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Abstract. We consider the energy dependent Schrodinger operator

N
IL= Y Ai(e;0*+u;), which we have previously shown to be associated with
i=0

multi-Hamiltonian structures [2]. In this paper we use an unusual form of the
Lax approach to derive by a single construction the time evolutions of the
eigenfunctions of IL, the associated Hamiltonian operators and the Hamil-
tonian functionals. We then generalise the well known factorisation of
standard Lax operators to the case of energy-dependent operators. The simple
product of linear factors is replaced by a A-dependent quadratic form. We thus
generalise the resulting construction of Miura maps and modified equations.
We show that for some of our systems there exists a sequence of N such
modifications, the r® modification possessing (N—r+1) Hamiltonian
structures.

1. Introduction

In a number of recent papers [1-4] we discussed the two generalised Schrédinger
equations:

N—-1
L11p5< Y ii(si(?2+u,-)>tp=/1"’1p, (1.1a)

0
N
Lyy= <82+ Zui/li>1p=a21p, (1.1b)
1

where a is a constant. We have shown that the isospectral flows of each of these
spectral problems possess (N + 1) compatible Hamiltonian structures B, ..., By.
When N =1 these spectral problems give rise respectively to the KdV and Harry
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