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A SPECTRAL THEORY FOR SOLVABLE LIE ALGEBRAS
OF OPERATORS

E. BoAssO AND A. LAROTONDA

The main objective of this paper is to develop a notion of joint
spectrum for complex solvable Lie algebras of operators acting on a
Banach space, which generalizes Taylor joint spectrum (T.J.S.) for
several commuting operators.

I. Introduction. We briefly recall the definition of Taylor spectrum.
Let A(C") be the complex exterior algebra on »n generators ey, ... , €,
with multiplication denoted by A. Let E be a Banach space and
a=(ay,...,a,) be amutually commuting n-tuple of bounded lin-
ear operators on E(m.c.0.). Define A;(E) = A\,(C") ®c E, and for
k >1, Dk—l by:
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where ~ means deletion. Also define D, =0 for k <0.

It is easily seen that Dy Dy, = O forall k, thatis, {AZ(E), Di}tkez
is a chain complex, called the Koszul complex associated with a and
E and denoted by R(E, a). The n-tuple a is said to be invertible or
nonsingular on FE, if R(E, a) is exact, i.e., KerD;, = ran Ej; for
all k. The Taylor spectrum of @ on E is Sp(a, E)={A€C":a—-1
is not invertible}.

Unfortunately, this definition depends very strongly on ay, ..., a,
and not on the vector subspace of L(E) generated by then (= (a)).

As we consider Lie algebras, and then naturally involve geometry,
we are interested in a geometrical approach to spectrum which de-
pends on L rather than on a particular set of operators.

This is done in II. Given a solvable Lie subalgebra of L(E), L, we
associate to it a set in L*, Sp(L, E).
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