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7. ISOLATED SIRGULARITIES OF R(z)

In the last section we have considered the Laurent expansion of the
resolvent operator R(z) in an annulus contained in the resolvent set
p(T) of T € BL(X) . We now specialize to the case when the inner
circle of such an annulus degenerates to a point A ; i.e., when a
punched disk {z € C : 0 < |z-A[ < 6} 1lies in p(T) . Let I be any
curve in p(T) such that o(T) N Int I' C {A} . Since the operators
PF(T) . SF(T,A) and DF(T,A) do not depend on I' , we denote them
simply by P, ., SA and DA , respectively. The operators SX and DA

A
have special features. By the first resolvent identity (5.5). we have
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Thus, we see that
(7.1) SA = lim R(z)(I-P) .
Z=\

Next, it follows by Proposition 6.4 and (5.1) that

(7.2) o(S,) € {0} U {1/(u\) : w€o(T) . uw#2A} .
where the inclusion is proper if and only if A € a(T) . Hence
(7.3) (8,) = :

' oS0 = d@ist(no(T)A}) °

Again, Proposition 6.4 implies that

(7.4) U(D}\) = {0} and I‘a(D)\) =0 .



