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Abstract. We discuss several ways of how one could classify the various
types of soliton solutions related to NLEE that are solvable with the gen-
eralizedn × n Zakharov–Shabat system. In doing so we make use of the
fundamental analytic solutions, the dressing procedure and other tools char-
acteristic for the inverse scattering method. We propose to relate to each
subalgebrasl(p), 2 ≤ p ≤ n of sl(n), a type of one-soliton solutions which
havep− 1 internal degrees of freedom.

1. Introduction

It is our impression that the question in the title has not been answered satisfacto-
rily even for some of the best known type of soliton equations such as theN -wave
equations, the multicomponentnonlinear Schrödinger (NLS) equation and oth-
ers.

We are using the term “soliton solution” as a special solution to a givennonlinear
evolution equation(NLEE) which is solvable by the so calledinverse scattering
method (ISM) [20, 4]. That means that the NLEE allowsLax representation

[L(λ),M(λ)] = 0 (1)

whereL(λ) andM(λ) are two linear operators. In what follows we take them to
be first order matrix differential operators

Lψ(x, t, λ) ≡ i
dψ
dx

+ U(x, t, λ)ψ(x, t, λ) = 0 (2)

11


