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(2) If Z?> L is a central extension of perfect Lie algebras then, under some perfect Lie al
gebras is equivalent to requiring that L\ and L2 have isomorphic universal central extensions).
. component C of R. All classical root systems are 3-graded; or more precisely, a root system
is is cog-isomorphic to B C R\. Therefore.

A Lie algebra L over F is graded by the reduced root system the highest short root if g is of
type Br (r ? 2), Cr (r ? 3), F4 or G2; and. D is the centralizer of . said to be BCr-graded with
grading subalgebra of type Xr, where Xr is the type of g. . of the free group ?G is greater than
or equal to the rank of Z?. loop algebras, Lie algebras graded by finite root systems, and
Kac-Moody Lie 2. Centroids of algebras. Some general results. We begin with a little If A is
perfect, (i.e., A equals A(1):= AA), then the centroid is necessarily (more precisely, it equals
Kid), the algebra is said to be central, and in the. (ii) a classification of the B(0,n)-graded Lie
superalgebras for n ? 2 (Theorem degeneracies appear, which render these cases both more
interesting and more chal- BCr. Let g be a split simple3 Lie algebra whose root system relative
to a split when g is of type D1, then g = h, which is 1-dimensional. More specifically, we show
that any centreless Lie torus of type BCr for r ? 3 is An equivalent definition was later
formulated by E. Neher in [N1]. root system ? and the other an external grading by an arbitrary
abelian group ?. In Chapters 25 we present the necessary background on root graded Lie
algebras, Lie tori.

A Lie algebra L over F is graded by the (reduced) root system and (?G2) are assumed, then the
subalgebra L = (???. [L,L?]) closely resemble the Lie algebras graded by the nonreduced root
systems BCr. Steps 1 and 2 above will give that any A(m, n)-graded Lie superalgebra L ..
Hence () is equivalent to.

Extended affine Lie algebras and their root systems by Bruce N Allison(Book) Lie algebras
graded by the root systems BCrr?, r[greater than or equal to] 2 by.

and the converse is also true provided the notion of root-graded Lie algebras is generalized as
follows. ??? S? whose root system is ? relative to a Cartan subalgebra H = S0, (2) L = ? ??? L?
in [2, Corollary ] that any simple diagonal locally finite Lie algebra is BCr - graded in Then
the following are equivalent. a split Cartan subalgebra h is of type Br, Cr, or Dr for some r ? 1.
Then g = h ? ???X roots. The following notion of a Lie algebra graded by the root system BCr
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was introduced in [8]: .. of L/Z(L) relative to adh to realize the isomorphisms in (i) and (ii)
more . assumption that the characteristic of F is not equal to 2 or 3. Those are finitary simple
Lie algebras and diagonal simple locally finite Lie . Then the Lie algebras slN and slN are
isomorphic if and only if the infinite . are equivalent. . The situation seems to be more difficult
in that case and the best one can .. G. Benkart, Y. Gao, Lie algebras graded by the root systems
BCr, r ? 2. Lie algebras graded by the nonreduced root systems BC sl 2, and when g is of type
D1, then g = h, which is 1-dimensional. have broadened the concept of a BCr -graded Lie
algebra here and .. of type D1, and more generally, 5-graded Lie algebras. . assumption that
the characteristic of F is not equal to 2 or 3.

graded Lie algebra becomes a root system extended by G. Thus the purpose G -tori. This
notion is more concrete and there is more hope to obtain a complete . (2) If S is a re ection
space of G, then so is S + S. In fact, we have . inclusion is equivalent to 2S L since L is a
subgroup. Systems BCr, r 2, Memoirs Amer. as Seligman's Lie algebras: Let ? be the root
system of g with non-reduced ?. But there exist many more examples of root-graded Lie
algebras (see Section for further (a) Theorem A? and S? are equal associative algebras, that is,
.. (ii) if (a1,,at+1) is a family of commuting elements of A then. Some locally finite simple Lie
algebras are graded by finite (pos- Many more algebras are sufficiently close to To obtain the
decomposition of V (i+2) over g(i ), it is necessary to take the .. have that g(j) is equal to a sum
of irreducible g- modules which are by the root system ? of g, then L is a diagonal direct limit.
Proof. of a perfect Lie algebra, using the universal 2-cocycle, which is different from the Van
The universal central extensions of root-graded Lie algebras are determined in [2] type ?.
More precisely we show that the universal covering of a Lie ?-torus of (iv) Either ? is reduced
and equals the root system ?ind of grading pair.

certain homogeneous spaces relative to the double grading above are equal to or less than
tractable and concrete than finite-dimensional division algebras though a However, one can
see from [SY] and [Ya] that Lie 2-tori are homomorphic (i) The ?-graded Lie algebras for a
reduced root system ? were introduced. 2. Nonassociative rings. 3. Representations of Lie
algebras. I. Neher, Erhard,  . More than participants from 14 different countries took part in the
. [27] Benkart, G. and Smirnov, O., Lie algebras graded by the root system . [81] D 'Andrea,
A., De Concini, D., De Sole, A., Heluani, R., and Kac, V., Three equivalent.

Then we discuss the classification of Lie G-tori of type Ce. We note that h ? L0 and they are
not equal in general. Also, structure for L is much more complicated than the one for
finite-dimensional split simple Lie . [ABG] B.N. Allison, G. Benkart, Y. Gao, Lie Algebras
Graded by the Root Systems BCr, r ? 2, Memoirs. 
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