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A new proof for blow-up to the Cauchy problem

of a semt-linear wave equation
YANG Shanshan' ,JIANG Hongbiao®
(1.School of Sciences,Zhejiang Sci-Tech University, Hangzhou 310018, China;
2.Department of Mathematics, Lishui University, Lishui 323000, China)

Abstract: In this paper, we study the Cauchy problem (Glassey guess) of small initial value of the

semi-linear wave equations with derivative nonlinear term in n-dimension space. We prove that the energy
solution will blow up in a finite time when 1 << p <1+ — (where p is a nonlinear indicator) ,and what
N —

is more, the upper bound estimate of the lifespan is established. By using the truncation function and a
special solution of the linear wave equation, we construct a test function, which is negative itself but has
nonnegative derivative with respect to the time variable. We draw the conclusions by a simple new method
and simplify the predecessors’ proof.
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