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GENERALIZED MODULE LEFT (m,n)-DERIVATIONS

SunG JIN LEE? AND JUNG RYE LEEP*

ABSTRACT. Fosner [4] defined a generalized module left (m, n)-derivation and proved
the Hyers-Ulam stability of generalized module left (m,n)-derivations.

In this note, we prove that every generalized module left (m,n)-derivation is
trival if the algebra is unital and m # n.

1. STABILITY OF MODULE LEFT (m,n)-DERIVATIONS

Let A be an algebra and M be a left A-module. An additive mappingd: A — M
is called a module left derivation if d(zy) =z -d(y) +y - d(zx) for all z,y € A.

Definition 1.1 ([3]). Let A be an algebra and M be a left A-module. An additive
mapping d : A — M is called a module left (m,n)-derivation if
(1.1) (m +n)d(zy) = 2ma - d(y) + 2ny - d(x)
for all x,y € A. Here m and n are nonnegative integers with m + n # 0.
Let A be an algebra and M be a left A-module. An additive mapping g : A — M

is called a generalized module left derivation if there exists a module left derivation
d: A — M such that g(zy) = x - g(y) + y - d(z) for all x,y € A.

Definition 1.2 ([4]). Let A be an algebra and M be a left A-module. An additive
mapping g : A — M is called a generalized module left (m,n)-derivation if there

exists a module left (m,n)-derivation d : A — M such that
(1.2) (m+n)g(zy) = 2mz - g(y) + 2ny - d(z)

for all x,y € A. Here m and n are nonnegative integers with m + n # 0.
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Proposition 1.3 ([2]). Let A be a unital algebra with unit e and M be a left A-
module. Assume that m and n are nonnegative integers with m+n # 0 and m # n.

Then each module left (m,n)-derivation d : A — M 1is trival.
Assume that ez =z for all x € M.

Theorem 1.4. Let A be a unital algebra with unit e and M be a left A-module.
Assume that m and n are nonnegative integers with m +n % 0 and m # n. Then

each generalized module left (m,n)-derivation g : A — M is trival.

Proof. By Proposition 1.3, d(e) = 0.
Letting x = y = e in (1.2), we get (m +n)g(e) = 2mg(e) + 2nd(e) = 2mg(e) and
so g(e) = 0, since m # n.

Letting y = e in (1.2), we get
(m+n)g(z) =2mz - g(e) + 2nd(x) = 2nd(z) =0

for all z € A, since d(z) = 0 and g(e) = 0. Since m +n # 0, g(z) =0 for all x € A,

as desired. O

Remark 1.5. When m = n, the generalized module left (m,n)-derivation is just a
generalized module left derivation. In [1], Cao et al. proved the Hyers-Ulam stability

of generalized module left derivations d : A — M.

Problem 1.6. Let A be a non-unital algebra and M be a left A-module. Assume
that m and n are nonnegative integers with m 4+ n # 0 and m # n.
(1) Is there a non-trivial generalized module left (m,n)-derivation d : A — M?

(2) Construct a non-trival generalized module left (m,n)-derivation d : A — M.

REFERENCES

1. H.X. Cao, J.R. Lv & J.M. Rassias: Superstability for generalized module left deriva-
tions and generalized module derivations on a Banach module. J. Inequal. Appl. 2009,
Art. ID 718020 (2009).

2. Y. Cui & D. Shin: Module left (m,n)-derivations (preprint).

3. A. Fosner: On the generalized Hyers-Ulam stability of module left (m,n)-derivations.
Aequationes Math. 84 (2012), 91-98.

4. A. Fosner: Hyers-Ulam-Rassias stability of generalized module left (m, n)-derivations.
J. Inequal. Appl. 2013, Art. ID 2013:208 (2013).



GENERALIZED MODULE LEFT (m,n)-DERIVATIONS 387
“DEPARTMENT OF MATHEMATICS, DAEJIN UNIVERSITY, KYEONGGI 11159, KOREA
Email address: hyper@daejin.ac.kr

PDEPARTMENT OF MATHEMATICS, DAEJIN UNIVERSITY, KYEONGGI 11159, KOREA
Email address: jrlee@@daejin.ac.kr



