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Abstract. Let α > −1, the Laguerre generalized polynomials are given by

L(α)
n (t) = et t−α

n!

dn

dtn
(e−ttn+α), t ∈ R+.

Some functions defined in R+ can be expanded in series of Laguerre polynomials,

f(t) =

∞∑
n=0

cn L(α)
n (t),

see [2]. We extend this result for vector-valued functions in a Banach space, obtaining
expansions for certain families of operators as C0-semigroups and resolvent families.
In particular, we show that

e−tA(x) =

∞∑
n=0

An

(1 + A)n+α+1
(x)L(α)

n (t)

where x ∈ D(A) and (e−tA)t≥0 is a C0-uniformly bounded semigroup generated by
(A, D(A)). This approach completes similar one shown in [1] .
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