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The inverse problem for an integrable system of 3 coupled equations of Nonlinear Schrodinger type
with constant boundary conditions (CBC) is studied. The system has been proposed previously as an
integrable 1-dimensional model for the Bose-Einstein condensate of particles with spin 1 in the absence
of an external field. The model requires CBC, since they are related to the condensate average particle
density.

The Lax pair of the system is associated to the symmetric C.I space SP(4)/U(2) in the special case
of CBC. The fundamental analytic solutions of the Lax operator L. are constructed and two minimal
sets of scattering data are identified. A generalization of the Wronskian relations, taking into account
the CBC, allows the construction of two sets of “squared solutions” of L. The completeness of the
“squared solutions” is proven, which allows for an explicit expansions of the system variables and
their variations over the “squared solutions”. These expansions involve the scattering data. Thus, the
mapping between the system variables and the scattering data can be viewed as a Generalized Fourier
Transform and the “squared solutions” of L - as generalized exponents . A properly chosen recursion
operator, for which the “squared solutions” are their eigenfunctions, allows for the description of the
related integrable hierarchy of equations with CBC.
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