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Abstract. We study certain classes of integrable nonlinear differential equa-
tions related to the type symmetric spaces. Our main examples concern equa-
tions related to A.IIl-type symmetric spaces. We use the Cartan involution
corresponding to this symmetric space as an element of the reduction group
and restrict generic Lax operators to this symmetric space. Next we outline
the spectral theory of the reduced Lax operator L and construct its funda-
mental analytic solutions. Analyzing the Wronskian relations we introduce
the ‘squared solutions’ of L and derive the recursion operators by three dif-
ferent methods.

CONTENTS

Lo Introduction .. .....couein i
2. Preliminaries .. ........ooiuuoi e
2.1.  Generalized Zakharov-Shabat Systems ..........................
2.2. Gauge Transformations and Generalized Heisenberg Ferromagnets. .
2.3. The Groupof Reductions .............cooiiiiiiiiiiiiieennnn.
3. Reductions of Generalized HF Equation..............................
3.1. Lax Representation. ... .........o.eeiiuiiiiiiniiinieenneenn..
3.2. Spectral Properties of L........ ...,
4. Recursion OPEerators ... ........ouuuueeeeeemneeeeeaiieee s
4.1. Recursion Operators Through GKS Approach.....................

*Reprinted from J. Geom. Symm. Phys. 20 (2010) 1-34.

11





