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Finite-dimensional irreducible transitive graded Lie algebras L =
⊕r

i=−q Li of depth q ≥ 1 with
classical reductive component L0 are important in the classification of finite-dimensional simple Lie
algebras over an algebraically closed field of characteristic p > 0. If L−1 is a restricted L0-module
and p > 5, then such Lie algebras are described by the Recognition Theorem of V. G. Kac [Math.
USSR-Izv. 4, 391-413 (1970; Zbl. 0254.17007)]. More recently, G. M. Benkart and the first author of
the paper under review have shown in [Math. Ann. 285, No. 1, 85-98 (1989; Zbl. 0648.17005)] that
L−1 is necessarily a restricted L0-module for p > 5. In the recent preprint [The recognition theorem
for graded Lie algebras in prime characteristic, arXiv:math.RA/0508373 (2005)] G. M. Benkart , the
first author of the paper under review, and A. A. Premet have extended these results to p = 5.

In the case p = 3 things are more complicated as there are series of simple graded Lie algebras
which satisfy the conditions of Kac’s Recognition Theorem but are neither of classical nor of Cartan
type. Moreover, for q = 1 there exist examples in which the L0-module L−1 is not restricted. G. M.
Benkart , A. I. Kostrikin, and the second author of the paper under review [Commun. Algebra 24,
No. 1, 223-234 (1996; Zbl. 0846.17022)] determined those simple Lie algebras L of depth q = 1 in
characteristic p = 3 with non-restricted [L0, L0]-module L−1. Later G. M. Benkart and the authors
of the paper under review [On graded Lie algebras of characteristic three with classical reductive
null component. (English) [CA] Ferrar, J. (ed.) et al., The Monster and Lie algebras. Proceedings
of a special research quarter at the Ohio State University, Columbus, OH, USA, May 1996. Berlin:
de Gruyter. Ohio State Univ. Math. Res. Inst. Publ. 7, 149-164 (1998; Zbl. 0926.17016)] proved
that L−1 is a restricted [L0, L0]-module if q = 2 and p = 3 and conjectured that only for q = 1
the [L0, L0]-module L−1 is not restricted. In the paper under review the authors consider the case
q = 3 and prove the following result. If L =

⊕r
i=−3 Li is a finite-dimensional irreducible transitive

graded Lie algebra over an algebraically closed field of characteristic p = 3 with classical reductive
component L0 and L−i = [L−i+1, L−1] for every i > 1, then L−1 is a restricted [L0, L0]-module
under the adjoint action.


