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Abstract

Solitons, chaos and fractals were important parts of nonlinear science, which had been invented
and seen a great many developments in the last century. During the developments of the nonlinear
science, Fermi-Pasta-Ulam (FPU) problem played a crucial role. We will introduce the FPU prob-
lem briefly here and analyze the linear mathematical model and the energy of normal modes that
are related to FPU problem. At the same time, we will explain the process of deriving the KdV equ-
ation from FPU problem and get the one-soliton solutions to the KdV equation. Also the plots for
one-soliton and two-soliton solutions are presented.
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I was observing the motion of a boat which was rapidly drawn along a narrow channel by a pair of horses,
when the boat suddenly stopped—not so the mass of water in the channel which it had put in the channel which
it had put in motion; it accumulated round the prow of the vessel in a state of violent agitation, then forward
with great velocity, assuming the form of a large solitary elevation, a rounded, smooth and well-defined heap of
water, which continued its course along the channel apparently without change of form or diminution of speed. |
followed it on horseback, and overlook it still rolling on at a rate of some eight or nine miles an hour, preserving
its original figure some thirty feet long and a foot to a foot and a half in height. Its height gradually diminished,
and after a chase of one or two miles I lost it in the windings of the channel.
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Figure 2. Simplified model
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Figure 4. 2-soliton
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