
Preface
Quasilinear hyperbolic systems describe many physical phenomena. Particu-

larly, important examples occur in gas dynamics, shallow water theory, plasma
physics, combustion theory, nonlinear elasticity, acoustics, classical or relativistic
fluid dynamics and petroleum reservoir engineering. Solutions to quasilinear hyper-
bolic systems model wave propagation in fluid dynamics or continuum mechanics.
By means of investigating the generalized null condition, we systematically study
the global existence and the blow-up phenomenon, in particular, the life span ofC1
solutions to Cauchy problem for general quasilinear hyperbolic systems with small
and decaying initial data. Roughly speaking, when system satisfies the generalized
null condition, the $C^{1}$ solution globally exists on $t\geq 0$ . Basing on this, we fur-
ther investigate the large time behaviour of the global $C^{1}$ solution. If the system
does not satisfy the generalized null condition, then, in general the $C^{1}$ solution
blows up in a finite time: the first order derivatives of the $C^{1}$ solution tend to the
infinity as $t$ goes to this finite time, however the solution itself remains bounded.
Furthermore, we give the asymptotic behaviour of life spgn of the $C^{1}$ solution and
illustrate that envelope of characteristics of the same family will appear and sin-
gularities occur at the starting point of the envelope, i.e., the point with minimum
t-value on the envelope. Moreover, two mechanisms of breakdown of $C^{1}$ solutions
to quasilinear hyperbolic systems are discussed. Some successful applications of
our general theory are given to the quasilinear canonical system related to the
Monge-Amp\‘ere equation, the system of nonlinear three-wave interaction in plasma
physics, the nonlinear wave equation with higher order dissipation, the system of
one-dimensional gas dynamics with higher order damping, the system of motion of
an elastic string, the system of plane elastic waves for hyperelastic materials and
the nonlinear wave equation with scalar operators of higher order.
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