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the other hand, one may apply the fl1 scattering theory to the initial values considered 

in Theorem.t in the case 0' > .tI N. What happens is that, with respect to the scattering 

theory, Theorem .t provides information of different nature (i.e. the fact that 1I u.( t) lI u> -f 2 

behaves like t - V). 
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4 SOICH m.o KATAYA1'.tA 

where '/I. is tbe unique classical solution to 

(2. l b) {
(Df - o'6.)u(t,x) = ° 
u(O, x) = I (x), (D,u)(O, x) = 9(X) 

[or (t,x) E (0 ,00) x JR', 
for X E 1R3. 

For a given function '" = ",{t, x), we define another mapping U]¢; c] by 

(2.2.) U],,;;c](t,x) = v(t,x) for (t,x) E (O,oo) x JR' , 

where v is the unique classical solution to 

(2.2b) 
{

(Dl - c'6%)v(t,x) = ¢i{ t,x) 
v(O, x) = (D,v)(O, x) = ° for (t,x) E (O,oo) x JR' , 

for x E ]R3. 

To estimate £2-norms of U[ Fj - Fj(2) j e,l, we use the following. 

Lemma 2.1 (von Wahl ]15)). We have 

(2.3) IIU]¢>;c]{t")II,,<:;c [' 11";(T, ·)IIL."dT 107·t>0, • 10 
and 

(2.4) IIU'I!,g; e](t. ·) IIL, <:; C(II/IIt, + 1191IL"') lor t > 0. 

For the estimate of L2-norms of U[F,(2); e,l, we can make usc of a better est imate 
because F(2) = En Bu.Gn. 

Since 

(2. 5) U]D,,,;; el = D.U]¢>; el - oo .• Uo]O, ';;{O, .); cl, a = 0, I, 2. 3 

with Kronecker's delta 

o _{I, i=j 
I.] - 0, i ij, 

the energy inequality and (2.4) imply the following: 

Lemma 2.2 . Lei. Q E {a, 1, 2, 3}. Then we have 

(2.6) IIUID,¢>; cJ( t, . )IlL, s C ([ II¢{ T, -)IIL,dr + 60 •• 1I¢{0 •. ) Ii, .• " ) 

lor t > 0. 
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