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Abstract

In this paper, we study the structure of the set of nilpotent elements in Armendariz rings of Hurwitz series type and
introduce nil Armendariz as a generalization. It is proved that a ring R is nil Armendariz of Hurwitz series type if and
only if R has characteristic zero and Nil(R) is an ideal. We provide many examples of nil Armendariz rings of Hurwitz
series type and extend the class of nil Armendariz rings of Hurwitz series type through various ring extensions.
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1 Introduction

In an earlier paper by Keigher [14], a variant of the ring of formal power series was introduced, and some of its
properties, especially categorical properties, were studied. In the papers [15], [16], Keigher demonstrated that the ring
of Hurwitz series has many interesting applications in differential algebra. Hurwitz series rings are similar to formal
power series rings, except that binomial coefficients are introduced in each term of the product.

While there are many studies of these rings over a commutative ring, very little is known about them over a
noncommutative ring. In the present paper we study Hurwitz series over a noncommutative ring with identity, examine
its structure and properties. The definition of Hurwitz series originally allowed the ring to be noncommutative, but
most authors restrict them to be commutative, therefore all of the basic definitions are still true under the restriction
that the ring is noncommutative.

Throughout this paper, all rings are associative with identity, and assume that R is a ring with identity. The
Hurwitz polynomial ring and the Hurwitz series ring with an indeterminate X over a ring R are denoted by hR and
HR respectively. We use Nil(HR) to represent the set of nilpotent elements (the nilradical) of R. A subring will refer
to a subring without unit.

We denote with H(R), or simply HR, the ring of Hurwitz series over R. The elements of HR are sequences of the
form a = (an) = (a0, a1, a2, · · · ), where an ∈ R for each n ∈ N. An element in HR can be thought of as a function
from N to R. Two elements (an) and (bn) in HR are equal if they are equal as functions from N to R, i.e., if an = bn,
for all n ∈ N. The element am ∈ R is called the mth term of (an). Addition in HR is defined termwise, so that
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(an) + (bn) = (cn), where cn = an + bn, for all n ∈ N. If one identifies a formal power series Σ∞
n=0ant

n ∈ R[[t]] with
the sequence of its coefficients (an), then multiplication in HR is similar to the usual product of formal power series,
except that binomial coefficients are introduced at each term in the product as follows. The (Hurwitz) product of (an)
and (bn) is given by (an).(bn) = (cn), where

cn = Σn
k=0C

k
nakbn−k.

Hence

(a0, a1, a2, a3, · · · ).(b0, b1, b2, b3, · · · ) = (a0b0, a0b1 + a1b0, a0b2 + 2a1b1 + a2b0, a0b3 + 3a1b2 + 3a2b1 + a3b0, · · · ).

The zero element in HR is 0 = (0, 0, 0, · · · ), the sequence with all terms 0, and the identity is 1 = (1, 0, 0, · · · ), the
sequence with 0th term 1 and nth term 0 for all n ≥ 1.

In [20], Rege and Chhawchharia introduce the notion of an Armendariz ring. A ring R is Armendariz if whenever
f(x)g(x) = 0 where f(x) = Σm

i=0aiX
i and g(x) = Σn

j=0bjX
j ∈ R[x], then aibj = 0 for all i and j. The ring is named

after E. Armendariz, who proved in [4] that reduced rings (i.e., rings without nonzero nilpotent elements) satisfy
this condition.Armendariz rings are a generalization of reduced rings; therefore, nilpotent elements play an important
role in this class of rings. There are many examples of rings with nilpotent elements which are Armendariz. In [2],
Anderson and Camillo proved that if n ≥ 2, then R[x]/(xn) is an Armendariz ring if and only if R is reduced.

In [3], Antoine introduce and study nil Armendariz rings. A ring is nil Armendariz if the product of two polynomials
has coefficients in the set of nilpotent elements, then the product of the coefficients of the polynomials is also nilpotent.

We denote the set of nilpotent elements of HR by Nil(HR). We study the structure of the set of nilpotent
elements in Armendariz rings of Hurwitz series type and introduce nil Armendariz as a generalization. A ring R is
called nil Armendariz of Hurwitz series type if for each f = Σ∞

i=0aiX
i, g = Σ∞

i=0biX
i ∈ HR, fg ∈ H(Nil(R)) implies

aibj ∈ Nil(R) for each i, j, where Nil(R) denotes the set of nilpotent elements of R. It is proved that a ring R is nil
Armendariz of Hurwitz series type if and only if R has charateristic zero and Nil(R) is an ideal. We provide many
examples of nil Armendariz rings of Hurwitz series type and extend the class of nil Armendariz rings of Hurwitz series
type through various ring extensions.

2 Nil Armendariz rings of Hurwitz series type

In this section we initiate the notion of nil Armendariz rings of Hurwitz seires type and we consider the Armendariz
property of Hurwitz series rings.

Definition 2.1. A ringR is called Armendariz of skew Hurwitz series type if for any f = (a0, a1, · · · ), g = (b0, b1, · · · ) ∈
(HR,α), fg = 0 implies aiα

ibj = 0, for all i, j.

Definition 2.2. We say a ring R is nil Armendariz of Hurwitz series type if for each f = (a0, a1, · · · ), g =
(b0, b1, · · · ) ∈ (HR,α), fg ∈ (H(Nil(R)), α)), implies aiα

ibj ∈ Nil(R), for all i, j.

Armendariz ring of skew Hurwitz series type ⇒ nil Armendariz ring of skew Hurwitz series type.

Lemma 2.3. Let R be a reduced α−compatible (rigid) ring. If R is torsion free as a Z−module, then R is Armendariz
of skew Hurwitz series type.

Proof . Let R be reduced and f = (a0, a1, . . . , an, · · · ), g = (b0, b1, · · · , bm, · · · ) ∈ (HR,α) such that fg = 0. Then
we have
(1) a0b0 = 0,
(2) a0b1 + a1α(b0) = 0,
(3) a0b2 + 2a1α(b1) + a2α

2(b0) = 0,
(4) a0b3 + 3a1α(b2) + 3a2α

2(b1) + a3α
3(b0) = 0,

...

From equation (1) we get (b0a0)
2 = b0a0b0a0 = 0 so b0a0 = 0, since R is reduced. Now multiplying equation (2)

from left by b0, we get b0a1α(b0) = 0. As R is a α−rigid ring, we get a1α(b0)α(a1α(b0)) = a1α(b0a1α(b0)) = 0 and so
a1α(b0) = 0. From this and equation (2), we obtain a0b1 = 0 and so b1a0 = 0.



Nil Armendariz rings of Hurwitz series type 1 89

Now multiplying equation (3) on the left side by a1α(b1), we get a1α(b1)a0b2 +2(a1α(b1))
2 + a1α(b1)a2α

2(b0) = 0.
As R is a α−rigid ring and b1a0 = a1b0 = 0, we get α(b1)a0 = 0, a1α

2(b0) = 0. As R is a reduced ring, a1α(b1)a0b2 =
a1α(b1)a2α

2(b0) = 0 and hence 2(a1α(b1))
2 = 0. So (2a1α(b1))

2 = 0 and hence 2a1α(b1) = 0, because R is reduced.
Since R, as a Z−module, is torsion free we get a1α(b1) = 0. Continuing in this way, we get aiα

i(bj) = 0 for each i, j.
□

Proposition 2.4. Let R be a ring such that Nil(R) is an ideal of R and R is torsion free as a Z-module. If R is a
α−compatible ring, then R is nil Armendariz ring of skew Hurwitz series type.

Proof . From Lemma 2.3 every α−rigid ring with torsion free as a Z-module, is a Armendariz ring of skew Hurwitz
series type. As R/Nil(R) is reduced ring and α(Nil(R)) = Nil(R), ᾱ : R/Nil(R) → R/Nil(R) is well defined ring
endomorphism. Next we show that R/Nil(R) is an ᾱ−compatible. Consider the elements ā, b̄ ∈ R/Nil(R). Then
āb̄ = 0 if and only if ab ∈ Nil(R) if and only if aα(b) ∈ Nil(R) if and only if āᾱ(b̄) = 0. Therefore R/Nil(R)
is an ᾱ−rigid and so it is Armendariz ring of skew Hurwitz series type. Let f = (a0, a1, · · · , an, · · · ) and g =
(b0, b1, · · · , bm, · · · )in(HR,α) such that fg ∈ (H(NilR), α), f̄ , ḡ the corresponding in (H(R/NilR), ᾱ)), so f̄ ḡ = 0̄.
As R/Nil(R) is Armendariz ring of skew Hurwitz series type, for each coefficient ai of f and each coefficient bj of g,
aiα

ibj ∈ Nil(R). □

Lemma 2.5. Let R be a nil Armendariz ring of skew Hurwitz series type and n ≥ 2. If R is an α−compatible,
f1, f2, · · · , fn ∈ hR with f1f2 · · · fn ∈ (H(Nil(R), α)), then ai1ai2 · · · ain ∈ Nil(R), where aik ∈ Coef(fk), 1 ≤ k ≤ n.

Proof . We prove the result by induction on n ≥ 2. For n = 2 it follows by the definition and α−compatiblity.
Let n > 2 and g = f2f3 · · · fn. Then f1g ∈ (H(Nil(R), α)). Since R is nil Armendariz of skew Hurwitz series type,
ai1α

i1(ag) ∈ Nil(R), for every coefficient ag of g and every ai1 of f1. As R is α−compatible, then ai1ag ∈ Nil(R),
for every coefficient ag of g. Hence ai1f2 · · · fn−1fn = ai1g ∈ (H(NilR), α). Since the coefficients of ai1f2 are ai1ai2,
where ai2 is a coefficient of f2, by induction, we obtain ai1ai2 · · · ai(n−1)ain ∈ Nil(R), where aik is the coefficient of
fk, for k = 1, · · · , n. □

Recall from [12], that a ring R is semicommutative if ab = 0 implies aRb = 0, for each a, b ∈ R.

Proposition 2.6. Let R be a Armendariz ring of skew Hurwitz series type with α−compatible. Then R is a semi-
commutative ring.

Proof . Let R be an Armendariz ring of Hurwitz series type and suppose that ab = 0 for a, b ∈ R. As for every r ∈ R

(1,−r, 0, 0, · · · )(1, 1!r, 2!rα(r), 3!rα(rα(r)), · · · , n!rα(r)α2(r) · · ·αn−1(r), · · · ) = (1, 0, 0, · · · )

we get

(a, 0, 0, · · · )(1,−r, 0, 0, · · · )(1, 1!r, 2!rα(r), 3!rα(rα(r)), · · · , n!rα(r) · · ·αn−1(r), · · · )(b, 0, 0, · · · ) = (ab, 0, 0, · · · ) =
(0, 0, 0, · · · ).

As R is an Armendariz ring of Hurwitz series type we get aRα(b) = 0. Now applying α−compatibility proves that
R is semicommutative. □

We establish an analogous result in the case of nil Armendariz rings of Hurwitz series type. In [17] the authors
introduced the concept of weakly semicommutative rings. A ring R is said to be weakly semicommutative if for each
a, b ∈ R, ab = 0, then arb is nilpotent for all r ∈ R.

Lemma 2.7. Let R be a nil Armendariz ring of skew Hurwitz series type. If R is an α−compatible ring, then for
a, b ∈ R, ab ∈ Nil(R) implies aRb ⊆ Nil(R).

Proof . Let r ∈ R. Then we get

(a, 0, 0, · · · )(1,−r, 0, · · · )(1, 1!r, 2!rα(r), · · · , n!rα(r)α2(r), · · ·αn−1(r) · · · )(b, 0, · · · ) = (ab, 0, 0, · · · ) ∈ Nil(R)

Since R is nil Armendariz of skew Hurwitz series type, arα(b) ∈ Nil(R), for every r ∈ R. As R is α−compatible,
we get aRb ⊆ Nil(R) and the result follows. □
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Corollary 2.8. Every α−compatible, nil Armendariz ring of skew Hurwitz series type is a weakly semicommutative
ring.

Proof . This result follows from Lemma 2.7. □

Lemma 2.9. Let R be a nil Armendariz ring of skew Hurwitz series type. If R is an α−compatible ring, fg ∈
(H(Nil(R)), α), then f(HR,α)g ⊆ (H(Nil(R)), α), for each f, g ∈ (HR,α).

Proof . Let fg ∈ (H(Nil(R)), α). Then aiα
ibj ∈ Nil(R) for all coefficient ai of f and coefficient bjof g. Applying

Lemma 2.7, we get airbj ∈ Nil(R), for each r ∈ R. As R is nil Armendariz of skew Hrwiz series type, it is nil
Armendariz too, so Nil(R) is a subring of R, By Corollary 2.11. This yields fHRg ⊆ H(Nil(R)). □

Lemma 2.10. Let R be a nil Armendariz ring of skew Hurwitz series type. If R is an α−compatible ring, then
(1) If a, b ∈ R are nilpotent, then ab is nilpotent.
(2) If a, b, c ∈ R are nilpotent, then (a+ b)c and c(a+ b) are nilpotent.
(3) If a, b, c ∈ R are nilpotent, then a+ bc is nilpotent.
(4) If a, b ∈ R are nilpotent, then a− b is nilpotent.

Proof . (1) Suppose a, b are nilpotent and bm = 0. Then by α−compatibility we get, bα(b) · · ·αm−1(b) = 0 and so
(a,−ab, 0, · · · )(1, 1!b, 2!bα(b), · · · , (m − 1)!bα(b) · · ·αm−2(b), 0, · · · ) = a ∈ (H(Nil(R)), α). Since R is nil Armendariz
ring of skew Hurwitz series type, we get ab ∈ Nil(R).

(2) Suppose a, b, c are nilpotent and an = bm = 0. Then α−compatibility implies that

aα(a) · · ·αn−1(a) = 0, bα(b) · · ·αm−1(b) = 0.

So

(1, 1!a, 2!aα(a), · · · , (n− 1)!aα(a) · · ·αn−2(a), 0, · · · )(1,−a, 0, · · · )(1,−b, 0, · · · )
(1, 1!b, 2!bα(b), · · · , (m− 1)!bα(b) · · ·αm−2(b), 0, · · · )(c, 0, · · · ) = (c, 0, · · · )

Thus

(1, 1!a, 2!aα(a), · · · , (n− 1)!aα(a) · · ·αn−2(a), 0, · · · )(1,−(a+ b), 2ab, 0, · · · )
(1, 1!b, 2!bα(b), · · · , (m− 1)!bα(b) · · ·αm−2(b), 0, · · · )(c, 0, · · · ) = (c, 0, · · · ).

As R is nil Armendariz ring of skew Hurwitz series type and (c, 0, · · · ) ∈ Nil(R), we get (a + b)α(c) ∈ Nil(R)).
Now α−compatibility follows that (a+ b)c ∈ Nil(R). Similarly we see that c(a+ b) ∈ Nil(R).

(3) Suppose a, b, c are nilpotent. By (1), bc is nilpotent, and by (2), α(b(a+ bc)) is also nilpotent. Hence

(1,−α(b), 0, · · · )(c, α(a+ bc), 0, · · · ) = (c, α(a),−2α(b(a+ bc)), 0, · · · ) ∈ (H(Nil(R)), α).

As R is is nil Armendariz ring of skew Hurwitz series type, we get α(a + bc) ∈ Nil(R). Now by α−compatibility
we get (a+ bc) ∈ Nil(R).

(4) Applying similar method used in [3, Lemma 3.1]. □

Corollary 2.11. If R is a nil Armendariz ring of Hurwitz series type, then Nil(R) is a subrng of R.

Proof . It follows from lemma 2.10. □

Example 2.12. For each ring R, the matrix ring Mn(R) is never nil Armendariz of Hurwiz series type. In fact
consider X = E12 and Y = −E21. Then X and Y are nilpotent but X − Y is not.

Each commutative ring that is torsion free, as a Z−module, is nil Armendariz of Hurwitz series type. But there
exists examples of commutative rings which are not Armendariz of Hurwitz series type. For example, let F be a field
of characteristic ̸= 2. Let S = F [Ai, i ∈ N], I =< AiAjAk > and T = S/I. Let dn = Σi+j=nAiAj , J =< dn, n ∈ N >T

and R = T/J . Then R is commutative but it is not Armendariz of Hurwitz series type.
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Proposition 2.13. Let R be a ring and I a nil ideal of R. Then R is nil Armendariz of Hurwitz series type if and
only if R/I is a nil Armendariz ring of Hurwitz series type.

Proof . From ([5], Proposition 1.2), we have HR/HI ∼= H(R/I). We denote R̄ = R/I. Since I is nil, Nil(R̄) =
Nil(R). Hence fg ∈ H(Nil(R)) if and only if f̄ ḡ ∈ H(Nil(R̄). If a is a coefficient of f and b a coefficient of g, then
ab ∈ Nil(R) if and only if āb̄ ∈ Nil(R̄). Therefore R is nil Armendariz of Hurwitz series type if and only if R̄ is a nil
Armendariz ring of Hurwitz series type. □

Lemma 2.14. If R is a nil Armendariz ring of Hurwitz series type with no nonzero nil ideals, then R is an Armendariz
ring of Hurwitz series type.

Proof . Since R is nil Armendariz of Hurwitz series type, R does not contain any nonzero nil ideal. Suppose f, g ∈ HR
such that fg = 0. Let a be a coefficient of f and b a coefficient of g. For all r ∈ R, since (r, 0, · · · )fg = 0, R is nil
Armendariz of Hurwitz series type, and ra is a coefficient of rf , we have that rab is nilpotent. Hence Rab is a nil
ideal. Then Rab = 0 and thus ab = 0. Therefore R is an Armendariz ring of Hurwitz series type. □

By Proposition 2.13 and the previous lemma, we obtain a new characterization of nil Armendariz rings of Hurwitz
series type.

Theorem 2.15. A ring R is nil Armendariz of Hurwitz series type if and only if R/Nil∗(R) is an Armendariz ring of
Hurwitz series type.

Theorem 2.16. Let R be a nil Armendariz of Hurwitz series type. Then Nil(R) is an ideal of R.

Proof . By Theorem 2.15 R/Nil∗(R) is Armendariz of Hurwitz series type. Now applying Proposition 2.6, we get
R/Nil∗(R) is semicommutaive ring. As R/Nil∗(R) is semiprime, R/Nil∗(R) must be reduced ring, i.e., Nil(R) =
Nil∗(R), and so Nil(R) is an ideal of R. □

Corollary 2.17. A ring R is nil Armendariz of Hurwitz series type if and only if R/Nil∗(R) is an Armendariz ring
of Hurwitz series type.

Corollary 2.18. Let R be a ring that is a torsion free as a Z−module. Then R is a nil Armendariz of Hurwitz series
type if and only if Nil(R) is an ideal of R.

Proof . It follows from Theorem 2.16 and Proposition 2.4. □

In [12], it is proved that if e is a central idempotent then R is Armendariz if and only if eR and (1 − e)R are
Armendariz rings. A same result is proved for weak Armendariz rings in [18] and it is also true for nil Armendariz
rings. Furthermore, Anderson and Camillo prove that Armendariz rings are abelian (i.e. all idempotents are central).

Proposition 2.19. Let R be a nil Armendariz ring of Hurwitz series type and e be an idempotent. Then ef − fe is
nilpotent, for all f ∈ HR.

Proof . Let e = e2 ∈ HR and f ∈ HR. Then ef(1 − e) and (e − 1)fe are nilpotent elements. Hence, by Corollary
2.11, ef(1− e) + (e− 1)fe = ef − fe is also nil. Now, since R/Nil(R) is Armendariz of Hurwitz series type and it is
abelian, ef − efe ∈ Nil(HR) □

Corollary 2.20. Let R be a nil Armendariz ring. The following are equivalent:
(1) R is nil Armendariz of Hurwitz series type.
(2) for each a ∈ Nil(R) and b ∈ R, ab ∈ Nil(R).
(3) if ab ∈ Nil(R) then aRb ⊂ Nil(R), for a, b ∈ R.

Proof . (1 ⇐⇒ 2) follows from the fact that if R is nil Armendariz, then Nil(R) is a subrng of R.

For (3 ⇒ 2), let a ∈ Nil(R). Then a = a.1, so aR = aR1 ⊆ Nil(R).

(1 ⇒ 3), It follows from Lemma 2.7. □

Corollary 2.21. Each semicommutative ring is nil Armendariz of Hurwitz series type.

Proof . By [18, Lemma 3.1], if R is semicommutative then Nil(R) is an ideal. □

The converse of the last corollary is false. If F is a division ring then the triangular matrix ring R = Tn(F ) is nil
Armendariz of Hurwitz series type (see below, Proposition 3.7). But by [12, Example 5], R is not semicommutative.
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3 Hurwitz Polynomial rings over nil Armendariz rings

Anderson and Camillo in [2] prove that a ring R is Armendariz if and only if the polynomial ring R[x] is Armendariz.
Furthermore, the Armendariz condition is linked to many annihilator conditions being preserved in the polynomial
ring, where in this paper we prove for Hurwitz polynomial rings. In [18], Liu and Zhao ask whether polynomial rings
over weak Armendariz rings are weak Armendariz.

We can define both Armendariz and nil Armendariz rings for rings without identity, although most of the results
we have proved need not be true, since we have strongly used the existence of the identity element. But clearly, if
R is a nil ring, then R is nil Armendariz. Furthermore, adjoining an identity element, the ring R1 = Z + Nil(R)
(K + R if R is a K-algebra) satisfies Nil(R1) = R is an ideal of R1 and is thus nil Armendariz. The question of
whether Nil(hR) = h(Nil(R)) for nil Armendariz rings is equivalent to the question of whether polynomial rings over
nil rings are nil. Amitsur, in [1], proved that this is true for K-algebras over uncountable fields. But recently, Agata
Smoktunowicz, in [21], has proved that the result is not true for algebras over countable fields. By using both the
results of Amitsur and Smoktunowicz, we can prove the following.

Theorem 3.1. If R is a nil Armendariz ring, then R[x] is a nil Armendariz if and only if Nil(R)[x] = Nil(R[x]).

Theorem 3.2. If R is a nil Armendariz algebra over an uncountable field K. Then the ring of Hurwitz polynomials
hR is also nil Armendariz.

Proof . Let R be a nil Armendariz ring of Hurwitz polynomial K-algebra. Then Nil(R) is a nil K-algebra by Corollary
2.11. Since K is uncountable and Nil(hR) = h(Nil(R)), by Theorem 3.1, hR is nil Armendariz. □

Theorem 3.3. If R is an Armendariz ring, then hR/Nil(hR) is an Armendariz ring.

Proof . Note that every Armendariz ring is a nil Amrendariz ring. □

Example 3.4. For any countable field K, there exists a K-algebra R which is nil Armendariz and such that hR is
not nil Armendariz. Let R0 be the nil K-algebra constructed by Agata Smoktunowicz in [21] such that hR0 is not
nil. Let R = K + R0. Clearly Nil(R) = R0 is an ideal of R and hence R is nil Armendariz. By Theorem 3.1, R be
a nil Armendariz ring. Then, hR is nil Armendariz. Thus hR0 is nil and this is a contradiction. Hence hR is not nil
Armendariz.

Example 3.5. Let R be a nil Armendariz ring such that hR is not nil Armendariz. Then R̄ = R/Nil(R) is not
Armendariz. Suppose otherwise that R̄ is an Armendariz ring. Since Nil(hR) = h(Nil(R)), we have

hR/Nil(hR) ∼= hR̄.

Since R is Armendariz, by Theorem 3.3, hR̄ is also Armendariz. Since Nil(R) is nil, by Proposition 2.13, hR is
nil Armendariz, which is a contradiction.

Proposition 3.6. Let R be a ring and n any positive integer. Then R is nil Armendariz of Hurwitz series type if and
only if hR/(Xn) is a nil Armendariz ring of Hurwitz series type. In particular if R is a semicommutative ring then
hR/(Xn) is a nil Armendariz ring of Hurwitz series type.

Proof . Let f ∈ Nil(R) + XhR. Then we write f = a0 + a1X + · · · + asX
s with a0 ∈ Nil(R), so there exists

p ∈ N such that ap0 = 0. So fp ∈ XhR and fpn ∈ XnhR. So Nil(hR/(Xn)) = {f̄ ∈ hR/(Xn)|k ∈ N∗; fk ∈
XnhR} = Nil(R) + XhR. Conversely, if there exists k such that fk ∈ XnhR and as n ≥ 1 then f(0) ∈ Nil(R), so
f ∈ Nil(R) +XhR. So Nil(R) is an ideal of R if and only if Nil(R) +XhR is an ideal of hR. □

Let Tn(R) denote the n by n upper triangular matrix ring over R. By observing that

Nil(Tn(R)) =


Nil(R) R · · · R

0
. . .

. . .
...

...
. . .

. . . R
0 · · · 0 Nil(R)


A similar proof yields that, a ring R is nil Armendariz if and only if, for any positive integer n, Tn(R) is nil

Armendariz. It is then easy to verify the next.
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Proposition 3.7. A ring R is nil Armendariz of Hurwitz series type if and only if for each n, Tn(R) is a nil Armendariz
ring of Hurwitz series type.

Proof . This implication is similar to [18, Proposition 2.2]. □
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