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Abstract. We study the Backlund transformation of the GeΓfand-Dickey
equations, and in particular how the factorization of nth order differential
operators leads to Lax type equations for first order operators, generalizing
work of Adler and Moser [1]. In a similar fashion we study the Toda
equations.

1. Introduction

In the study of the Korteweg-deVries (KdV) equation,

a Backlund transformation for (1.1) can be made to play an important role, as in
[1]. As is well known, (1.1) can be rewritten in the Lax form

Factoring

L = ATA, A = D — v, Aτ=—D — v,

we find q = q{v) = υx + v2, and the Backlund transformation for (1.1),
corresponds to reordering the factors of L, i.e.,

L = ATA\->L = AAT, q{p)\->q( — v). (1.3)

The crucial point is that the transformation q{v)\->q( — υ) preserves (1.1). The best
way to see that for our purposes is to observe that if υ satisfies the so-called
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