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Propagation of Singularities for semilinear Wave Equa-
tions with nonlinearity satisfying null condition

Shingo Ito
(Science Univercity of Tokyo)

We consider the propagation of singularities for the following semilinear wave equation,

Ou = f(u){(9w)® — |Vul*} + g(u),

where 2
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Definition 1. We say that a subset K of R} x (RZ\{0}) is a conic set if (z, ) € K im-
plies that (z, t£) € K for any t > 0.

Definition 2. We call v is in H] ,(x9, &) if there exists a smooth function ¢(x) sup-
ported near xy with ¢(zg) = 1 and a conic neighborhood K of £ in R™\{0} such that

(€ xK ()|pu(€)] € LA(R™)

where yx(€) is the characteristic function of K and (£) = (1 + 3. ¢2)1/2.
IfI'is a closed conic set in R x (R¢\{0}) (that is, conic in the ¢ variables), we shall say that
vwe H' (I')ifue H (x, &) for all (z, £) €T

Definition 3. Let p(x,£) is a characteristic polynomial of differential operator P.

The curves z(s), £(s) are bicharacteristics if

dx; JOp dg; Op ;
= el ), G= gt E ) (=1 )

Since (—— — ——) p=0 we see that p is constant on each of these curves

0& 0xj Oz 0

Jj=1



; one on which p
vanishes is called a null-bicharacteristic of p.

Theorem 4. Suppose that U is an neighborhood of zy and f, gis C°°. Suppose that u €
H*(U), s > n/2, satisfies

Ou = f(u){(8u)? - [Vul*} + g(u),
Let I denote a null bicharacteristic for 0 and suppose that

u € H] (xo, &) for some point (zg, &) on T,

then u € H] /(T') for n/2 < s <r <2s—n/2.
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