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(3£3) Investigation of the open problems of the Kirchhoff equation
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(#37) 1876, G. Kirchhoff proposed the equation to describe the transversal motions of the elastic
string. 1940, S. Bernstein first studied the global existence for analytic data in one space dimension.
After him, the global solvability both in the Gevrey and Sobolev spaces is not still solved. As to the
problem with the weighted Sobolev spaces, the existence of global solutions was extensively studied.
Since 1990, the author introduced a class of data which is described by the oscillatory integral to prove

the existence of global small amplitude solutions. The aim in this project is to solve such open problems.

The local existence theorem is well known. However, the upper bound estimate for the lifespan of
solutions 1s not known. It would be impossible to obtain such a kind of estimate. The strategy of the
proof is to investigate the location of the intervals on which the energy of order 3/2 for the local solutions
1s increasing. After that, we choose a suitable interval on which the energy is not bounded, and then,

we conclude that the lifespan of solutions is infinite.




