
Preliminaries
A characterization of ∗-varieties of polynomial growth

Classification of the subvarieties

Varieties of superalgebras with superinvolution

Antonio Ioppolo

University of Palermo
Department of Mathematics and Computer Science

Advances in Group Theory and Applications
September 5-8, 2017, Lecce

Antonio Ioppolo Varieties of superalgebras with superinvolution



Preliminaries
A characterization of ∗-varieties of polynomial growth

Classification of the subvarieties

1 Preliminaries
Algebras with polynomial identities
Superalgebras with superinvolution

2 A characterization of ∗-varieties of polynomial growth
Varieties of almost polynomial growth
The analogous of Kemer’s theorem

3 Classification of the subvarieties
Subvarieties of var∗(F ⊕ F )
Subvarieties of var∗(M)
Subvarieties of var∗(Msup)
Subvarieties of var∗(G ]) and var∗(G ?)

Antonio Ioppolo Varieties of superalgebras with superinvolution



Preliminaries
A characterization of ∗-varieties of polynomial growth

Classification of the subvarieties

Algebras with polynomial identities
Superalgebras with superinvolution

Polynomial identities

F a field of characteristic zero.

X = {x1, x2, . . .} a countable set of non-commuting variables.

F 〈X 〉 is the free algebra on X over F .

Definition

Let A be an associative F -algebra. Then f = f (x1, . . . , xn) ∈ F 〈X 〉
is a polynomial identity of A, and we write f ≡ 0, if, for all
a1, . . . , an ∈ A, f (a1, . . . , an) = 0.

Example

Any commutative algebra C is a PI-algebra since [x1, x2] ≡ 0 on C .
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The codimension sequence

Id(A) = {f ∈ F 〈X 〉 : f ≡ 0 on A} .
Pn = span

{
xσ(1) · · · xσ(n) | σ ∈ Sn

}
.

Definition

The n-th codimension of A is the non-negative integer

cn(A) = dimF
Pn

Pn ∩ Id(A)
.

Theorem (Regev, 1972)

For any PI-algebra A, the codimension sequence cn(A),
n = 1, 2, . . . , is exponentially bounded.
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Varieties of algebras

We denote by V = var(A) the variety of algebras generated by A.

cn(V) = cn(A).

Definition

A variety V has

polynomial growth if cn(V) is polynomially bounded;

almost polynomial growth if cn(V), n = 1, 2, . . ., is not
polynomially bounded but any proper subvariety of V has
polynomial growth.
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A theorem of Kemer

Let

G = 〈1, e1, e2, . . . | eiej = −ejei 〉 be the infinite dimensional
Grassmann algebra over F ,

UT2(F ) be the algebra of 2× 2 upper-triangular matrices.

Theorem (Kemer, 1979)

A variety V has polynomial growth if and only if G , UT2 6∈ V.
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Superalgebras

An algebra A is a superalgebra (Z2-graded algebra) if

A = A0 ⊕ A1, with

A0A0 + A1A1 ⊆ A0,

A0A1 + A1A0 ⊆ A1.

Example

Any algebra A become a superalgebra with trivial grading by
setting A0 = A e A1 = 0.

Example

Given an n-tuple (g1, . . . , gn) ∈ Zn
2, it is possible to define a

Z2-grading on Mn(F ), called elementary, by setting

Mn(F )i = spanF {eij | gi + gj = i} , i = 0, 1.
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Superalgebras with superinvolution

Definition

A superinvolution ∗ on A is a linear map ∗ : A→ A such that:

1. A∗i ⊆ Ai , i = 0, 1,

2. (a∗)∗ = a, for all a ∈ A,

3. (ab)∗ = (−1)|a||b|b∗a∗, a, b ∈ A0 ∪ A1.

In characteristic zero,

A = A+
0 ⊕ A−0 ⊕ A+

1 ⊕ A−1 , where for i = 0, 1,

A+
i = {a ∈ Ai : a∗ = a};

A−i = {a ∈ Ai : a∗ = −a}.
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Codimensions of a ∗-algebra

Let

Id∗(A) = {f ∈ F 〈Y ∪ Z , ∗〉 | f ≡ 0 su A},

P∗n = spanF

{
wσ(1) · · ·wσ(n) | wi ∈

{
y+
i , y

−
i , z

+
i , z

−
i

}}
.

Definition

The n-th ∗-codimension of A is the non-negative integer

c∗n(A) = dimF
P∗n

P∗n ∩ Id∗(A)
, n ≥ 1.

We shall denote by var∗(A) the ∗-variety V generated by A.

c∗n(V) = c∗n(A).
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Preliminaries
A characterization of ∗-varieties of polynomial growth

Classification of the subvarieties

Varieties of almost polynomial growth
The analogous of Kemer’s theorem

The ∗-algebra F ⊕ F

Let F ⊕ F be the 2-dimensional commutative algebra

trivial grading

exchange superinvolution ex , given by

(a, b)ex = (b, a).

Theorem (Giambruno, I., La Mattina 2016, Giambruno,
Mishchenko 2001)

The ∗-algebra F ⊕ F generates a ∗-variety of almost polynomial
growth.
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Classification of the subvarieties

Varieties of almost polynomial growth
The analogous of Kemer’s theorem

La ∗-algebra M

M = F (e11 + e44)⊕ F (e22 + e33)⊕ F (e12)⊕ F (e34) ⊆ UT4(F )

trivial grading

reflection superinvolution ◦, given for
a = α(e11 + e44) + β(e22 + e33) + γe12 + δe34 ∈ M, by

a◦ = α(e11 + e44) + β(e22 + e33) + δe12 + γe34.

Theorem (Giambruno, I., La Mattina 2016, Mishchenko,
Valenti 2000)

The ∗-algebra M generates a ∗-variety of almost polynomial
growth.
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trivial grading

reflection superinvolution ◦, given for
a = α(e11 + e44) + β(e22 + e33) + γe12 + δe34 ∈ M, by

a◦ = α(e11 + e44) + β(e22 + e33) + δe12 + γe34.

Theorem (Giambruno, I., La Mattina 2016, Mishchenko,
Valenti 2000)

The ∗-algebra M generates a ∗-variety of almost polynomial
growth.
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The ∗-algebra M sup

We denote by Msup the algebra M with

elementary grading given by (0, 1, 0, 1).

Msup
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1 = F (e12)⊕F (e34).
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Finite dimensional case

Theorem (Giambruno, I., La Mattina 2016)

Let V = var∗(A) be a ∗-variety generated by a finite dimensional
∗-algebra over a field F of characteristic zero. Then V has
polynomial growth if and only if M,Msup,F ⊕ F /∈ V.

As a consequence:

The algebras M,Msup e F ⊕ F are the only finite dimensional
∗-algebras generating ∗-varieties of almost polynomial growth.

For a finite dimensional ∗-algebra A, c∗n(A), n = 1, 2, . . . , is
polynomially bounded or growth exponentially.
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Two infinite dimensional ∗-algebras

Let
G = 〈1, e1, e2, . . . | eiej = −ejei 〉

be the infinite dimensional Grassmann algebra with natural grading

G = G0 ⊕ G1.

G ], the algebra G with natural grading and superinvolution ]
given by e]i = ei .

G ?, the algebra G with natural grading and superinvolution ?
given by e?i = −ei .

Theorem (Giambruno, I., La Mattina 2017)

The ∗-algebras G ] and G ? generate ∗-varieties of almost
polynomial growth.
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General case

Theorem (Giambruno, I., La Mattina 2017)

Let F be an algebraically closed field of characteristic zero and let
V be a ∗-variety. Then V has polynomial growth if and only if
M,Msup,F ⊕ F ,G ],G ? /∈ V.
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Minimal varieties

Definition

A ∗-variety V is said minimal of polynomial growth if c∗n(V) ≈ qnk ,
for some k ≥ 1, q > 0, and for any proper subvariety, U ⊆ V,
c∗n(U) ≈ q′nt , with t < k .
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The algebras Ck

Let Ik be the identity matrix of order k and let E1 =
k−1∑
i=1

ei ,i+1.

For k ≥ 2,

Ck = {αIk +
∑

1≤i<k

αiE
i
1 | α, αi ∈ F} ⊆ UTk ,

trivial grading

superinvolution ∗ given by

(αIk +
∑

1≤i<k

αiE
i
1)∗ = αIk +

∑
1≤i<k

(−1)iαiE
i
1.

Theorem

Ck generates a minimal variety of polynomial growth.
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Subvarieties of var∗(F ⊕ F )

Theorem (La Mattina, Martino 2016, I., La Mattina 2017)

Let A be a ∗-algebra such that A ∈ var∗(F ⊕ F ). Then A is
T ∗2 -equivalent to one of the following algebras:

1. F ⊕ F ,

2. N,

3. C ⊕ N,

4. Ck ⊕ N,

for some k ≥ 2, where N is a nilpotent ∗-algebra and C is a
commutative algebras with trivial superinvolution.
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The algebras Ak , Nk , Uk

Let I the identity matrix and let E =
k−1∑
i=2

ei ,i+1 + e2k−i ,2k−i+1.

For k ≥ 2 and j = 1, . . . , k − 2,

Ak = span
{
e11 + e2k,2k ,E

j , e12, . . . , e1k , ek+1,2k , . . . , e2k−1,2k

}
Nk = span

{
I ,E j , e12 − e2k−1,2k , e13, . . . , e1k , ek+1,2k , . . . , e2k−2,2k

}
Uk = span

{
I ,E j , e12 + e2k−1,2k , e13, . . . , e1k , ek+1,2k , . . . , e2k−2,2k

}
trivial grading,

reflection superinvolution ◦.

Theorem

Ak ,Nk ,Uk generate minimal varieties of polynomial growth.
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Subvarieties of var∗(M)

Theorem (La Mattina, Martino 2016, I., La Mattina 2017)

Let A ∈ var∗(M) then A is T ∗2 -equivalent to one of the following
∗-algebras:

M, N, Nk ⊕ N, Uk ⊕ N, Nk ⊕ Uk ⊕ N,

At ⊕ N, Nk ⊕ At ⊕ N, Uk ⊕ At ⊕ N, Nk ⊕ Uk ⊕ At ⊕ N,

for some k, t ≥ 2, where N is a nilpotent ∗-algebra.
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The algebras Asup
k , N sup

k , U sup
k

We denote with Asup
k , Nsup

k and Usup
k the algebras Ak , Nk and Uk

defined before, with

elementary grading induced by

(0, 1, . . . , 1︸ ︷︷ ︸
k−1

, 0, . . . , 0︸ ︷︷ ︸
k−1

, 1),

reflection superinvolution ◦.

Theorem (I., La Mattina 2017)

Asup
k , Nsup

k and Usup
k generate minimal varieties of polynomial

growth.
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Subvarieties of var∗(M sup)

Theorem (I., La Mattina 2017)

If A ∈ var∗(Msup) then A is T ∗2 -equivalent to one of the following
∗-algebras:

Msup, N, C , Nsup
k ⊕ N, Usup

k ⊕ N, Nsup
k ⊕ Usup

k ⊕ N,

Asup
t ⊕N, N

sup
k ⊕A

sup
t ⊕N, U

sup
k ⊕A

sup
t ⊕N, N

sup
k ⊕U

sup
k ⊕A

sup
t ⊕N,

for some k, t ≥ 2, where N is a nilpotent ∗-algebra and C is a
commutative algebra with trivial superinvolution.
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The algebras G ]
k and G ?

k

Let G ] and G ? be the ∗-algebras defined above. We denote by

G ]
k the Grassmann algebra of dimension k over F with

superinvolution induced by G ],

G ?
k the Grassmann algebra of dimension k over F with

superinvolution induced by G ?.

Theorem

G ]
k and G ?

k generate minimal varieties of polynomial growth.

Antonio Ioppolo Varieties of superalgebras with superinvolution



Preliminaries
A characterization of ∗-varieties of polynomial growth

Classification of the subvarieties

Subvarieties of var∗(F ⊕ F )
Subvarieties of var∗(M)
Subvarieties of var∗(Msup)
Subvarieties of var∗(G]) and var∗(G?)

The algebras G ]
k and G ?

k

Let G ] and G ? be the ∗-algebras defined above.

We denote by

G ]
k the Grassmann algebra of dimension k over F with

superinvolution induced by G ],

G ?
k the Grassmann algebra of dimension k over F with

superinvolution induced by G ?.

Theorem

G ]
k and G ?

k generate minimal varieties of polynomial growth.

Antonio Ioppolo Varieties of superalgebras with superinvolution



Preliminaries
A characterization of ∗-varieties of polynomial growth

Classification of the subvarieties

Subvarieties of var∗(F ⊕ F )
Subvarieties of var∗(M)
Subvarieties of var∗(Msup)
Subvarieties of var∗(G]) and var∗(G?)

The algebras G ]
k and G ?

k

Let G ] and G ? be the ∗-algebras defined above. We denote by

G ]
k the Grassmann algebra of dimension k over F with

superinvolution induced by G ],

G ?
k the Grassmann algebra of dimension k over F with

superinvolution induced by G ?.

Theorem

G ]
k and G ?

k generate minimal varieties of polynomial growth.

Antonio Ioppolo Varieties of superalgebras with superinvolution



Preliminaries
A characterization of ∗-varieties of polynomial growth

Classification of the subvarieties

Subvarieties of var∗(F ⊕ F )
Subvarieties of var∗(M)
Subvarieties of var∗(Msup)
Subvarieties of var∗(G]) and var∗(G?)

The algebras G ]
k and G ?

k

Let G ] and G ? be the ∗-algebras defined above. We denote by

G ]
k the Grassmann algebra of dimension k over F with

superinvolution induced by G ],

G ?
k the Grassmann algebra of dimension k over F with

superinvolution induced by G ?.

Theorem

G ]
k and G ?

k generate minimal varieties of polynomial growth.

Antonio Ioppolo Varieties of superalgebras with superinvolution



Preliminaries
A characterization of ∗-varieties of polynomial growth

Classification of the subvarieties

Subvarieties of var∗(F ⊕ F )
Subvarieties of var∗(M)
Subvarieties of var∗(Msup)
Subvarieties of var∗(G]) and var∗(G?)

The algebras G ]
k and G ?

k

Let G ] and G ? be the ∗-algebras defined above. We denote by

G ]
k the Grassmann algebra of dimension k over F with

superinvolution induced by G ],

G ?
k the Grassmann algebra of dimension k over F with

superinvolution induced by G ?.

Theorem

G ]
k and G ?

k generate minimal varieties of polynomial growth.

Antonio Ioppolo Varieties of superalgebras with superinvolution



Preliminaries
A characterization of ∗-varieties of polynomial growth

Classification of the subvarieties

Subvarieties of var∗(F ⊕ F )
Subvarieties of var∗(M)
Subvarieties of var∗(Msup)
Subvarieties of var∗(G]) and var∗(G?)

The algebras G ]
k and G ?

k

Let G ] and G ? be the ∗-algebras defined above. We denote by

G ]
k the Grassmann algebra of dimension k over F with

superinvolution induced by G ],

G ?
k the Grassmann algebra of dimension k over F with

superinvolution induced by G ?.

Theorem

G ]
k and G ?

k generate minimal varieties of polynomial growth.

Antonio Ioppolo Varieties of superalgebras with superinvolution



Preliminaries
A characterization of ∗-varieties of polynomial growth

Classification of the subvarieties

Subvarieties of var∗(F ⊕ F )
Subvarieties of var∗(M)
Subvarieties of var∗(Msup)
Subvarieties of var∗(G]) and var∗(G?)

Subvarieties of var∗(G †)

Let us denote by † one of the superinvolutions ] and ?.

Theorem (Giambruno, I., La Mattina 2017)

Let A be a ∗-algebra such that A ∈ var∗(G †). Then A is
T ∗2 -equivalent to one of the following algebras:

1. G †,

2. N,

3. C ⊕ N,

4. G †k ⊕ N,

for some k ≥ 2, where N is a nilpotent ∗-algebra and C is a
commutative algebras with trivial superinvolution.

Antonio Ioppolo Varieties of superalgebras with superinvolution



Preliminaries
A characterization of ∗-varieties of polynomial growth

Classification of the subvarieties

Subvarieties of var∗(F ⊕ F )
Subvarieties of var∗(M)
Subvarieties of var∗(Msup)
Subvarieties of var∗(G]) and var∗(G?)

Subvarieties of var∗(G †)

Let us denote by † one of the superinvolutions ] and ?.

Theorem (Giambruno, I., La Mattina 2017)

Let A be a ∗-algebra such that A ∈ var∗(G †). Then A is
T ∗2 -equivalent to one of the following algebras:

1. G †,

2. N,

3. C ⊕ N,

4. G †k ⊕ N,

for some k ≥ 2, where N is a nilpotent ∗-algebra and C is a
commutative algebras with trivial superinvolution.

Antonio Ioppolo Varieties of superalgebras with superinvolution



Preliminaries
A characterization of ∗-varieties of polynomial growth

Classification of the subvarieties

Subvarieties of var∗(F ⊕ F )
Subvarieties of var∗(M)
Subvarieties of var∗(Msup)
Subvarieties of var∗(G]) and var∗(G?)

Subvarieties of var∗(G †)

Let us denote by † one of the superinvolutions ] and ?.

Theorem (Giambruno, I., La Mattina 2017)

Let A be a ∗-algebra such that A ∈ var∗(G †). Then A is
T ∗2 -equivalent to one of the following algebras:

1. G †,

2. N,

3. C ⊕ N,

4. G †k ⊕ N,

for some k ≥ 2, where N is a nilpotent ∗-algebra and C is a
commutative algebras with trivial superinvolution.

Antonio Ioppolo Varieties of superalgebras with superinvolution



Preliminaries
A characterization of ∗-varieties of polynomial growth

Classification of the subvarieties

Subvarieties of var∗(F ⊕ F )
Subvarieties of var∗(M)
Subvarieties of var∗(Msup)
Subvarieties of var∗(G]) and var∗(G?)

Subvarieties of var∗(G †)

Let us denote by † one of the superinvolutions ] and ?.

Theorem (Giambruno, I., La Mattina 2017)

Let A be a ∗-algebra such that A ∈ var∗(G †).

Then A is
T ∗2 -equivalent to one of the following algebras:

1. G †,

2. N,

3. C ⊕ N,

4. G †k ⊕ N,

for some k ≥ 2, where N is a nilpotent ∗-algebra and C is a
commutative algebras with trivial superinvolution.

Antonio Ioppolo Varieties of superalgebras with superinvolution



Preliminaries
A characterization of ∗-varieties of polynomial growth

Classification of the subvarieties

Subvarieties of var∗(F ⊕ F )
Subvarieties of var∗(M)
Subvarieties of var∗(Msup)
Subvarieties of var∗(G]) and var∗(G?)

Subvarieties of var∗(G †)

Let us denote by † one of the superinvolutions ] and ?.

Theorem (Giambruno, I., La Mattina 2017)

Let A be a ∗-algebra such that A ∈ var∗(G †). Then A is
T ∗2 -equivalent to one of the following algebras:

1. G †,

2. N,

3. C ⊕ N,

4. G †k ⊕ N,

for some k ≥ 2, where N is a nilpotent ∗-algebra and C is a
commutative algebras with trivial superinvolution.

Antonio Ioppolo Varieties of superalgebras with superinvolution



Preliminaries
A characterization of ∗-varieties of polynomial growth

Classification of the subvarieties

Subvarieties of var∗(F ⊕ F )
Subvarieties of var∗(M)
Subvarieties of var∗(Msup)
Subvarieties of var∗(G]) and var∗(G?)

Subvarieties of var∗(G †)

Let us denote by † one of the superinvolutions ] and ?.

Theorem (Giambruno, I., La Mattina 2017)

Let A be a ∗-algebra such that A ∈ var∗(G †). Then A is
T ∗2 -equivalent to one of the following algebras:

1. G †,

2. N,

3. C ⊕ N,

4. G †k ⊕ N,

for some k ≥ 2, where N is a nilpotent ∗-algebra and C is a
commutative algebras with trivial superinvolution.

Antonio Ioppolo Varieties of superalgebras with superinvolution



Preliminaries
A characterization of ∗-varieties of polynomial growth

Classification of the subvarieties

Subvarieties of var∗(F ⊕ F )
Subvarieties of var∗(M)
Subvarieties of var∗(Msup)
Subvarieties of var∗(G]) and var∗(G?)

Subvarieties of var∗(G †)

Let us denote by † one of the superinvolutions ] and ?.

Theorem (Giambruno, I., La Mattina 2017)

Let A be a ∗-algebra such that A ∈ var∗(G †). Then A is
T ∗2 -equivalent to one of the following algebras:

1. G †,

2. N,

3. C ⊕ N,

4. G †k ⊕ N,

for some k ≥ 2, where N is a nilpotent ∗-algebra and C is a
commutative algebras with trivial superinvolution.

Antonio Ioppolo Varieties of superalgebras with superinvolution



Preliminaries
A characterization of ∗-varieties of polynomial growth

Classification of the subvarieties

Subvarieties of var∗(F ⊕ F )
Subvarieties of var∗(M)
Subvarieties of var∗(Msup)
Subvarieties of var∗(G]) and var∗(G?)

Subvarieties of var∗(G †)

Let us denote by † one of the superinvolutions ] and ?.

Theorem (Giambruno, I., La Mattina 2017)

Let A be a ∗-algebra such that A ∈ var∗(G †). Then A is
T ∗2 -equivalent to one of the following algebras:

1. G †,

2. N,

3. C ⊕ N,

4. G †k ⊕ N,

for some k ≥ 2, where N is a nilpotent ∗-algebra and C is a
commutative algebras with trivial superinvolution.

Antonio Ioppolo Varieties of superalgebras with superinvolution



Preliminaries
A characterization of ∗-varieties of polynomial growth

Classification of the subvarieties

Subvarieties of var∗(F ⊕ F )
Subvarieties of var∗(M)
Subvarieties of var∗(Msup)
Subvarieties of var∗(G]) and var∗(G?)

Subvarieties of var∗(G †)

Let us denote by † one of the superinvolutions ] and ?.

Theorem (Giambruno, I., La Mattina 2017)

Let A be a ∗-algebra such that A ∈ var∗(G †). Then A is
T ∗2 -equivalent to one of the following algebras:

1. G †,

2. N,

3. C ⊕ N,

4. G †k ⊕ N,

for some k ≥ 2, where N is a nilpotent ∗-algebra and C is a
commutative algebras with trivial superinvolution.

Antonio Ioppolo Varieties of superalgebras with superinvolution



Preliminaries
A characterization of ∗-varieties of polynomial growth

Classification of the subvarieties

Subvarieties of var∗(F ⊕ F )
Subvarieties of var∗(M)
Subvarieties of var∗(Msup)
Subvarieties of var∗(G]) and var∗(G?)

Subvarieties of var∗(G †)

Let us denote by † one of the superinvolutions ] and ?.

Theorem (Giambruno, I., La Mattina 2017)

Let A be a ∗-algebra such that A ∈ var∗(G †). Then A is
T ∗2 -equivalent to one of the following algebras:

1. G †,

2. N,

3. C ⊕ N,

4. G †k ⊕ N,

for some k ≥ 2, where N is a nilpotent ∗-algebra and C is a
commutative algebras with trivial superinvolution.

Antonio Ioppolo Varieties of superalgebras with superinvolution



Preliminaries
A characterization of ∗-varieties of polynomial growth

Classification of the subvarieties

Subvarieties of var∗(F ⊕ F )
Subvarieties of var∗(M)
Subvarieties of var∗(Msup)
Subvarieties of var∗(G]) and var∗(G?)

References I

A. Giambruno, A. Ioppolo and D. La Mattina.
Varieties of algebras with superinvolution of almost polynomial
growth.
Algebr. Represent. Theory 19 (2016), no. 3, 599–611.

A. Giambruno, A. Ioppolo and D. La Mattina.
Superalgebras with involution or superinvolution and almost
polynomial growth of the codimensions.
submitted to Algebr. Represent. Theory.

A. Giambruno and S. Mishchenko.
On star-varieties with almost polynomial growth.
Algebra Colloq. 8 (2001), 3787–3800.

Antonio Ioppolo Varieties of superalgebras with superinvolution



Preliminaries
A characterization of ∗-varieties of polynomial growth

Classification of the subvarieties

Subvarieties of var∗(F ⊕ F )
Subvarieties of var∗(M)
Subvarieties of var∗(Msup)
Subvarieties of var∗(G]) and var∗(G?)

References II

A. Giambruno and M. Zaicev
Polynomial identities and asymptotic methods.
AMS, Math. Surv. Monogr. 122, 2005.

A. Ioppolo and D. La Mattina.
Polynomial codimension growth of algebras with involutions
and superinvolutions.
J. Algebra 208 (2017), 519–545.

A. R. Kemer.
T-ideals with power growth of the codimensions are Specht.
Sibirskii Matematiskii Zhurnal 19 (1978), 54–69.

Antonio Ioppolo Varieties of superalgebras with superinvolution



Preliminaries
A characterization of ∗-varieties of polynomial growth

Classification of the subvarieties

Subvarieties of var∗(F ⊕ F )
Subvarieties of var∗(M)
Subvarieties of var∗(Msup)
Subvarieties of var∗(G]) and var∗(G?)

References III

A. R. Kemer.
Varieties of finite rank.
Proc. 15-th All the Union Algebraic Conf., Krasnoyarsk.

A. R. Kemer.
Finite basability of identities of associative algebras.
Algebra i Logika 26 (1987), no. 5, 597–641.

D. La Mattina and F. Martino.
Polynomial growth and star-varieties.
J. Pure Appl. Algebra 220 (2016), 246–262.

S. Mishchenko and A. Valenti.
A star-variety with almost polynomial growth.
J. Algebra 223 (2000), 66–84.

Antonio Ioppolo Varieties of superalgebras with superinvolution



Preliminaries
A characterization of ∗-varieties of polynomial growth

Classification of the subvarieties

Subvarieties of var∗(F ⊕ F )
Subvarieties of var∗(M)
Subvarieties of var∗(Msup)
Subvarieties of var∗(G]) and var∗(G?)

References IV

M.L. Racine.
Primitive superalgebras with superinvolution.
J. Algebra 206 (1998), no. 2, 588–614.

A. Regev.
Existence of identities in A⊗ B.
Israel J. Math. 11 (1972), 131–152.

Antonio Ioppolo Varieties of superalgebras with superinvolution



Preliminaries
A characterization of ∗-varieties of polynomial growth

Classification of the subvarieties

Subvarieties of var∗(F ⊕ F )
Subvarieties of var∗(M)
Subvarieties of var∗(Msup)
Subvarieties of var∗(G]) and var∗(G?)

Thank you

Antonio Ioppolo Varieties of superalgebras with superinvolution


	Preliminaries
	Algebras with polynomial identities
	Superalgebras with superinvolution

	A characterization of *-varieties of polynomial growth
	Varieties of almost polynomial growth
	The analogous of Kemer's theorem

	Classification of the subvarieties
	Subvarieties of var*(F F)
	Subvarieties of var*(M)
	Subvarieties of var*(Msup)
	Subvarieties of var*(G) and var*(G)


