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1. Introduction

(1)

（Energy conservation）（Energy conservation）



2. Trivial estimates by C1 property of the coefficients

E lExample:



(2)(2)

Theorem 2.1.

Question.



Generalized energy conservation （= GEC）

Theorem 2.1.

Main purpose
Take β smaller as far as it is possible under some 
additional assumptions to higher order derivativesadditional assumptions to higher order derivatives 
of the coefficient.



3. C2 property in the critical case

Theorem 3.1. ([Reissig-Smith (2005)])

Example:

Theorem 3.2. 



Th 4 1 ([H (2007)])

4. Cm property in the super-critical case
Theorem 4.1. ([H. (2007)])

Corollary. 



Summary of the conditions for (GEC)

RegularSingular

SlowFast SlowFast



4. Idea of the proof of Theorem 3.1

Fourier transformationFourier transformation



Remark.



Diagonalization





j th step of j p
Diagonalization



Symbol class in ZH

Properties:p



Proposition. 





Summary of the conditions for (GEC)

(Stabilization property)

RegularSingular

SlowFast SlowFast



5. Gevrey property



Gevrey class

Theorem 5.1. ([H.])



Summary of the conditions for (GEC)



6. Key idea of the proof of Theorem 5.1



Symbol class in Zk

Properties:p

The following estimate is essential for (i):



Proposition. The followings hold uniformly with respect to k:



6. Some remarks
(I) I iti l b d l bl ith t b d(I) Initial boundary value problem with a compact boundary



(GEC) for IBVP in bounded daomin

Cauchy ProblemCauchy Problem

IBVP



(II) Application to the Global solvability of Kirchhoff equation

(i) We easily have the estimate:(i)  We easily have the estimate:

(ii)  The solution can be prolonged from t =T if
but one cannot expect in in general…

(iii) is not necessary for
if ti f it bl diti [0 T)if             satisfy some suitable conditions on [0,T).



[Manfrin (2005)]

[H. (2006)][ ( )]

(III) Weakly hyperbolic equation with Gevrey coefficients

[Colombini – Nishitani (2000)]
[H (2005)] (C∞ coefficient)[H. (2005)] (C coefficient)


