
Definition 23.27. [23Z]We formally indicate with𝐷 the operation ”com-

puting of the derivative”. Given a polynomial 𝑝(𝑥)

𝑝(𝑥) = 𝑎𝑛𝑥𝑛 + 𝑎𝑛−1𝑥𝑛−1 +…+ 𝑎1𝑥 + 𝑎0

(which has constants coefficients 𝑎𝑖 ∈ ℂ) we formally construct the linear

operator

𝑝(𝐷) = 𝑎𝑛𝐷𝑛 + 𝑎𝑛−1𝐷𝑛−1 +…𝑎1𝐷 + 𝑎0
which transforms a function 𝑓 ∶ ℝ → ℂ of class 𝐶𝑛+𝑘 into the function

𝑝(𝐷)𝑓, class at least 𝐶𝑘, defined pointwise by

[𝑝(𝐷)𝑓](𝑥)
def

= 𝑎𝑛𝑓(𝑛)(𝑥) + 𝑎𝑛−1𝑓(𝑛−1)(𝑥) + …𝑎1𝑓′(𝑥) + 𝑎0𝑓(𝑥) .
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