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1. INTRODUCTION AND RESULTS

In this paper, we are interested in the study of the Cauchy problem
for the non-linear wave equation in R3

(11) (O} —A)u+v? =0 u=u(t,z) teR, reR®
‘ Up=o = up(z) € H' NLPTY; Qupeo = uy(z) € L2

Here, p is an odd integer, and the function u is assumed ta take real

values.
The formally conserved energy for (1.1) is
1 1 upt!
1.2 2) = ¥ 2 - 2
0 Bw= [ (Joer v+ L) e

The Sobolev imbedding in R® , H! — LS, leads to the natural classi-
fication in terms of the different values of p

p =1 linear

p = 3 subcritical

p = 5 critical

p 2> 7 super critical

Existence and uniqueness of strong solutions for (1.1) is well known
in the subcritical case p < 3. In the critical case p = 5, the Cauchy
problem for (1.1) has been solved by Grillakis [G] and Shatah-Struwe
[S.S]. We recall here the known global result on strong solutions (see
Shatah-Struwe [S.S] and Bahouri-Shatah [B.S]

Theorem 1. (p = 5) For any (ug,u1) € H'(R3) x L2(R3) there exist
in the space

B= {atu € L®(R, L%,V u € L®(R,L?),u € L’(R, L“’)}
a unique solution to the Cauchy problem ’

5 —
Ou+u’ =0, yp=o = U, Optip=0 = Uy
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