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1 QR
��������		
�
��, � R ���
 α ��
��		
. R[x] ��� R �

����, C(R), C(R[x]) ����� R �� R[x] ���
,

R[[x]] =
{ ∞∑

i=0

aix
i : ai ∈ R

}
,

R[x;x−1] =
{ t∑

i=−s

aix
i : s ≥ 0, t ≥ 0, ai ∈ R

}
, R[[x;x−1]] =

{ ∞∑
i=−s

aix
i : s ≥ 0, ai ∈ R

}
.
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Armendariz (� [3] ��%&)'� R (*+,-.: +)* R[x] ��/0+,���

f(x) =
∑m

i=0 aix
i, g(x) =

∑n
j=0 bjx

j ∈ R[x] \ {0}, - f(x)g(x) = 0 1, */0 i, j, � aibj = 0.

� [6] 23& Armendariz ��.4, Æ5/& Armendariz ��012�63��748. +)

*/0� f(x) =
∑m

i=0 aix
i, g(x) =

∑n
j=0 bjx

j ∈ R[x], 9 f(x)g(x) = 0 5:%*/0� i, j, �

aibj = 0, ;6� R < Armendariz �. 67, =�>?8@A* Armendariz ��:9B&:�

�5/.

C α <� R ���
, R[x;α] ��D����, ;<<EF;<, *GH� r ∈ R, =<

< xr = α(r)x. � [1] I>&�� Armendariz �. +)*/0� f(x) =
∑m

i=0 aix
i, g(x) =∑n

j=0 bjx
j ∈ R[x], 9 f(x)g(x) = 0 5:%*/0� i, j, � aibj ∈ C(R), ;6� R <��

Armendariz �. � [4] I>& α- D Armendariz �. � R ?6< α- D Armendariz �, +)

*/0� f(x) =
∑m

i=0 aix
i, g(x) =

∑n
j=0 bjx

j ∈ R[x;α], 9 f(x)g(x) = 0 5:%*/0� i, j,

� aiα
i(bj) = 0. � [7] I>&��D Armendariz �. � R ?6B��D Armendariz �, +)

*/0� f(x) =
∑m

i=0 aix
i, g(x) =

∑n
j=0 bjx

j ∈ R[x;α], 9 f(x)g(x) = 0 5:%*/0� i, j,

� aiα
i(bj) ∈ C(R). � [8] J%& α- K Armendariz ��.4. 6� R L�,M (N) α- K

Armendariz�,+) f(x) = a0+a1x, g(x) = b0+b1x ∈ R[x], f(x)α(g(x)) = 0 (α(f(x))g(x) = 0),

;*G/0� i, j, � aiα(bj) = 0 (α(ai)bj = 0), O@ α(g(x)) =
∑n

j=0 α(bj)xj . � R ?6<

α- K Armendariz �, +)� R ALN α- K Armendariz �PLM α- K Armendariz �.

� [9] J%& α-McCoy ��.4, 6� R L�,N α-McCoy �, +)*G/0�BC���

f(x) =
∑m

i=0 aix
i, g(x) =

∑n
j=0 bjx

j ∈ R[x], 9 f(x)α(g(x)) = 0, 5:%D( 0 �= r ∈ R, QE

rα(g(x)) = 0- M α-Mccoy 5FR
S. � R 6< α-McCoy �, +)� R ALN α-McCoy �

PLM α-McCoy �.

��TG� [1, 4, 7–9] �UH, 23&9S�� α-Armendariz ��.4, EG&9S��

α-Armendariz ���7-.IJK.

2 WXYZ α-Armendariz [\]X^_`ab
cd 2.1 C α <� R ���
. � R 6<M9S�� α-Armendariz �, +)*/0�

f(x) =
∑m

i=0 aix
i, g(x) =

∑n
j=0 bjx

j ∈ R[x], 9 f(x)α(g(x)) = 0 5:%

aiα(bj) ∈ C(R), ∀ 0 ≤ i ≤ m, 0 ≤ j ≤ n.

N9S�� α-Armendariz �5FR
S. � R 6<9S�� α-Armendariz �, +)� R AL

N9S�� α-Armendariz �PL9S�� α-Armendariz �.

e 2.2 9
SV R L�� Armendariz �-WL- R L9S�� 1R-Armendariz �, X

� 1R L R �MN�
. O,12�PL9S�� α-Armendariz �.

e 2.3 9
SV9S�� α-Armendariz �L α- K Armendariz ��:9, ,Q�RYZ

S α- K Armendariz �[TL9S�� α-Armendariz �.

f 2.4 C� R = Z2 ⊕ Z2, O@ Z2 = Z/2Z, ;� R L12�)'�, \L Armendariz

� (U� [3, 2V 1]). C α : R → R, α((a, b)) = (b, a) L� R ���
. W f(x) = (1, 0) −
(1, 0)x, g(x) = (1, 0) + (0, 1)x ∈ R[x], ; f(x)α(g(x)) = 0, X (1, 0)α((0, 1)) = (1, 0)2 �= 0. Y�

R �L α- K Armendariz �, X R L9S�� α-Armendariz �.
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gL 2.5 C α L� R ���
, S L� R �Y�, W α `a( S bÆ< S ���
, Æ

_< α. c R L9S�� α-Armendariz �, ; S L9S�� α-Armendariz �.

hi C α L� R ���
, _X(� R[x] b�`d<

ᾱ : R[x] → R[x], ᾱ

( m∑
i=0

aix
i

)
=

m∑
i=0

α(ai)xi,

; ᾱ L� R[x] b���
. (�eaf�gh,, Æb ᾱ _< α. C R,S L�W���c σ:

R → S, ;ij

σ :
m∑

i=0

aix
i →

m∑
i=0

σ(ai)xi

L R[x] G S[x] ���c. jd.

cj 2.6 C R,S L�W σ : R → S L��c, ;� R LM9S�� α-Armendariz �-

WL- S LM9S�� σασ−1-Armendariz �.

hi (⇒) W f(x) =
∑m

i=0 aix
i, g(x) =

∑n
j=0 bjx

j ∈ S[x], W(* f(x)σασ−1(g(x)) = 0.

,j ai(σασ−1)(bj) ∈ C(S), ∀ 0 ≤ i ≤ m, 0 ≤ j ≤ n. 9
S 2.1 5V

∃ f1(x) =
m∑

i=0

a′
ix

i, g1(x) =
n∑

j=0

b′jx
j ∈ R[x],

X� ai = σ(a′
i), bj = σ(b′j), e

f(x) = σ(f1(x)) = σ

( m∑
i=0

a′
ix

i

)
= σ(a′

0) + σ(a′
1)x + · · · + σ(a′

m)xm,

g(x) = σ(g1(x)) = σ

( n∑
j=0

b′jx
j

)
= σ(b′0) + σ(b′1)x + · · · + σ(b′n)xn.

9 f(x)σασ−1(g(x)) = (
∑m

i=0 aix
i)σασ−1(

∑n
j=0 bjx

j) = 0, fg�∑
i+j=k

ai(σασ−1)(bj) =
∑

i+j=k

σ(a′
iα(b′j)) = 0.

kh
∑

i+j=k a′
iα(b′j) = 0, O@ 0 ≤ k ≤ m + n, e f1(x)α(g1(x)) = 0. k< R LM9S��

α-Armendariz �, � a′
iα(b′j) ∈ C(R). l0G

a′
i = σ−1(ai), b′j = σ−1(bj),

ij σ−1(ai)α(σ−1(bj)) ∈ C(R), e

σ−1(ai)σ−1(σασ−1)(bj) = σ−1(ai(σασ−1)(bj)) ∈ C(R),

Y

ai(σασ−1)(bj) ∈ C(S), ∀ 0 ≤ i ≤ m, 0 ≤ j ≤ n.

OZS S LM9S�� σασ−1-Armendariz �.

(⇐) kC f(x) =
∑m

i=0 aix
i, g(x) =

∑n
j=0 bjx

j ∈ R[x], W(* f(x)α(g(x)) = 0. m

F (x) = σ(f(x)), G(x) = σ(g(x)) ∈ S[x], ;

F (x)σασ−1(G(x)) = σ(f(x))σασ−1(σ(g(x))) = σ(f(x)α(g(x))) = 0,
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e

σ(ai)σασ−1(σ(bj)) = σ(aiα(bj)) ∈ C(S),

Y aiα(bj) ∈ C(R). jd.

3 WXYZ α-Armendariz [\kÆl_`[
C α1 L� R1 ���
, α2 L� R2 ���
, @ ᾱ : R1 × R2 → R1 × R2, ᾱ((a1, a2)) =

(α1(a1), α2(a2)). inj ᾱ L� R1 ×R2 ���
W ᾱ ( Ri b�`a< αi, i = 1, 2. (�ea

f�gh,, Æb ᾱ, α1, α2 _< α. � R 6< abelian �, +) R �O,lN
 e ∈ C(R).

gL 3.1 R LM9S�� α-Armendariz �-WL-D(��lN
 e ∈ R W eR �

(1 − e)R LM9S�� α-Armendariz �.

hi (⇒) 9mo 2.5 nE.

(⇐) W e ∈ R L��lN
, /mBC��� f(x) =
∑m

i=0 aix
i, g(x) =

∑n
j=0 bjx

j ∈ R[x],

+) f(x)α(g(x)) = 0, m f1 = ef, f2 = (1 − e)f, g1 = eg, g2 = (1 − e)g, e

f1α(g1) = 0 ∈ (eR)[x], f2α(g2) = 0 ∈ ((1 − e)R)[x].

9
SV eaiα(ebj) ∈ C(eR), (1 − e)aiα((1 − e)bj) ∈ C((1 − e)R). 9 R = eR ⊕ (1 − e)R V

aiα(bj) = eaiα(ebj)+ (1− e)aiα((1− e)bj) ∈ C(R). Y R LM9S�� α-Armendariz �. jd.

cj 3.2 C α L� R �	��
, W*/0� e2 = e ∈ R, α(e) = e. c R LM9S��

α-Armendariz �, ; R L abelian �.

hi /m e2 = e ∈ R,W f(x) = e−eα(r)(1−e)x, g(x) = 1−e+er(1−e)x ∈ R[x], ∀ r ∈ R,

;� f(x)α(g(x)) = 0. Y eα(r)(1−e) ∈ C(R),Hp eα(r)(1−e) = e2α(r)(1−e) = eα(r)(1−e)e =

0. kh eα(r) = eα(r)e. o�pQ, W h(x) = 1− e− (1− e)α(r)ex, t(x) = e+(1− e)rex ∈ R[x],

;9 h(x)α(t(x)) = 0 5V, (1 − e)α(r)e ∈ C(R), e (1 − e)α(r)e = 0. kh α(r)e = eα(r)e. f

g� eα(r) = α(r)e, 9G α L	�
, ; re = er. jd.

mn 3.3 [5] Armendariz �L abelian �.

mn 3.4 [1] �� Armendariz �L abelian �.

6�,� R < Baer �, +)� R �/�BqYr�MC'Y9�,lN
qs. 6�,�

R LM p.p- �, +)� R �/�
r�MC'Y9�,lN
qs. N p.p- �5FR
S. +

)� R LM p.p- �, sLN p.p- �, ;6� R L p.p- �.

mn 3.5 C α L� R �	��
, W*/0� e2 = e ∈ R, α(e) = e. c� R LM p.p-

�WL9S�� α-Armendariz �, ; R L Armendariz �.

hi 9
V 3.2 V� R L abelian �, g� R \LM p.p- �. 9� [7] V� R L Armen-

dariz �. jd.

mn 3.6 C α L� R �	��
, W*/0� e2 = e ∈ R, α(e) = e. c� R LM9S�

� α-Armendariz �, ;p,Nt:

(1) R LM p.p- � ⇔ R[x] LM p.p- �.

(2) R L Baer � ⇔ R[x] L Baer �.

(3) R L Baer � ⇔ R[[x]] L Baer �.
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(4) R L Baer � ⇔ R[x;x−1] L Baer �.

(5) R LM p.p- � ⇔ R[x;x−1] LM p.p- �.

(6) R L Baer � ⇔ R[[x;x−1]] L Baer �.

hi 9
V 3.2, � R L abelian �, ;9� [2] 5jt,uu. jd.

cj 3.7 �RLM9S�� α-Armendariz�-WL-R[x]LM9S�� α-Armendariz�.

hi (⇒) W f(y) = f0 + f1y + · · · + fnyn, g(y) = g0 + g1y + · · · + gmym ∈ R[x][y], W

f(y)α(g(y)) = 0. O@ fi = ai0 + ai1x + · · ·+ ainix
ni , gj = bj0 + bj1x + · · ·+ bjmj x

mj ∈ R[x]. ,

j fiα(gj) ∈ C(R[x]). W t = deg f0 + deg f1 + · · · + deg fn + deg g0 + · · · + deg gm (C����

v>_< 0), ;

f(xt) = f0 + f1x
t + · · · + fnxnt, g(xt) = g0 + g1x

t + · · · + gmxmt ∈ R[x].

9 f(y)α(g(y)) = 0 V f(xt)α(g(xt)) = 0. Pk<� R LM9S�� α-Armendariz �, Hp

aisiα(bjri) ∈ C(R), ∀ 0 ≤ si ≤ ni, 0 ≤ rj ≤ mj .

9 C(R) �;<wx-5V fiα(gj) ∈ C(R[x]).

(⇐) vw. jd.

*G� R �Vx I, c α(I) ⊆ I, ; ᾱ : R/I → R/I; ᾱ(a + I) = α(a) + I Ly� R/I ��

�
, (�eaf�gh,, Æy ᾱ _< α.

cj 3.8 C α L� R ���
, c I L� R �VxW�zBC�lN
, � α(I) ⊆ I.

c� R/I LM9S�� α-Armendariz �, ; R LM9S�� α-Armendariz �.

hi /m a, b ∈ R, c ab = 0, ; (bIa)2 = 0, g (bIa) ⊆ I, Y bIa = 0. 9 (aIb)3 ⊆
(aIb)I(aIb) = 05V aIb = 0. kC f(x) = a0 +a1x+ · · ·+anxn, g(x) = b0 +b1x+ · · ·+bmxm ∈
R[x]. c f(x)α(g(x)) = 0, ;

a0α(b0) = 0, (3.1)

a0α(b1) + a1α(b0) = 0, (3.2)

a0α(b2) + a1α(b1) + a2α(b0) = 0, (3.3)
...

,j*/0� ai, bj , aiIα(bj) = α(bj)Iai = 0. 9 (3.1) E a0Iα(b0) = 0. ( (3.2) �M{=p

Iα(b0), � a0α(b1)Iα(b0) = 0, a1α(b0)Iα(b0) = 0, ;

(α(b0Ia1))3 ⊆ α(b0)I(a1α(b0)Ia1α(b0))Ia1 = 0.

kh� α(b0)Ia1 = 0. FR5j a0Iα(b1) = 0. ( (3.2) �N{=p a0I, ;

a0Ia0α(b1) = 0, (α(b1)Ia0)3 = 0, α(b1)Ia0 = a0Iα(b1) = 0.

( (3.3) �M{=p Iα(b0), � a2α(b0)Ib0 = 0, (α(b0)Ia2)3 = 0, a2Iα(b0) = α(b0Ia2) = 0. 9

(3.3) V

a0α(b2)I + a1α(b1)I + a2α(b0)I = 0,

kh a1α(b1)I = 0. g (α(b1)Ia1)2 = 0, α(b1)Ia1 = 0 = a1Iα(b1). +h|z,{, Y aiIα(bj) =

α(bj)Iai = 0. 9pb>|5V

(aiα(bj)r − raiα(bj))I(aiα(bj)r − raiα(bj)) = 0.
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k< R/I LM9S�� α-Armendariz �, Y āiα(b̄j) ∈ C(R/I), e aiα(bj)r − raiα(bj) ∈ I. 9

I L)'VxV aiα(bj)r = aiα(bj)r. Ej.

kC Δ L� R �9��};
cs�=<xYr, W Δ−1R = {u−1a | u ∈ Δ, a ∈ R}, ;
Δ−1R cs�. *G� R ���
 α, (* α(Δ) ⊆ Δ, ijX~}&� Δ−1R ���
, 
S

< ᾱ : Δ−1R → Δ−1R; ᾱ(u−1a) = α(u)−1α(a). (�eaf�gh,, Æy ᾱ _< α.

cj 3.9 � RLM9S�� α-Armendariz�-WL- Δ−1RLM9S�� α-Armendariz

�.

hi (⇒) kC� R LM9S�� α-Armendariz �, W f(x) =
∑m

i=0 u−1
i aix

i, g(x) =∑n
j=0 v−1

j bjx
j ∈ (Δ−1R)[x], W f(x)α(g(x)) = 0. iVD( u, v, ci, dj ∈ Δ, QE

uf(x) =
s∑

i=0

aicix
i ∈ R[x], vg(x) =

t∑
i=0

bjdjx
j ∈ R[x],

W (uf(x))α(vg(x)) = 0,Y (aici)α(bjdj) ∈ C(R). k< ci, α(dj)L R����};
, aiα(bj) ∈
C(R), Y u−1

i aiα(v−1
j bj) ∈ C(Δ−1R). Ej.

(⇐) vw. jd.

mn 3.10 *G� R, p,~�Nt:

(1) R L9S�� α-Armendariz �.

(2) R[x] L9S�� α-Armendariz �.

(3) R[x, x−1] L9S�� α-Armendariz �.

hi O@Lj (1)⇒(3). W Δ = {1, x, x2, x3, . . .}, ;ij Δ L� R[x] ��z��};


�=<xYr. g R[x;x−1] ∼= (Δ−1R)[x], 9
V 3.9 Ej.
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