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Special types of derivative nonlinear Schrödinger equations with Zh and Dh–
reductions are analyzed [1], see also [2]
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where k = 1, 2, . . . , h−1 γ is a constant and the index k−p should be understood
modulus h, ψ0 = ψh = 0. They allow also the involutions:

a) ψk = −ψ∗
k, γ = −γ∗, b) ψk = ψ∗

h−k, γ = γ∗. (2)

The limit h→ ∞ leads to 2 + 1 dimensional models. Indeed, if

u(x, t, y) =
h−1∑
j=1

ψj(x, t) exp

(
2πijy

h

)
. (3)

Then (2b) means that u(x, t, y) is real-valued. Retaining only the leading term
of cotan (πk/h) and rescaling x = ξ/h, τ = t/h in (1) we get:

uyτ + γuξξ + γ(u)2ξy = 0, (4)

which is a Kadomtsev-Petviashvilli-like equation without the dispersive term.
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