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Abstract In two-space-dimensional case we get the sharp lower bound of the
life-span of classical solutions to the Canchy problem with small initial data for fully
nonlinear wave equations of the form Ouw = F{u, Du, D;Du} in which F(X) = O(|3]*+2)
with @ = 2 in a neighbourhood of A = 0. The cases o = 1 and & > 3 have been
considered respectively in [1] and [2].

Key Words Life-span: classical solution: Cauchy problem; nonlinear wave £4 -
tion

Classification 35G25, 35L15, 35L70. 35105

1. Introduction

Consider the Cauchy problem for fully nonlinear wave equations

Qu = F(u, Du, D, Du) (1.1)
t=0:u=cg¢(z),u = ez (1.2)

g & .8
Qirigms 5);3—;? (1.3)

is the wave operator,

DT:(a -i)1 ﬂ:[ii--- ﬂ) (1.4)
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P, ¥ € CFF(R") and ¢ > 0 is a small parameter,
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X = (A;(‘}"E}'II = D!]-!”-:In:-l["}"l:_i:Jﬁ '113: D:-]-:"':-n:i-l_j :_} 1} (15}
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Suppose that in a neighbourhood of A = 0, say, for |A| < 1, the nonlinear term F — F(X)
in (1.1) is a sufficiently smooth function satisfying

F(}) = O(JA]" ) (1.6)

where o is an inteper > 1.
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Our aim is to study the life-span of classical solution to (1.1)=(1.2) for n = 2 and
all imtegers a > 1. By definition, the life-span T{e) = supr for all T > 0 such that
there exists a classical solution to (1.1)-(1.2) on 0 < ¢t < 1.

In the previous papers [1] and [2] we have respectively considered the cases o = 1
and « > 3, The result is the following:

T(e)= 400 ifn=2anda>3 (1.7)
while if nn = 2 and a =1,
[ be(e)
Fle) 2 { be=l, if ij Y(z)de = 0 (1.8)
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where b is a positive constant and e(e) is defined by
e*e*(e)In(1 + e(g)) = 1 (1.9)
In this paper we will consider the remainder case n = 2 and a = 2 and prove
) b9
T'(e) > (1.10)
exp{ac=?}, if 82 F(0,0,0) =0 (8 = 3,4)

where a, b are positive constants. For this purpase, some refined estimates are needed.
All results mentioned above are sharp due to H.Lindblad [3], Zhou Yi [4]-[5] etc.
In order to prove the desired result, by differentiation, is suffices to consider the
Cauchy problem for the following general kind of quasilinear wave equations

2 2
Ou =" 3 bij(u, Du)uga; +2 Y aoj{u, Du)uss, + Fo(u, Du) (1.11)
i,7=1 a=1
t=0: wuw=ced(z), u =e(z) (1.12)
2 0 &

where ¢ = (2, 2;), Ou = £ > 0 is a small parameter,

gtz O3 = g
¢, ¥ € Cg°(R*) (1.13)

with
supp 19, %} € { ¢ | |z| £ p} (p > 0 constant) (1.14)
and for |A| < 1, where i__z'{,l; (Ad)yi = 0,1,2), b;5(A), ap;(A) and Fp(}) are sufficiently

smooth functions satisfying

bij(A) = bu(A) (4,5 =1,2) (1.15)




