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1. Introduction

Let us recall some results about linear and semilinear wgvat®ns. We examine
the Cauchy problems

(1.1) Ou = f(u), u(0, x) =uo(x), u,(0, x) =us(x),
(1.2) Ov =0, v(0,x) =uo(x), (0, x)=ui(x),

whereO =92 — A, (t,x) € R, x R* and f € C*> with f£(0) = 0. We suppose that the
initial dataug, uy satisfyug € H*, uy € H*~! for somes > n/2+1. Then it is known
that solutionsu, v exist inC  ([0T ,]JH* N C* ([0, T], H**) for some smallT > 0.
Further, we assume that, u; belong toC* outside some closed set &". If sin-
gularities starting from two different points of this set sihgularities meet, nothing
happens in the linear case. They ignore each other and aentin their track. How-
ever, in the semilinear case, the nonlinear interactionirgfwdarities may generate new
singularities. These are weaker than thosevof by at leastSmi®lev order, which
can be seen immediately as follows: we have: — v) = f(u) € C ([0, T'], H*); hence
u—vecC(0,1], H*).

The aim of this publication is to prove a similar result for akey hyperbolic
equations whose lower order terms satisfy sharp Levi cmmdit To demonstrate the
phenomena which may occur in this setting, we recall a refuli5]. Let v =v(, x)
be the solution of

(1.3) Vg — 1?05 —bv, =0, v(0,x)=uo(x), v,(0,x)=0 x€R.
If b=4m+1 andm € Ny, then the solution is given by

m . ) [2
(1.4) v(t,x):;ijt 7 (91 uo) (x+5>

with some constant€’;,, ; an@,,  does not vanish. We observe twooptera. The
first is theloss of regularity if ug € H*, thenv ¢,.)€ H* ™. There isno classical



