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The author proves the completeness of the multiplet systems based on Bethe vectors for the general
Heisenberg magnet model. The method is based on the connection between the algebraic model of Bethe
and the representation theory of the Lie group SU(p + 1). Firstly, the basic results on the general Heisenberg magnet are given. The algebraic system of equations describing a Heisenberg magnet is studied for
the case N → ∞, where N is the number of all possible states of the magnet. The solutions of this system
are parametrized by Bethe vectors. The number of these vectors is calculated and the hypothesis of completeness is rigorously formulated. Secondly, a fundamental combinatorial formula is proven, based on the
m
m
following relation between the characters ωkm of SU(p + 1) : ωkm ⊗ ωkm = ωkm−1 ⊗ ωkm+1 + ωk−1
⊗ ωk+1
. This
formula is used then to prove the completeness for the general Heisenberg magnet. The completeness hypothesis results from the equality of the number Z(N, s|µ) of Bethe vectors and the multiplicity eµ of the
irreducible representation Vµ of SU(p + 1), which signature µ, in the tensorial product ⊗n Wn = Σeµ Vµ
of representations. Finally, a method for obtaining the irreducible representations Vη in the tensorial
product Vλ ⊗ Vµ of irreducible representations is given.
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