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1. Introduction



2. Known Results(1)

・P.R.Garabedian – M.Schiffer(’52-53)：Laplace eq. 

・D.Fujiwara-S.Ozawa (’78)：m-th order elliptic eq.

Theorem A



Stokes equations

General(single) m-th order elliptic eq.Laplace eq.

Elliptic system

P.R.Garabedian – M.Schiffer D.Fujiwara – S.Ozawa

3. Known Results(2)

where

H.Kozono –E.U.(2011 submitted)



4.Perturbation

(a) Laplace eq. (b) Stokes eq.



Stokes eq.(H.Kozono- E.U.)

Theorem B



Laplace eq.(P.R.Garabedian-M.Schiffer)

Stokes eq.(H.Kozono – E.U.)

Theorem A

Theorem B



Aim To refine the proof of Theorem B 
5. Background

Sol. of  (E)

(E)

Green function

① Green Integral formula



② Parametrix (        ：approximation of the Green function        )

(P.R.Garabedian)

③ A priori estimate



② Parametrix
① Green Integral formula

③ a priori estimate

Stokes op.

(H.Kozono-U.)

Bogovskii formula

and

Stokes eq. (H.Kozono-E.U.)



6. Key Lemma

① Green Integral formula
② Parametrix
③ A priori estimate

Aim To refine the proof of Theorem B 

Hadamard variational formula 

Laplace eq. and Stokes eq.
P.R.Garabedian – M.Schiffer H.Kozono –E.U.

・D.Fujiwara-S.Ozawa (’78)：m-th order elliptic eq.



7. Results(1)



8. Results(2)



9.Remark
(a) Laplace eq. (b) Stokes eq.

・・

・

・



① Green Integral formula
② Parametrix
③ A priori estimate

(H.Kozono – E.U.) (D.Fujiwara – S.Ozawa)

① A priori estimate

① Green Integral formula
② Whitney extension theorem

10.How to Construct Hadamard variational formula



11.Idea of the Proof Inoue – Wakimoto(‘77)
(Moving boundary problem

for the Navier-Stokes eq.) 



10. Outline of the Proof

(By key Lemma)



Green function

Green integral formula

Sol. of  (ISE)

(ISE)







6. Outline of Proof



5. Main Theorem



Application
Asymptotic formula of the eigenvalue of  Laplacian (S.Ozawa ’78) 


