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Propagation and interference of nonlinear spherical pulses at focus

YUAN Ming-sheng”

( School of Business Information, Shanghai University of International Business and Economics, Shanghai 201620, China )

Abstract: The behavior of the pulses like solutions to a semilinear wave equations is discussed under
small initial value conditions. Using the method of nonlinear geometric optics, it is proved that the
solution obtained by using the nonlinear geometric optics is effective around the focus. The
propagation and interference of pulses and the production of new pulses after the interference are
stated. By making use of a differential transformation, the wave equations are translated into one-
order hyperbolic ones because of the spherical symmetry, and the equations for the one-order
approximate solutions are obtained accordingly. The propagation of the pulses along every different
characteristic line is analyzed, and the uniform boundness for the approximate solutions is obtained.
Finally, by effectively estimating the solutions for the error equations, the good asymptotic behavior

of the approximate solutions is testified around the focus.

Key words: uniform Lipschitz; spherical symmetry; geometric optics; focus



