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Monogenic functions in a finite-dimensional semi-simple algebra

Let An be a n-dimensional (2 ≤ n < ∞) commutative associative Banach algebra
over the field of complex numbers C. Let I1, I2, . . . , In be a basis of the algebra An

with the multiplication table

Ik
2 = Ik, IkIj = 0, k, j = 1, 2, . . . , n, k 6= j.

The unit of An is represented as the sum of idempotents: 1 = I1 + I2 + · · ·+ In.
Let Em := {ζ =

∑m
j=1 xjej : xj ∈ R} be a linear span in An over the field of

real numbers R.
Let Ω be a domain in Em. We say that a continuous function Φ : Ω → An is

monogenic in Ω if Φ is differentiable in the sense of Gateaux in every point of Ω,
i.e. if for every ζ ∈ Ω there exists an element Φ′(ζ) ∈ An such that

lim
ε→0+0

(Φ(ζ + εh)− Φ(ζ)) ε−1 = hΦ′(ζ) ∀h ∈ Em.

Φ′(ζ) is the Gateaux derivative of the function Φ in the point ζ.
We obtained a constructive description of monogenic functions Φ : Ω → An by

means of analytic functions of the complex variable. We proved that the mentioned
monogenic functions have the Gateaux derivatives of all orders.

1


