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Now it is evident that h ®g R is isomorphic to either heiz(R) @ hei;(R),
or heiz(R[x] /(xz)), or hei;(C) depending on the sign of m. Thus, we have
classified up to Q-isomorphism all rational forms for these 3 real Lie algebras.
By Theorem 2 these forms are non-isomorphic. The proof of the theorem is
complete. [

REMARK. It is worth mentioning that the above three real Lie algebras
are not pairwise isomorphic over R. Indeed, the centralizer of any element in
g— = beiz(C) is even dimensional over R since this algebra can be viewed
as a complex Lie algebra, whereas in both g, = heiz(R) @ heiz(R) and
go = heis(R[x]/ (x?)) there are elements with 5-dimensional centralizers. In
order to show that the last two algebras are not isomorphic we need some
more information about elements with 5-dimensional centralizers.

The centralizer C(x) will not be changed if we scale x by any A # 0 or
add to x any central element. This means that dimension of the centralizer
is a well-defined function on the projective space P(g/[g,g]) where g is
either g4 or go. Straightforward computations show that in P(go/[g0, go])
all points with 5-dimensional centralizer belong to a unique line whereas in
P(g+/[g+,9+]) the points under consideration form two disjoint lines.
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