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Abstract: The p x p matrix version of the r-KdV hierarchy has been recently
treated as the reduced system arising in a Drinfeld-Sokolov type Hamiltonian sym-
metry reduction applied to a Poisson submanifold in the dual of the Lie algebra
glpr ® C[A, A"1]. Here a series of extensions of this matrix Gelfand-Dickey system
is derived by means of a generalized Drinfeld-Sokolov reduction defined for the
Lie algebra glpr+s <8> C[J, A"1] using the natural embedding glpr c glpr+s for s any
positive integer. The hierarchies obtained admit a description in terms of a p x p
matrix pseudo-differential operator comprising an r-KdV type positive part and
a non-trivial negative part. This system has been investigated previously in the p — 1
case as a constrained KP system. In this paper the previous results are considerably
extended and a systematic study is presented on the basis of the Drinfeld-Sokolov
approach that has the advantage that it leads to local Poisson brackets and makes
clear the conformal (1^-algebra) structures related to the KdV type hierarchies.

0. Introduction

This paper is a continuation of [1], where it was shown how the matrix Gelfand-
Dickey hierarchy [2, 3] fits into the Drinfeld-Sokolov approach [4] (see also [ 5 -
9]) to generalized KdV hierarchies.

The phase space of the matrix Gelfand-Dickey hierarchy is the space of p x p
matrix Lax operators

LPir =Pdr + uxd
r-x + • • • + ur-xd + ur9 ut € C°°(S\glp), (0.1)

where P is a diagonal constant matrix with distinct, non-zero entries. This phase
space has two compatible Poisson brackets: the linear and quadratic matrix Gelfand-
Dickey Poisson brackets. The Hamiltonians generating a commuting hierarchy of
bihamiltonian flows are obtained from the residues of the componentwise fractional
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