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Abstract. We have derived a new system of mKdV-type equations which can be
related to the affine Lie algebra A(2)

5 . This system of partial differential equations
is integrable via the inverse scattering method. It admits a Hamiltonian formulation
and the corresponding Hamiltonian is also given. The Riemann-Hilbert problem for
the Lax operator is formulated and its spectral properties are discussed.
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1. Introduction

The general theory of the nonlinear evolution equations (NLEE) allowing Lax rep-
resentation is well developed [1, 3, 6, 9, 10, 21]. In this paper our aim is to derive
a set of modified Korteveg–de Vries (mKdV) equations related to three affine Lie
algebras using the procedure introduced by Mikhailov [20]. This means that the
equations can be written as the commutativity condition of two ordinary differen-
tial operators of the type

Lψ ≡ i
∂ψ

∂x
+ U(x, t, λ)ψ = 0

Mψ ≡ i
∂ψ

∂t
+ V (x, t, λ)ψ = ψΓ(λ)

(1)

where U(x, t, λ), V (x, t, λ) and Γ(λ) are some polynomials of λ to be defined
below. We request also that the Lax pair (1) possesses appropriate reduction group
[20], for example if the reduction group is Zh (h is a positive number) the reduction
condition is

C
(
U(x, t, λ)

)
= U(x, t, ωλ), C

(
V (x, t, λ)

)
= V (x, t, ωλ). (2)
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