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We derive the functional limit theorem for partial maxima max1≤k≤bntc |Xk|, n =
1, 2, . . . , t ≥ 0 of stationary α-stable processes of a certain integral representation. First
of all, we assume that the process is generated by a conservative �ow. This assumption
relates to the long memory in the process. In particular, the length of memory observed
in the process is signi�cantly longer than that in the process generated by a dissipative
�ow (e.g. moving averages with regularly varying innovations). Moreover, the assump-
tion that the �ow is pointwise dual ergodic allows us to quantify the memory length in
the process by a parameter β ∈ (1/2, 1). Consequently, the normalizing constants (bn) of
the partial maxima forms a regularly varying sequence with index β/α. Furthermore, the
limiting process of the normalized partial maxima is no longer a classical extremal process
and is, in fact, a new class of self-similar α-Fréchet process with max-stationary incre-
ments. The functional limit theorem is established in the space D[0,∞) equipped with
the Skorohod M1-topology; however, if the integral representation of the process takes
a simple form, we can strengthen the topology of D[0,∞) to the Skorohod J1-topology.
This is because, in that case, b−1n max1≤k≤bntc |Xk| possesses �single jump structure,� while
in a general case, it has �multiple jump structure.�

Theorem 1. Let T be a conservative, ergodic, measure preserving, and pointwise dual

ergodic map on a σ-�nite in�nite measure space (E, E , µ). Let M be a symmetric α-stable
random measure, 0 < α < 2, on (E, E) with control measure µ. Let f : E → R be a

Lα(µ)-integrable function that is supported by some measurable set A of �nite µ-measure.

We consider a class of stationary symmetric α-stable process

Xn =

∫
E

f ◦ T n(x)dM(x), n = 1, 2, . . .

Then, X = (X1, X2, . . . ) satis�es

b−1n max
1≤k≤bntc

|Xk| ⇒ Zα,β(t) in D[0,∞) ,

where (bn) is a regularly varying normalizing sequence with index β/α for some β ∈
(1/2, 1), and Zα,β(t) is an α-Fréchet process with control measure νβ(dx) = βxβ−1dx,
x > 0.
Here, ⇒ means weak convergence in the space D[0,∞), equipped with the Skorohod M1-

topology.

Moreover, if f = 1A, then the above convergence occurs in the Skorohod J1-topology.
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