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Abstract: We start with the generic AKNS system
dψ
+ (q(x, t) − λσ3 ) ψ(x, t, λ) = 0,
Lψ ≡ i
dx


q(x, t) =

0
q−

q+
0


,

(1)

whose potential q(x, t) belongs to the class of smooth functions vanishing fast
enough for x → ±∞. By generic here we mean that the complex-valued functions q+ (x, t) and q− (x, t) are independent. Using L as a Lax operator we can
integrate a system of two equations for q+ (x, t) and q− (x, t) generalizing the
∗
famous NLS equation (GNLS). After the reduction q+ (x, t) = q−
(x, t), this
system reduces to the NLS equation; applying different ‘nonlocal’ reduction
∗
(−x, t) = u(x, t), 2 = 1 we obtain the nonlocal NLS [1]:
q+ (x, t) = q−
i

∂u 1 ∂ 2 u
+
+ u2 (x, t)u∗ (−x, t) = 0.
∂t
2 ∂x2

(2)

which also finds physical applications.
We prove that the ‘squared solutions’ of (1) form complete set of functions
thus generalizing the results of [2,3], see also [4]. Then, using the expansions of
q(x, t) and σ3 qt (x, t) over the ‘squared solutions’ we extend the interpretation
of the inverse scattering method as a generalized Fourier transform also to the
nonlinear evolution equations related to L. Next, following [3] we introduce a
symplectic basis, which also satisfies the completeness relation and denote by
δη(λ) and δκ(λ, t) the expansion coefficients of σ3 δqt over it. If we consider
the special class of variations σ3 δq(x) ' σ3 qt δt then the expansion coefficients
δη(λ) ' ηt δt and δκ(λ, t) ' κt δt provide us with the action-angle variables for
the generalized NLS system and for the nonlocal NLS (2).
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