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Abstract. In this paper, we study the behaviour of solutions to quasilinear wave equa-

tions in two space dimensions. We obtain blow-up results near the wave front. More
precisely, any radially symmetric solution with small initial data is shown to develop sin-
gularities in the second order derivatives in finite time, while the first order derivatives
and itself remain small. Moreover, we succeed to represent the solution explicitely near
the blowing up point.
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1. Introduction

This paper deals with the initial value problem:

u_{tt}-c^{2}(u_{t}, u_{r})(u_{rr}+ \frac{1}{r}u_{r})=\frac{1}{r}u_{r}G(u_{t}, u_{r}) ,

(r, t)\in(0, \infty)\cross(0, T_{\epsilon}) , (1.1)

u(r, 0)=\epsilon f(r) , u_{t}(r, O)=\epsilon g(r) , r\in(0, \infty) (1.2)

where

c^{2}(u_{t}, u_{r})=1+a_{1}u_{t}^{2}+a_{2}u_{t}u_{r}+a_{3}u_{r}^{2}+O(|u_{t}|^{3}+|u_{r}|^{3}) ,
G(u_{t}, u_{r})=O(|u_{t}|^{2}+|u_{r}|^{2})

near u_{t}=u_{r}=0 and the initial data are smooth and have compact sup-
port. The equation (1.1) is the radially symmetric form of quasi-linear wave
equations in two space dimensions. In [2], we have shown that the smooth
solution to the initial value problem (1.1) and (1.2) exists almost globally,
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