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We have derived a family of mKdV-type equations related to the affine Lie
algebras g using a Coxeter Zh-reduction where h is the Coxeter number of g.
Each of these systems of equations is Hamiltonian. For the algebra sl(r + 1) it
reads:
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In particular for g ≃ sl(5), i.e. r = 4 we obtain:

H =
2b

3a3

∫ ∞

−∞
dx

(
− c1

2s21

∂q1
∂x

∂q4
∂x

+
c2
2s22

∂q2
∂x

∂q3
∂x

+ q1q
3
3 + q32q4 + q3q

3
4

+
3

8s1

(
q24

∂q2
∂x

− 2q2q4
∂q4
∂x

+ 2q1q3
∂q1
∂x

− q21
∂q3
∂x

)
+ 3q1q2q3q4 + q31q2

+
3

8s2

(
q22

∂q1
∂x

− 2q1q2
∂q2
∂x

+ 2q3q4
∂q3
∂x

− q23
∂q4
∂x

))
.

(2)

where sk = sin(kπ/5) and ck = cos(kπ/5), k = 1, 2, i.e.
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We also derive the recursion operators and demonstrate their Hamiltonian
hierarchies. Similar results can be derived also for affine algebras of higher rank.
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