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Abstract  Let a (p, q)-additive selfmap f on near-algebra or Banach algebra X satisfy eef =)(  

and )()()()( 1 uufuuf ϕφ −= whereφ : XX → andϕ: )(XDESX → be an automorphism and antiautomor- 
phism respectively such that uuuu )()( 1−= ϕφ  for each invertible u of X. Then all of the normal 
invertibles of X have the common eigenvalue )1/(2 qq +=λ  if 1−≠= qp . 
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【摘要】在near-algebra或 Banach代数中引入(p, q)-可加自映象 f 和正则可逆元的概念，得到一个值得注意的

结果，即在一定条件下，对于定义在near-algebra或 Banach代数X中(p, q)-可加自映象f ，X中的任意正则可逆元都

具有公共的特征值 )1/(2 qq +=λ ， 1−≠= qp 。 
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The Refs.[1-6] show that the study to near-ring is surpassed the close range of pure abstract algebra. In this 

paper we introduce the concept of near-algebra, and try to explore a special way to research some fixed-point and 
eigenvalue questions in range of functional analysis by means of abstract algebraic method[7]. 

Ref.[8] studied derivations in prime rings and Banach algebras and some functional equation in Banach 
algebras[7], and Ref.[9] had discussion for derivations in prime near-rings. Ref.[10] researched fixed points of the 
mapping class group in the SU (n) moduli spaces. Now we are interested in the following questions: 

(1) Which mapping has fixed point in near-algebras and Banach algebras? 
(2) What mapping has eigenvalue in near-algebras and Banach algebras? 
It is high time that the study to fixed points and eigenvalue should be introduced into near-algebras and 

Banach algebras. This paper answers the questions above. 
Definition 1  A set X, together with two binary operations + and • , is called a (left) near-ring, denoted (X, 
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+, • ), if: 
(1)  (X, +) is a group (not necessarily abelian); 
(2)  (X, • ) is a semigroup; 
(3)  yzxyzyx +=+ )(  for all Xzyx ∈,, . 
An element Xd ∈ is called distributive if ydxddyx +=+ )(  for all Xyx ∈, . The subset DES (X) of the 

distributive elements in X forms a subsemigroup of (X, • )[10]. 
A (left) near-ring (X, +, • ) with identity e over scalars K is called a (left) near-algebra over K, denoted (X, K, 

+, • ), if for any x in X and λ in K a product Xx ∈λ is defined in such a way that the following rule holds: 
( ) ( ) ( )xy x y x yλ λ λ= = , Xy ∈ . Clearly Banach algebra is a special case of near-algebra. 

Definition 2  A mapping XXf →: is called ),( qp -additive if there are p , Kq ∈ , 0≠q , such that 
)()()( uqfepfuef ±=± for any invertible element u in X, where X is a near-algebra, with identity e, over scalars 

K . 
Definition 3  An invertible element u in X is called to be normal if 1)( −− ue existing in X.  
Theorem  Let (X, K, +, • ) be a left near-algebra, with identity e, over scalars K.  Let a (p, q)-additive 

selfmap f of X satisfy eef =)(  and )()()()( 1 uufuuf ϕφ −= where φ : XX →  and ϕ : ( )X DES X→  be an 
automorphism and antiautomorphism (i.e., )()()( uvuv ϕϕϕ = ) respectively such that uuuu )()( 1−= ϕφ  for each 
invertible u of X. Then all of the normal invertibles of X have the common eigenvalue, of map f, 2 /(1 )q qλ = +  
where 1p q= ≠ − . 

Proof  Obviously, N = {all of the normal invertibles of X} Φ≠ , for example, Ne ∈2/ .  Let  
uufug −= )()(                                      (1) 

then  
0)()( =−= eefeg                                     (2) 

Now we note that f is ),( qp -additive and 
uueueueuee 111 )()()()( −−− −−−=−−=                           (3) 

hence 
uqepuqgueuqfepfueg )1()1()()()()()( −±−+±=±−±=±                    (4) 

uueqepuueqguueegueg 1111 ))(1()1())(())(())(( −−−− −−+−+−=−+=−              (5) 
1111 )1()())(())(()( −−−− −+−+−=−+= uqeqpueuqgueuegug                   (6) 

On the other side, from )(DES)( Xu ∈ϕ  and other conditions of the theorem, we obtain 
)()()()()()()()()()()()( 11111 uguuuuuufuuuuufuuugu =−=−= −−−−− ϕϕϕφϕφϕφ            (7) 

Now we have 
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where  
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(1 )( ) ( )[ ( ) ( ) ( ) ( ) ( ) ( )] ( 1)
(1
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Thus  
uquuqpugq )1())()()(()()1( −−+−=+ ϕφ                           (8) 

Obviously, Eq.(8) yields the following conclusions: 
1) uuf λ=)( , )1/(2 qq +=λ , if 1−≠= qp ; 
2) uuf =)( , if )( qp − uquu )1())()(( −=+ ϕφ  and 1−≠q ; 
3) uuf =)( , if 1== qp ; 
4) uuu λϕφ =+ )()( , )1/(2 += pλ , if ≠p 1−=q . 
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·科研成果介绍· 

CCD挠度测量系统 

CCD挠度测量系统用于实时监测大型桁架结构的挠度。利用激光束的直线性作为挠度测量的基准，激
光束照射在CCD器件上的光点位置的变化即反映挠度变化。激光源和CCD接收单元的空间位置关系可通过
操作界面进行预置，通过光点位置可直接计算桁架结构的变形状况。本系统还有存储、查看、分析历史记

录的功能。 
其主要技术指标：(1) 挠度的测量精度：±0.05 mm；(2) 挠度的测量范围：10 mm；(3) 拥有8个测量通

道；总数据采集时间共计不大于0.5 s。 
·子  小· 


