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1. Introduction

In [10,7] the construction of a solution of the Toda lattice

(-:In =by — b4
by = bn(any1 — an)

}, neN, (1)

from another given solution was studied. Both solutions of (1) were linked to each other by a Backliind transformation, also
called the Miura transformation, given by

b, = Y2nY2n+1, Gn = Y1+ Y +C
b, = Y2n+1¥2n+2> a, = Yon + Vong1 +C

where {y,} is a solution of the Volterra lattice

Yn = Vo Vnr1 — Va—1) - (2)

Here and in the following, the dot means differentiation with respect to t € R. However, we suppress the explicit t-
dependence for brevity.

In [2], the first and the second authors generalized the analysis given in [7] to the kind of Toda and Volterra lattices
studied in [1]. As a particular case, the results obtained in [2] extend the corresponding of [7] to the case of Toda lattices
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where a,(t) and b, (t) are complex functions of t € R. Now, our goal is to extend the results of [2] and [7] to the complex
full Kostant-Toda lattice, which is given by

(D) (2) 2)
a,” =a; — a4,
22 _ (4D MY\ 42 (3) 3
a;” = <an+1 —a )an + ay” — 0y

23 _ (D (1 3) 4) (4)
(15, - <an+2 —a, )) aﬁl + aSI — a4,

, neN. (3)
=1 _ (D M) -1 ®) (2]
anp - (an+p—2 —a, anp + anp — 0,
A0 — (4D MY\ 4
anp - (an+p—] —a, anp
In the sequel, for each n € N we assume that aﬁ,i), i =1,2,...,p, in (3) are continuous functions with complex values
defined in the open interval {, such that
N
()4n #0. forallN eN. (4)
n=1

It is easy to check that these equations can be formally written in a Lax pair form j = [J, J_], where [M, N] = MN — NM is
the commutator of the operators M and N, and J, J_ are the operators whose matricial representation is given, respectively,
by the banded matrices

ad? o1 0
@@ a1 @ 0

J= : N = , (5)
agp) a;p_l) algl) 1 a(p) aépf ) 0

and where J_ is the lower triangular part of J.
In this paper we do not distinguish between each operator and its matricial representation. Moreover, we underline the
formal sense of the Lax pair expression. In fact, it could be that there is no open interval where all the entries of ] are defined.

Definition 1. We say that ] is a solution of (3) if its entries verify (3)-(4).

An important tool in the study of these systems is the sequence of polynomials P,(z) = P,(t, z) associated with the matrix
J, i.e., the polynomials defined by the following recurrence relation, given forn =0, 1, ... by

p—1 )

Y @l P i@ + (@) = 2)Pa(@) + Papa(2) =0 6)
i=1

Py(z) =1, P_1(z) =---=P_pp1(2) =0.

We will use the following well-known fact:
P,(z) = det(zl, —J,), neN. (7)

Here and in the sequel we denote by A, the finite matrix formed with the first n rows and n columns of each infinite
matrix A.
For each p € N, the system

p—1 p—1
Vo = ¥ (Z Yati— Y yni> . nen, (8)

i=1 i=1

called discrete Korteweg-de Vries equations, is an extension of the Volterra lattices (2) studied in [10,7] (see also [6]). As
in (3)-(4), for each n € N we assume that the functions in (8) are continuous and defined in an open set O, such that

N
ﬂ O, # @, forallN eN. 9)
n=1
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