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Let K be a field and A a finite dimensional K-algebra. By Â we will
denote the repetitive algebra of A. An automorphism ϕ of Â will be called
rigid provided ϕ(Am) ⊂ Am for all m. The set of the rigid automorphisms of
Â will be denoted by Rig(Â). For an invertible element a of A we will denote
by θa the corresponding inner automorphism of A.

The pair (σ,u), σ ∈
∏

m∈Z Aut(A), u ∈
∏

m∈ZA
∗, is called admissible if

σm+1 = θumσm for any m. For an admissible pair (σ,u) the map ϕσ,u : Â→ Â
given by

ϕσ,u(a) := σm(a), a ∈ Am,
ϕσ,u(f) := fσ−1m Lu−1

m
, f ∈ DAm,

where La : A → A is the left multiplication by a, is a rigid automorphism
of Â. Moreover, for a rigid automorphism ϕ of Â there exists an admissible
pair (σ,u) such that ϕ = ϕσ,u. Finally, ϕσ,u = ϕτ ,v if and only if σ = τ
and u = v. For σ ∈ Aut(A) denote σ̂ := (σ) ∈

∏
m∈Z Aut(A). Similarly, for

u ∈ A∗ let û := (ui) ∈
∏

m∈ZA
∗. We have IdÂ = ϕ ˆIdA,1̂

, ϕτ ,vϕσ,u = ϕτσ,vτ (u)

and ϕ−1σ,u = ϕσ−1,σ−1(u−1).
We define the group S (A∗) = (S , ◦) in the following way. Let S :=∏

m∈ZA
∗. For u and v in S we put u ◦ v := uθ(u)(v), where

θ(u)m :=


θum−1···u0 m > 0

IdA m = 0

θ−1u−1···um m < 0

.

Note that for u ∈
∏
A∗ the pair (θ(u),u) is rigid. Moreover, if (σ,u) is a

rigid pair and σ0 = IdA, then (σ,u) = (θ(u),u). Let Φ : Rig(Â)→ Aut(A) be
a group homomorphism given by Φ(ϕσ,u) := σ0 and Ψ : Aut(A) → Rig(Â)
be Ψ(σ) := ϕσ̂,1̂. Then ΦΨ = IdAut(A). Moreover, Ker Φ = {ϕθ(u),u | u ∈∏

m∈ZA
∗} is isomorphic to S (A∗) as a group.
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It follows from the above considerations that we have the split exact
sequence 1→ S (A∗)→ Rig(Â)→ Aut(A)→ 1. It is known that there exists
a group homomorphism χ : Aut(A) → Aut(S (A∗)) such that S (A∗) oχ

Aut(A) ' Rig(Â). We obtain by direct calculations that [χ(σ)](u) = σ̂(u).
Note that if A∗ is commutative, then Rig(Â) '

∏
m∈ZA

∗ oχ Aut(A).
Let E = {e1, . . . , en} be the complete set of orthogonal primitive idempo-

tents of A. We have a category (A,E ) with Obj(A,E ) = E . If Ê :=
∐

m∈Z E ,
then (Â, Ê ) is a category with Obj(Â, Ê ) = Ê . The groups Aut(A,E ) and
Rig(Â,E ) are subgroups of Aut(A) and Rig(Â), respectively. If u ∈ A∗

then θu ∈ Aut(A,E ) if and only if uei = eiu for all i and if and on-
ly if u ∈

∑n
i=1(eiAei)

∗. Note that
∑n

i=1(eiAei)
∗ is isomorphic as a gro-

up with
∏n

i=1(eiAei)
∗. We also have Rig(Â, Ê ) = {ϕσ,u ∈ Rig(Â) | θm ∈

Aut(A,E ) and σm ∈ Aut(A,E )}. Finally, we get Ker Φ = {ϕθ(u),u | u ∈∏m
i=1(eiAei)

∗}, hence Rig(Â, Ê )) ' S (
∏n

i=1(eiAei)
∗) oχ Aut(A,E ). Since

(eiAei)
∗ is commutative for eiAei is uniserial, thus in this case Rig(Â, Ê )) '∏

m∈Z
∏n

i=1(eiAei)
∗oχ Aut(A,E ). Similarly, if A is a triangular algebra then

Rig(Â, Ê ) '
∏

m∈Z
∏n

i=1K oχ Aut(A,E ).
Let g ∈ Rig(Â), h ∈ Rig(B̂). Recall that the category isomorphism F :

Â → B̂ such that Fg = hF , induces a category isomorphism Â/(gνm) '
B̂/(hνm) for any m. Let ϕσ,u, ϕτ ,v ∈ Rig(Â). It follows that σ and τ are
conjugate if and only if there exists an algebra isomorphism Â/(ϕσ,uν) '
Â/(ϕτ ,vν) induced from the categorical isomorphism Â ' Â.
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