
ON ENERGY INEQUALITIES OF MIXED PROBLEMS 

FOR HYPERBOLIC EQUATIONS 

OF SECOND ORDER 

By 

Rentaro AGEMI 

~ 1. Introduction 

Let R/' be the open half space {ヱ =(x' ， x，，) ε l{n; x'ε Hη\ xn>O} and 

R"t its closure. We consider a hyperbolic operator in [0, T] X R7~ (T> 0) : 

。2 n .;:., I • a2 :., 02 
(1. 1) P(t, x; D) = ~，:;;- -2I; aj (t, x)-~~~--- I; ajk(t, x)ー十一一

。t2 ; τ1 '" 蚯蛉j j ・ b1 '" 蛉j蛉k 

+ (first order) 

which satisfies 

(件1. 2司) j 主主1 {いいい向内川Jμk(仇μ川ムμ川x刈)川+ 向帆(仇川川ムμ川x羽)α向ω叫州kμJ川(伊仇μ(t， x)ムμ川， x刈斗)} ~乙伏Jふi~kρ>0

(但1. 3司) 正仏zムJ川川z口?

for any (υt， 二Z羽Eめ)ε[刊0， T] X R7守~， and any non-z詑ero ~=(ぽ~1 ，γ..一， ι)ε R/'匁￡ヘ The condiｭ

tion (但1. 2勾) me朗ans that P(t, x; D) is strictly hyperbolic and (1. 3) assures to 
impose one boundary condition on a mixed problem considered below (cf. 

~ 2). Here we assume that ajk are symmetric. Moreover we consider the 

following boundary operator on the boundary [0, T] x (R n, -R"t) : 

(1. 4) 
~11_1 _L _j\ a B(t, x';D)= --::.V -I; bj(t, x') ~V_--c(t， x') 十ん (t， x') . 

藕n ;::1' " '藕j , 蚯 

Here we assume that all coe伍cients in (1.1) and (1. 4) are real valued, su伍Cl­

ently smooth and constant except a compact set. 

In the case of operators with constant coe伍cients ， a necessary and 

su伍cient condition for L2-well-posedness1) of a mixed problem with homo崎

1) The mixed problem (P， βis L2-well-posed if and only if there exist positive conｭ
stants C, T and 1" (0< 1"::::; 1') satisfying the following property: For every jε H1((0， T) 

x R';) with f=O (t<0) the problem 

PU =f (t>O , :J::n>O), Bu 二 o (t>O司工戸 0)， u= 竺 =0 (t=O , :J::n>O) 
οι 

has a unique solution uEH2((0, T')xR~') such that 
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