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The solutions of many classical systems can be approximated by solitons.  The soliton waves are solutions of integrable nonlinear evolution equations, which constitute approximations to the equations of the original dynamical systems.  In multiple-soliton solutions, the solitons collide elastically.  They pass through a finite-size collision region and emerge asymptotically unaffected by other solitons, except for possible phase shifts.

The difference between the equations of a full dynamical system and the approximate evolution equation constitutes a perturbation, which has the capacity to generate a plethora of inelastic soliton processes.  Examples of inelastic processes are soliton-anti-soliton sign exchange, soliton anti-soliton annihilation, soliton-anti-soliton creation, soliton decay, soliton merging, dispersive radiation and more.

Such inelastic processes are solutions of the relevant dynamical systems with appropriate initial data and boundary conditions.  The following are examples of such processes.
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Unperturbed two-solitons solution

The solitons collide elastically

[image: image2.jpg]0.01
CL)(t,X) 0.005

-0.005





Soliton-anti-soliton creation
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Soliton decay
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Creation of soliton-anti-soliton pair

accompanied by dispersive wave

