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N —
Abstract

In this paper, we characterize two linear mappings ¢ and 7 satisfying the identity
zoy*=0=0=46(z)oy* +xo7(y)* for all z,y € A, where A is an algebra
over a real or complex field K from a unital algebra into its unital bimodule.
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N —
Introduction

s The structure of linear mappings behaving like Jordan derivations at
commutative zero products has been studied extensively. We refer the researchers
to Liu [1] and H. Ghahramani, M. N. Ghosseiri, and L. Heidarizadeh [2] for more
details. As is well known, the problem of linear mappings preserving fixed products
is a very interesting item in the field of operator algebra. Derivations that can be
completely determined by the local action on some subsets of algebra have
attracted attention of many researchers. Historically, the study of derivation was
initiated during the 1950s and 1960s. Derivations of rings got a tremendous
development in 1957, when Posner [3] established two very striking results in the
case of prime rings.
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s Here, we only focus on derivable mappings at special points. There are a
considerable number of influential results on derivable mappings at zero, unit,
invertible elements, separating points, idempotent elements and so on. In some
results, a derivable mapping at zero is described in terms of a generalized
derivation. Jing, Lu and Li [9] described continuous derivable mappings at zero on
von Neumann algebras. It was studied in [16] for continuous derivable mappings
at zero from unital C*-algebras into unital Banach bimodules. An and Cai [17]
discussed continuous derivable mappings at arbitrary but fixed products on von
Neumann algebras. In [11], Lu considered continuous derivable mappings from a
unital Banach algebra into its unital Banach bimodule at left or right separating
points. Furthermore, the authors Jiankui Li and Zhou [15] generalized this result
without the assumption of continuity.

Moreover, Jiankui Li, Shan Li, and Kaijia Luo [13, 2023] they gave a complete
description of linear mappings 6 and 7 from G into M satisfying

0(A)B* + AT(B)* =0 for any A, B € G with AB* =0 or

0(A)oB*+ AoT(B)* =0 for any A, B € G with Ao B* =0, where

AB = AB + BA is the Jordan product.
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Preliminaries

Throughout this paper, let A be an associative algebra over the complex field .
Some papers have the structure of derivable mappings at zero Jordan products.
Jordan product is denoted by “o": Ao B = AB+ BA. A linear mapping ¢ from
G into M is a Jordan derivable mapping at zero Jordan products if
0(A)o B+ Aod(B) =0 for each A, B in G with Ao B =0. Let us fix some
more notations. A linear mapping § from G into M is called a derivation if
0(AB) = 6(A)B + Ad(B) for each A, B € G;0 is called a Jordan derivation if
§(A%) = §(A)A + AS(A) for each A € G, which is equivalent to
0(AoB)=0§(A)oB+ Aod(B) for each A, B in G. It is clear that every
derivation is a Jordan derivation. But the reverse is not always true. Besides, a
linear mapping & from G into M is called a Jordan left derivation if
§(A%) = 2A6(A) for each A € G. An element W in G is a left (right) separating
point of M if WM =0 (or MW = 0) implies M =0 for each M € M. W is
called a separating point if W is both a left separating point and a right separating
point. It is easy to see that left (right) invertible elements in G are left (right)
separating points of M, and invertible elements in GG are separating points of M.
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- ___________________
& Based on [14], we denote by T'(G) the subalgebra of G generated by all

idempotents in GG. Let G be an algebra. An A-bimodule M is said to have the
property ©, if there is an ideal J C (G) of A such that {m € M : xma = 0 for
every z € J} = 0. Also, we need to the definition of weak inverse element. In the
theory of semigroups, a weak inverse of an element x in a semigroup (S, -) is an
element y such that y - x -y = y. If every element has a weak inverse, the
semigroup is called an E-inversive or E-dense semigroup.
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The Main Results

We begin our discussion with the following result.

Lemma (14, Theorem 3.3)

If 0 is a bilinear mapping from G x G into a vector spaces x such that
A, BeG,AoB=0=60(A,B) =0, then (A, X) = %H(AX, I+ %G(XA,I) for
every A in G and X in T(G).

.

Theorem (3.1)

Let A be a unital algebra and M be a unital A-bimodule with the property .
Suppose that § is a linear mapping from A into M satisfying the relation, for all
x,y€ Ajzoy=0= d(x)oy—xz0d(y) =0 and each element of A has a weak
inverse. Then A has zero ideal.
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Theorem (3.2)

Let A be a unital algebra and M be a unital A-bimodule with the property ©.
Suppose that § and 7 are linear mappings from A into M satisfying the relation,
forallz,y € Ajxoy=0=d(x)oy+xzo7(y)=0and[A, (6 —7)] =0. Then
there exists a Jordan derivation /\ from A into M such that A\(x) = 0 for every
in A.

Theorem (3.3)

Let A be a unital x-algebra and M be a unital x-A-bimodule with the property <.
If § and T are linear mappings from A into M satisfying the identity, for all

r,y€ Ajzoy* =0=0(z)oy*+xzo7(y)* =0, and A is a separating point of
M. Then there exist Jordan derivations /\ and T from A into M and §(A) =0

Mehsin Jabel Atteya (mehsinatteya88@uomustansiriyal Al-Mustansiriyah University 6/8



References

&[1] L. Liu. On Jordan and Jordan higher derivable maps of rings, Bull. Korean
Math. Soc., 57, no. 4: 957-972,2020. https://doi.org/10.4134/BKMS.b190653.
&[2] H. Ghahramani, M. N. Ghosseiri, and L. Heidarizadeh, Linear maps on block
upper triangular matrix algebras behaving like Jordan derivations through
commutative zero products, Oper. Matrices, 14, no.1, 189—205,2020.
https://doi.org/10.7153 /oam- 2020-14-15.

&[3] E.C. Posner, Derivations in prime rings, Proc. Amer. Math. Soc., 8: 1093-
1100 (1957).

&[4] G. An, J. He, and J. Li, Characterizing linear mappings through zero
products or zero Jordan products, Period. Math. Hungar. 84 (2022), no. 2,
270-286. https://doi.org/10.1007/s10998-021-00404-y

&[5] M. A. Bahmani and F. Ghomanjani, Characterizing centralizer maps and
Jordan centralizer maps through zero products, Rend. Circ. Mat. Palermo (2) 69
(2020), no. 3, 1093-1097. https://doi.org/10.1007/s12215-019-00457-6

&[6] R. An and Y. Cai, Derivations and derivable maps on von Neumann algebras,
Linear Multilinear Algebra 69 (2021), no. 15, 2806-2812.
https://doi.org/10.1080/03081087. 2021.1913087

International Scientific Online Conference, Algebraic
Mehsin Jabel Atteya (mehsinatteya88@uomustansiriyal Al-Mustansiriyah University 6/8




&[7] A. Barari, B. Fadaee, and H. Ghahramani, Linear maps on standard operator

algebras characterized by action on zero products, Bull. Iranian Math. Soc. 45

(2019), no. 5, 1573-1583. https://doi.org/10.1007/s41980-019-00216-4

&[8] B. Fadaee and H. Ghahramani, Linear maps on C*-algebras behaving like

(anti- )derivations at orthogonal elements, Bull. Malays. Math. Sci. Soc. 43

(2020), no. 3, 2851-2859. https://doi.org/10.1007 /s40840-019-00841-6

&[9] W. Jing, S. Lu, and P. Li, Characterisations of derivations on some operator

algebras, Bull. Austral. Math. Soc. 66 (2002), no. 2, 227-232.

https://doi.org/10.1017/ S0004972700040077

&[10] A. M. Peralta and B. Russo, Automatic continuity of derivations on

C*-algebras and JB*-triples, J. Algebra 399 (2014), 960-977.

https://doi.org/10.1016/].jalgebra. 2013.10.017

&[11]F. Lu, Characterizations of derivations and Jordan derivations on Banach

algebras, Linear Algebra Appl. 430 (2009), no. 8-9, 2233-2239.

&[12] J. Vukman, On left Jordan derivations of rings and Banach algebras,

Aequationes Math. 75 (2008), no. 3, 260-266.

&[13] Jiankui Li, Shan Li, and Kaijia Luo, Characterizations of (Jordan)

Derivations on Banach Algebras with Local Actions, Commun. Korean Math.

Soc. 38 (2023), No. 2, pp. 469-485. https://doi.org/10.4134/CKMS.c220123

&[14] H. Ghahramani, On derivations and Jordan derivations through zero

prOdUCts’ Oper. Matrices 8 (2014)’ no. 3‘ 759-771. International Scientific Online Conference, Algebraic
7/8



Acknowledgement

&[15] J. Li and J. Zhou, Characterizations of Jordan derivations and Jordan
homomorphisms, Linear Multilinear Algebra 59 (2011), no. 2, 193-204.
https://doi.org/10.1080,/03081080903304093.

&[16] A. Zivari-Kazempour and A. Bodaghi, Generalized derivations and
generalized Jordan derivations on C*-algebras through zero products, J. Math.
2022, Art. ID 3386149, 6 pp. https://doi.org/10.1155/2022/3386149.

&[17] R. An and Y. Cai, Derivations and derivable maps on von Neumann
algebras, Linear Multilinear Algebra 69 (2021), no. 15, 2806-2812.

International Scientific Online Conference, Algebraic

Mehsin Jabel Atteya (mehsinatteya88@uomustansiriyal Al-Mustansiriyah University 8/8



Acknowledgement

Thank you!

International Scientific Online Conference, Algebraic

Mehsin Jabel Atteya (mehsinatteya88@uomustansiriyal Al-Mustansiriyah University 8/8



	Acknowledgement

