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Abstract: We consider constructing the higher order Hamiltonian structures on the
dual of the Lie algebra from the first Hamiltonian structure of the coadjoint orbit
method. For this purpose we show that the structure of the Lie algebra g is inherited
to the algebra of vector fields on g* through the solution of the Modified Classical
Yang-Baxter equation (Classical r matrix). We study the algebra that generates the
compatible Poisson brackets.

Introduction

Let D be a ring of differential operators and E be a ring of pseudo-differential
operators. We have a direct sum decomposition such as

where E-\ is a subring of E consisted of pseudo-differential operators whose
orders are at most — 1. For PeE, we abbreviate ProjeDP and ProjeE_P as

P+ and P- respectively. Let L be a monic pih order differential operator, L =
dp + ap-\(x)dp~l H ----- h tfoOOj where d — -j^. We define the space of δ functions
K such as
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We regard that
K =

where C~°°(R) is distribution of R. Let M be a space of functional of L such as
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