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The analysis of effects by derivative loss in the fundamental solution of the
high-dimensional wave equation on nonlinear problems
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In the high dimensional space-time, which means larger dimension than 3 in
space, the fundamental solution of the wave equation has the so-called "derivative loss". It is one
of the reason of preventing us to analyze the nonlinear problem by means of point-wise estimates of
the solution. In this research, we clarify that the derivative loss in the nonlinear term of the
integral equation which is equivalent to the differential equation with the small data and the
power-type nonlinearity does not make any influence to the maximal existence time of the solution.
In addition, we have an extra non-local term of time-derivative of the nonlinear term in the
differential equation if such a derivative loss is neglected. Moreover, we also clarify that the
derivative loss in the linear term contributes the main time-decay, and makes the critical exponent
dividing global-in-time existence and finite-time blow-up go the solution smaller if it is
neglected.



2012-2014

¢y

[11]

[8]
@

®

[6]

[3]

[°]

[°1

[7]

[10]

©



®

2018-2022 H
) [1,2,4,5]

Strauss Glassey

[51

Strauss
[1,2,4]
[4] [1]
[2] combined effect
[1.2]
®)

1. N.-A.Lai & H.Takamura, Nonexistence of global solutions of nonlinear wave equations
with weak time-dependent damping related to Glassey"s conjecture, Differential and
Integral Equations, 32(1-2) (2019), 37-48.
https://projecteuclid.org/euclid.die/1544497285

2. N.-A.Lai & H.Takamura, Nonexistence of global solutions of wave equations with weak
time-dependent damping and combined nonlinearity, Nonlinear Analysis, RWA, 45 (2019),
83-96. . https://doi.org/10.1016/f.nonrwa.2018.06.008
3. s »

, 70(4) (2019), 375-378.

4. N.-A.Lai & H.Takamura, Blow-up for semilinear damped wave equations with subcritical

exponent in the scattering case, Nonlinear Analysis, TMA, 168 (2018), 222-237.
https://doi.org/10.1016/].na.2017.12.008

5. N.-A.Lai & H.Takamura & K.Wakasa, Blow-up for semilinear wave equations with the
scale invariant damping and super-Fujita exponent, Journal of Differential Equations,
263 (2017), 5377-5394. . https://doi.org/10.1016/].jde.2017.06.017

6. H.Takamura & K.Wakasa, Global existence for semilinear wave equations with the
critical blow-up term in high dimensions, Journal of Differential Equations, 261 (2016),
1046-1067. . https://doi.org/10.1016/j.jde.2016.03.036

7. M.A.Rammaha & H.Takamura & H.Uesaka & K.Wakasa, Blow-up of positive solutions to
wave equations in high space dimensions, Differential and Integral Equations, 29(1-2)
(2016), 1-18. . https://projecteuclid.org/euclid.die/1448323250

8. T.Imai & M.Kato & H.Takamura & K.Wakasa, The sharp lower bound of the lifespan of

solutions to semilinear wave equations with low powers in two space dimensions, K.Kato



& T.0gawa & T.0zawa ed. the proceeding of the international conference "Asymptotic
Analysis for Nonlinear Dispersive and Wave Equations™, Advanced Study of Pure
Mathematics,

9. H.Takamura, Improved Kato"s lemma on ordinary differential inequality and its

applications to semilinear wave equations, Nonlinear Analysis, TMA, 125 (2015), 227-

240. . https://doi.org/10.1016/j.na.2015.05.024
10. s »
, 1969 (2015), 40-63. . http://www.kurims.kyoto-
u.ac. jp/~kyodo/kokyuroku/contents/pdf/1969-04. pdf
11. s .
, 1959 (2015), 153-163. . http://www.kurims.kyoto-

u.ac. jp/~kyodo/kokyuroku/contents/pdf/1959-10.pdf

1. H.Takamura, Lifespan estimates of solutions of semilinear wave equations with the

scale invariant damping in one space dimension, 36

, 2019.
2. H.Takamura, Lifespan estimates of solutions of semilinear wave equationswith the
scale invariant damping in one space dimension, , 2019.
3. , ,
, 2018.
4. ., , 1 , 2018.

5. H.Takamura, Lifespan estimates of solutions of semilinear wave equations with the
scale invariant damping in one space dimension, Seminario di Matematica, Bari
University, 2018.

6. ,
lifespan, , 2018.
7. .
lifespan , 2018 , 2018.
8. s .
2018.

9. H.Takamura, Multipliers on the wave-like blow-up for nonlinear damped wave equations,
The 11th Mathematical Society of Japan Seasonal Institute, The Role of Metrics in the
Theory of Partial Differential Equations, 2018.
10. , Wave-like blow-up for semilinear damped wave equations,

, 2018.
11. H.Takamura, The “ wave-like” blow-up for nonlinear wave equations with the

scattering damping, Eighth Euro-Japanese Workshop on Blow-up, 2018.



12. , , , 2018.
13. , ,
, 2018.
14. , ,
, 2018.
15. H.Takamura, Multipliers on the wave-like blow-up for nonlinear damped wave
equations, Workshop Critical exponent and nonlinear evolution equations, 2018.
16. , multiplier,
- , 2017.
17. H.Takamura, Recent progress in analysis on semilinear damped wave equations,
Workshop "Analysis and the general relativity", 2017.
18. , Strauss lifespan ,
2017 , 2017.
19. H.Takamura, Blow-up for semilinear damped wave equations with super-Fujita exponent,
The 11th ISAAC congress, joint session of special sessions "Nonlinear PDE" and "Special
interest group: IGPDE Recent progress in evolution equations", 2017.
20. , , 2017 9
, 2017.
21. H.Takamura, Recent development of analysis on nonlinear damped waves,
, 2017.
22. H.Takamura, Characteristic properties of nonlinear waves in two space dimensions,
, 2017.
23. H.Takamura, Blow-up for semilinear wave equations with non-effective damping,
Workshop on Nonlinear Wave Equations, 2017.
24. , The sharp lower bound of the lifespan of
solutions to semilinear wave equations with low power in two space dimensions,
2017 , 2017.
25. H.Takamura, Blow-up for semilinear wave equations with non-effective damping
Zhejiang-Tohoku ( - ) International workshop ” Nonlinear Partial Differential
Equations 2017" , 2017.

26. . Strauss ,
, 2017.
27. , ,
2017.
28. , ,
, 2017.
29. s .
, 2016.

30. , ,



, 2016.

31. , Blow-up for semilinear wave equations with scale invariant
damping and super Fujita exponent, 2016
, 2016.
32. s .
, 2016.
33. , Blow-up for semilinear wave equations with scale invariant damping and
super Fujita exponent, , 2016.
34. , ,
, 2016.
35. , 2
, 2016 , 2016.
36. , Improved Kato’ s lemma and 2D semilinear wave equations, The 23rd

Machikaneyama Seminar on PDEs, 2016.

37. s »
, 2015.
38. , .
, 2015.
39. , Kato’ s lemma and its application to semilinear wave equations,
11 , 2015.

40. H.Takamura, Improved Kato®s lemma on ordinary differential inequality and its
application to semi-linear wave equations, ISAAC 2015, session 13, Special interest
group: IGPDE, Nonlinear partial differential equations, 2015.
41. , ,

- , 2015.



