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Introduction

Given a finite set of d×d real matrices M = {M1, . . . ,Mr}, Rota and
Strang introduced the concept of joint spectral radius

ρ̂(M ) := lim
n→∞

sup
i1...in∈{1,2,...,r}n

∥Mi1 · · ·Min∥
1/n ,

which extends the notion of spectral radius of a single matrix. The
set M is said to satisfy the finiteness property if there exists a finite
block i1 . . . in ∈ {1,2, . . . ,r}n such that

ρ̂(M ) = ρ (Mi1 · · ·Min)
1/n ,

where ρ(M) denotes the spectral radius of a matrix M.

Beibei Sun September 9, 2025 2 / 5



Introduction

Let b ≥ 3 and m ≥ 2 be integers, and define
Db := {0,1, . . . ,b−1}. For any ω ∈ Dm

b , let Gω = (V,E) be a
directed graph , where V = Dm−1

b and (u,v) ∈ E for
u = u1 . . .um−1,v = v1 . . .vm−1 ∈V if u2 . . .um−1 = v1 . . .vm−2
and u1 . . .um−1vm−1 ̸= ω .
Let Aω be the corresponding adjacency matrix of Gω , whose
size is bm−1 ×bm−1.
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Result

Theorem 1
The set A =

{
Aω : ω ∈ Dm

b

}
has the finiteness property.

Furthermore, for any periodic and progressively overlapping sequence
ω = (ω0ω1 . . .ωn−1)∞ ∈

(
Dm

b

)N we have

ρ̂(A ) = ρ(Aω0Aω1 · · ·Aωn−1)1/n = λ ,

where λ ∈ (b−1,b) is a Pisot number satisfying the equation
xm − (b−1)(xm−1 + xm−2 + · · ·+ x+1) = 0.
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Thank you for attentions!
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