domain

J. Math. Anal. Appl. 318-326
DOI

M.lkeda and T.Inui 32

The sharp estimate of the lifespan for semilinear wave equation with time-dependent damping 2019

Differential and Integral Equations 1-36
DOI

M_Sobajima and Y.Wakasugi 23

Diffusion phenomena for the wave equation with space-dependent damping term growing at infinity 2018

Advances in Differential Equations 581-614
DOI

K_Nishihara, M.Sobajima and Y.Wakasugi 25

Critical exponent for the semilinear wave equations with a damping increasing in the far field 2018

NoDEA Nonlinear Differential Equations Appl. 25-55

DOl




K.Wakasa and B.Yordanov 180
On the nonexistence of global solutions for critical semilinear wave equations with damping in 2019
the scattering case
Nonlinear Analysis, TMA 67-74
DOl
10.1016/j .na.2018.09.012
70
2018
375-378
DOl
65 49 19
lifespan
2022
2022
1 combined effect
2022

2022




2022

2022

Hiroyuki Takamura

The lifespan estimates of classical solutions of 1D semilinear wave equations with spatial weights

The 18th Linear and Nonlinear Waves

2021

Hiroyuki Takamura

A new classification of semilinear damped wave equations by lifespan estimates

The 13th ISAAC Congress, Session 12: Partial differential equations on curved space-times

2021

Decay property of solutions to the semilinear wave equation with space-dependent damping and absorbing nonlinearity

11

2022




2021

Decay property of solutions to the semilinear wave equation with space-dependent damping and absorbing nonlinearity

2021

Yuta Wakasugi

Global existence and asymptotic behavior for nonlinear damped wave equations on measure spaces

Recent Advances in Nonlinear Evolution Equations

2021

Global existence and asymptotic behavior for nonlinear damped wave equations on measure spaces

2021




Blow up of solutions of semilinear wave equations in de Sitter spacetime

2021

2021

2021

2021

Decay property of solutions to the semilinear wave equation with space-dependent damping and absorbing nonlinearity

2021

2021




On the critical decay for the wave equation with a cubic convolution in 3D

2021

lifespan

Critical Exponent and NLPDE

2021

2021

Hiroyuki Takamura

Heat or wave? A classification of semilinear damped wave equations with time-dependent coefficients

The 45th Sapporo Symposium on Partial Differential Equations

2020




On heatlike lifespan of solutions of semilinear wave equations in Friedmann-Lemaitre-Robertson-Walker spacetime

2021

2021

Weighted energy estimates for solutions to the wave equation with space-dependent damping

36

2021

Yuta Wakasugi

Blow-up of solutions of semilinear wave equations in Friedmann-Lemaitre-Robertson-Walker spacetime

Webinar on Evolution Models, Critical exponent versus blow-up in evolution models

2020

On the critical decay for the wave equation with a cubic convolution in 3D

2021

2021




On the critical decay for the wave equation with a cubic convolution in 3D

2020

On the critical decay for the wave equation with a cubic convolution in 3D

2020

17

2019

Hiroyuki Takamura

The lifespan of solutions of semilinear wave equations with the scale-invariant damping in two space dimensions

2019 Workshop on Geometry and Nonlinear Partial Differential Equations

2019




Masahiro lkeda

Test function method for blow-up phenomena of semilinear wave equations and their weakly coupled system

2019 Workshop on Geometry and Nonlinear Partial Differential Equations

2019

Masahiro lkeda

Blow-up phenomena of semilinear wave equations and their weakly coupled system

Fall Southeastern Sectional Meeting

2019

Masahiro lkeda

Blow-up phenomena of semilinear wave equations and their weakly coupled system

12th ISAAC Congress

2019

Global well-posedness for the wave equation with a time-dependent scale invariant damping and a cubic convolution

2020

2019




Endpoint Strichartz estimates for the damped wave equation

35

2020

2019

Asymptotic behavior of solutions to the wave equation with space-dependent damping and slowly decaying data

NLPDE

2019

Endpoint Strichartz estimates for the damped wave equation

2019




Yuta Wakasugi

Lp-Lg estimates for the damped wave equation and the critical exponent for the nonlinear problem with slowly decaying data

12th International ISAAC Congress

2019

Endpoint Strichartz estimate for the damped wave equation and its application

Workshop on nonlinear PDE in Numazu

2019

Blow-up of solutions to critical semilinear wave equations with variable coefficients

2019

H.Takamura

Lifespan estimates of solutions of semilinear wave equations with the scale invariant damping in one space dimension

36 ,

2019




H.Takamura

Lifespan estimates of solutions of semilinear wave equationswith the scale invariant damping in one space dimension

2019

2018

2018

H.Takamura

Lifespan estimates of solutions of semilinear wave equations with the scale invariant damping in one space dimension

Seminario di Matematica,

2018




lifespan

2018

lifespan

2018 ,

2018

2018

H.Takamura

Multipliers on the wave-like blow-up for nonlinear damped wave equations

The 11th Mathematical Society of Japan (MSJ) Seasonal Institute (SI) The Role of Metrics in the Theory of Partial
Differential Equations,

2018




Wave-like blow-up for semilinear damped wave equation

2018

H.Takamura

The “ wave-like” blow-up for nonlinear wave equations with the scattering damping

Eighth Euro-Japanese Workshop on Blow-up,

2018

2018

2018




2018

M. Ikeda

Sharp estimate of lifespan to semi linear damped wave equation with an effective time-dependent damping

International Workshop on "Fundamental Problems in Mathematical and Theoretical Physics", Waseda University,

2018

M. Ikeda

Blow-up of solutions to semi linear wave equation with a scaling invariant critical damping

MSJ-SI "The Role of Metrics in the Theory of Partial Differential Equations", Hokkaido University

2018

On blowup solutions of semi linear wave equation and their weakly coupled system

2019 ,

2019




2018

On a test function method for blowup of solutions to semi linear damped wave equations

2018 ,

2018

Y .Wakasugi

Weighted energy estimates for wave equation with space-dependent damping term for slowly decaying initial data

12th AIMS Conference on Dynamical Systems, Differential Equations and Applications, SS102: Asymptotics for Nonlinear
Diffusion Equations and Related Topics, National Taiwan University

2018

Critical exponent for the semilinear wave equations with a damping increasing in the far field

2019 ,

2019




34 ,

2019

Critical exponent for the semilinear wave equation with a damping term depending on time and space variable

2018

L"p-L~g estimates for the damped wave equation and the critical exponent for the nonlinear problem with slowly decaying data

2018

On the blow-up theorem for critical semilinear wave equations

MZ ,

2019




K.Wakasa

On the blow-up theorem for critical semilinear wave equations

16th Linear and Nonlinear Waves,

2018

On the blow-up theorem for critical semilinear wave equations

2018

On the blow-up theorem for critical semilinear wave equations

2018

(lkeda Masahiro)

(00749690) (82401)




(Wakasugi Yuta)

(20771140) (15401)
(Wakasa Kyouhei)
(60783404) (50103)

20

2019

2019




