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1.  Introduction 
       The soft set theory was first introduced by 

Russian researcher Molodtsov [1]. Maji, K., Biswas, 

R. and Roy, R.in [12] introduced many of new 

concepts of this as an inclusion relation between the 

soft set, Cagman N. and Enginoglu S. in [3] 

introduced a new study of a Soft set theory and uni-

int decision making European J. Oper. Researcher, 
The application of the soft sets provided a natural 

framework for generalizing many concepts of 

topology which is called the soft topological space 

as initiated by [4] and [11].   

       Banach Algebra is an important field of 

functional analysis; therefore Banach algebra 

structure of soft background was introduced by 

Thakur R. and Smanta S. in [9]. After that Petroudi 

S., Sadati S. and Yaghobi A., in [10] obtained a 

series of new results on Soft banach algebra. 

      In this paper, concepts of soft character, soft 

division algebra, soft ideal, soft maximal ideals are 

introduced .Soft Spectral Radius Formula are 

introduced and proved, some properties of Soft 

gelfand algebra are proved. 

 

 

2.  Preliminaries 

 

Definition (2.1) [1]: 

Let   be a universe set and   be a set of 

parameters,  ( ) the power set of   and  
   . A pair (   )is called soft set over   with 

respect to    and   is a mapping given by     
 ( )  
(   )  * ( )   ( )    +. 
 

Definition (2.2) [2]: 

( )  A soft set (   ) over   is called null soft set, 

denoted by  ̃  , if for all     , we have  ( )  
    
(  ) A soft set (   ) over   is called absolute soft 

set and it's denoted by  ̃  , if for all  

    , we have  ( )     
Definition (2.3) [2, 3]:  

Let (   ) and (   ) be two soft sets over , we 

say that (   ) is a soft subset of (   ) and 

denoted by (   )  ̃ (   ) , if: 
( )     .   
(  )  ( )   ( )  ,      .  

Also, we say that (   ) and (   ) are soft equal is 

denoted by (   )  (   ) , if (   )  ̃ (   ) and 

(   )  ̃ (   )  
It is clear that: 

( )  ̃  is a soft subset of any soft set (   ).  
( ) Any soft set (   ) is a soft subset of   ̃ . 

 

 

 

 
 

 

Definition (2.4) [2, 4]:  

( ) The intersection of two soft sets (   ) 
and (   ) over a universe    is the soft 

set (   )  (   ) ̃(   ) , where       and 

for all    , write (   )  (   ) ̃(   ) such 

that 

  ( )   ( )  ( ) .       
(  ) The union of two soft sets (   ) and (   ) 
over   is the soft set (   ) , where         and 

       we write  

(   )  (   ) ̃(   )  Such that 

  ( )  {

 ( )                   

 ( )                  

 ( )  ( )           

  . 

(   ) The difference of two soft sets (   ) 
and (   ) over   , denoted by  

(   )  (   ) ̃(   ) is defined as 

  ( )   ( )  ( ) , for all       
Definition (2.5) [2, 5]: 

The soft complement of a soft set (   ) over a 

universe   is denoted by (   )  and it is defined 

by (   )  (    ) , where   a mapping is given 

by       ( )  
  ( )     ( ) , for all       

i.e. (   )  {(     ( ))        }   

It is clear that  ̃ 
 
  ̃  ;  ̃  

   ̃   
Definition (2.6) [6]: 

 Let    be non-empty set and    be non- empty 

parameter set. Then a function       is said to 

be a soft element of  . A soft element   of   is said 

to belong to soft set   of  , which is denoted 

by   ̃  , if  ( )   ( )   
      Thus for a soft set   of   with respect to 

the index set  , we have  

 ( )  * ( )  ( )  ̃  +    +  
Definition (2.7) [7]:  

Let    be the set of all complex numbers and   ( ) 
be the collection of all non-empty bounded subset 

of   and   be a set of parameters.  

Then a mapping       ( ) is called a soft 

complex set. 

It is denoted by (   ). If in particular (   ) is a 

singleton soft set then after identifying (   ) with 

the corresponding soft element, it well be called a 

soft complex number. The soft complex numbers is 

denoted by  ( ). 
Definition (2.8) [7]: 

The inverse of any soft complex number  ̃, denoted 

by  ̃    and defined as  
 ̃  ( )  ( ̃( ))   , for all       
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Definition (2.9) [8]:  

Let  ̃ be the absolute soft vector space i.e.,  ̃( )  
        Then a mapping  
‖ ‖ :   ( ̃)   ( )  is said to be soft norm on the 

soft vector space  ̃ if ‖ ‖ satisfies the following 

conditions:  

( ) ‖ ̃ ‖  ̃  ̅          ̃  ̃  ̃. 

(  ) ‖ ̃ ‖   ̅                  ̃   ̃ . 
(   ) ‖ ̃ ̃ ‖  ̃ |  ̃|‖ ̃ ‖          ̃  ̃  ̃    

                       ̃.  

(  ) ‖ ̃   ̃ ‖  ̃ ‖ ̃ ‖  ‖ ̃ ‖   
          ̃   ̃  ̃  ̃. 

The soft vector space  ̃ with a soft norm ‖ ‖ on  ̃ 

is said to be a soft normed linear space and is 

denoted by ( ̃ ‖ ‖). 
Definition (2.10) [9]:  

A sequence of soft elements * ̃  + in a soft normed 

linear space ( ̃ ‖ ‖). is said to be convergent and 

converges to a soft element  ̃  if ‖ ̃    ̃
  ‖   ̅ 

as     This means for every  ̃  ̃  ̅  chosen 

arbitrary, there exists a natural number   ( ), 
such that  ̅  ̃ ‖ ̃    ̃

  ‖  ̃  ̃, whenever      
We denote this by   ̃    ̃

         or 

       ̃
 
   ̃

 .  ̃  is said to be the limit of the 

sequence  ̃   as    . 

Definition (2.11) [9]: 

Let     ( ̃)    ( ̃) be an operator. Then   is 

said to be soft linear if 

 ( ̃  ̃
 
   ̃  ̃

 
 )   ̃  ( ̃

 
 )   ̃  ( ̃

 
 ) 

for every soft scalar  ̃ and  ̃    ̃
 
  ̃  ̃. 

Definition (2.12) [11]: 

Let (F, E), (G, E) are soft sets in S(X) E, a soft 

mapping 

f: (F,E)   (G,E) is said to be (soft injective )if each 

soft element in (F,E) is related to a different in 

(G,E).  

More formally f ( ̃1) = f ( ̃2) implies  ̃1 =  ̃2. 

Definition (2.13) [11]: 
Let (F, E), (G, E) are soft sets in S(X) E, a soft 

mapping 

f : (F,E)   (G,E) is said to be (soft surjective) if for 

every soft element  ̃ in (G,E), there is a soft 

element  ̃ in (F,E)  such that f( ̃) =  ̃,  
[i.e. when the soft  range equals to the soft image  

f((F,E)) = (G,E)] . 

Definition (2.14 [9]: 

Let   be algebra over a scalar field   and let    be 

the parameter set and    be a soft set over  . Now, 

   is called soft algebra (in short   ) of   over 

 ( ) if  ( ) is a sub algebra of    for all    . It 

is very easy to see that in     the soft elements 

satisfy the properties: 

( ) ( ̃  ̃ ) ̃   ̃ ( ̃  ̃ ). 
(  )  ̃ ( ̃  ̃ ̃ )   ̃  ̃  ̃ ̃  ̃  ; ( ̃  ̃ ̃ ) ̃  
 ̃  ̃  ̃ ̃  ̃ . 
 

 

 
(   )  ̃( ̃  ̃ )  ( ̃ ̃ ) ̃   ̃ ( ̃ ̃ ) , where for 

all  ̃    ̃   ̃  ̃    and for any soft scalar ̃  If    is 

also soft Banach space w.r.t. a soft norm that 

satisfies the inequality ‖ ̃  ̃ ‖  ‖ ̃ ‖‖ ̃ ‖ and 

   is contains the unitary element  ̃  such that 

 ̃  ̃   ̃  ̃   ̃  with ‖ ̃ ‖   ̅, then is called 

soft Banach algebra (in short    ). 

Definition (2.15) [10]: 

Let   be   (   ) with  ̃  and  ̃  ̃   . Then the 

soft set  ( ̃ )  *  ̃  ̃  ( )  ( ̃  ̃ ̃ ̃ ) 

                + is called soft spectrum of  ̃  ̃   . 

Definition (2.16): [10]  

We denote the soft spectral radius of  ̃  by  ( ̃  ) 
and define it by  
 ( ̃  )      *| ̃|   ̃  ̃  ( ̃  )+   

3.  Results 

Theorem (3.1): 

Let   be (SBA) with identity element ( ̅) and 

 ̃  ̃    then  ( ̃  )  ( ( ̃  )) . 

Proof:  

Let  ̃  ̃  ( ̃  )      (  ̃   ̃  ̅)  ̃    

Consider 

 ̃    ̃  (  ̃   ̃   ̅)     (  ̃
   ̃   ̅) 

Where  ̃   ̃      ̃  are roots of   ̃    ̃  ̅ 

Let  ̃  ̃  ( ̃   )  i.e.   ̃    ̃  ̅  ̃     

              at least one   such that 

( ̃   ̃   ̅)  ̃     , hence   ̃  ̃   ( ̃
  )  

    ̃ 
   ̃ ( ( ̃  ))         ̃  ̃ ( ( ̃  ))  

Hence   ( ̃   )  ̃ ( ( ̃  ))      ( ) 
Let  ̃  ̃ ( ( ̃  )) , where  ̃  ̃  ( ̃  ). 
Note that ( ̃   ̃  ̅) is soft factor of 

 ̃    ̃   ̅       (    ̃   ̃  ̅)  ̃    

 ̃    ̃   ̅  ̃        ̃   ̃  ( ̃   )   
 Then ( ( ̃  ))  ̃  ( ̃   )     ( )  
by (1) and (2),we have  ( ̃   )  ( ( ̃  )) . 

Theorem (3.2): 

Let   be (SBA) with identity element ( ̅) and 

 ̃  ̃    then  ( ̃  )  (  (    ̃ )) . 

Proof: 

Since  ( ̃ )      *| ̃|   ̃  ̃  ( ̃  )+  

Then ( ( ̃  ))
 
 (    *| ̃|   ̃  ̃   ( ̃  )+)    

Hence ( ( ̃  ))
 
     *| ̃|    ̃  ̃  ( ̃  )+  

Now 

  ( ̃   )      *| ̃|   ̃  ̃  ( ̃  )+ 
      *| ̃|   ̃  ̃ ( ( ̃  ))  +  

      *| ̃ |   ̃  ̃  ( ̃  )+ , for some  

 ̃  ̃  ( ̃  ) 

 (    {| ̃|   ̃  ̃   ( ̃  )})
 
 

 ( ( ̃ ))   as | ̃ |  | ̃|
 
   ̃  ̃   ( )  

Theorem (3.3) [10]: 

Let    be a (   ) with  ̃    
Then every  ̃  ̃   for ‖ ̃  ̃ ̃ ‖  ̃  ̅ is soft 

regular and  ̃    ∑ ( ̃  ̃ ̃ )  
   . 
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Theorem (3.4): (Soft Spectral Radius Formula) 

Let   be (   ) with soft identity element and 

 ̃  ̃    then        ‖ ̃
  ‖

 

  exists and  ( ̃ )  

      ‖ ̃
  ‖

 

  . 

Proof: 

Let  ( ̃ )        ‖ ̃
  ‖

 

  .For  

                     Such that  

‖ ̃  ‖
 

  ̃  ( ̃ ) ̃         ( )  

for any     we have  

                                  

 ̅    
  

  
  

 

  
 , as         

  

  
    

 

  
   as 

      
 

 
    ̅   

 

 
  

 ̅

 
    

Now 

‖ ̃  ‖
 
  ‖(  ̃  )   ̃  ̃   ‖

 
  

 ̃ ‖(  ̃  )   ‖
 
   ̃   ‖ ̃   ‖

 
  ̃ ‖ ̃  ‖

 
     ̃   ‖ ̃ ‖

 
   

Since ‖ ̃  ‖
 

   ‖ ̃  ‖
 

  and ‖ ̃ ‖
 

    ̅  

 ‖ ̃  ‖
 

  ̃ ‖ ̃  ‖
 

   

    
   

‖ ̃  ‖
 
   ̃  ‖ ̃  ‖

 
   

Then from ( ) we have 

‖ ̃  ‖
 

  ̃   ( ̃ ) ̃    ,    

 Note that  ( ̃ )   ̃ ‖ ̃  ‖
 

   ,     

  ( ̃ )   ̃ ‖ ̃  ‖
 

  ̃  ( ̃ ) ̃    

       ‖ ̃
  ‖

 

   ( ̃ )  
Hence the limit exists. 

 Now to show that  ( ̃ )         ‖ ̃
  ‖

 

  , since 

 ( ̃  )        *| ̃|   ̃  ̃   ( ̃  )+ and | ̃|  ̃ ‖ ̃ ‖   
for  ̃  ̃  ( ̃  )    | ̃ |  ̃ ‖ ̃  ‖ 

   | ̃|   ̃ ‖ ̃  ‖    ( ( ̃   )) = ( ( ̃  ))   

  | ̃|  ̃ ‖ ̃  ‖
 

  ,     

       *| ̃|   ̃  ̃   ( ̃  )+  ̃ ‖ ̃  ‖
 

  ,      
   ( ̃ )   ̃  ( ̃ )………….(1). 

 Let  ̃  ̃  ( ) with | ̃|  ̃ ‖ ̃ ‖     

i.e  ̃  ̃  ( ̃  )   ‖
 ̃ 

 ̃
‖  ̃  ̅ 

 ‖ ̃  ̃( ̃  ̃ 
 ̃ 

 ̃
)‖  ̃  ̅ and by theorem (3.3), we 

get ( ̃   ̃  
 ̃ 

 ̃
) is soft regular and ( ̃  ̃ 

 ̃ 

 ̃
)
  

 

∑ (
 ̃ 

 ̃
)
 

 
    

  ( 
 ̃ ̃ ̃ 

 ̃
)
  

  ∑ (
 ̃ 

 ̃
)
 

 
    

   ( ̃  ̃   ̃)    ∑
 ̃ 
 

 ̃   
 
    ……….( )  

=  ̃ ( ̃). This series ( ) is convergent because it is 

absolutely convergent. 

Now, let   ̃    = set of all soft bounded linear 

functional  

 

 
 

 

  ( ̃ ( ̃)  ) =∑
 ( ̃ 

 
)

 ̃   
 
    and again ∑

 ( ̃ 
 
)

 ̃   
 
    is 

also soft convergent for  | ̃|  ̃ ‖ ̃ ‖  ̃   ( ̃ )   

∑
| ( ̃ 

 
)|

 ̃   
 
     ̃ ∑

| ( ̃ )| 

 ̃   
 
    and since soft bounded 

i.e. | ( ̃  )|  ̃   ̃̃ ‖ ̃ ‖   ∑
| ( ̃ 

 
)|

 ̃   
 
    

 ̃ ∑
 ̃   ̃ ‖ ̃ ‖ 

 ̃   
 
    

We know that for all soft bounded linear functional 

   ( ̃ ( ̃)) is analytic for 

 | ̃|  ̃   ( ̃ ) 
   It has a series representation 

    ( ̃ ( ̃) )   ∑
 ( ̃ 

 
)

 ̃   
 
      exists  

   
 ( ̃ 

 
)

 ̃   
    as      i.e  { 

 ( ̃ 
 
)

 ̃   
+      as 

   . 

the soft set  ̃= {
 ̃ 
 

 ̃   
+ is soft bounded  i.e 

‖
 ̃ 
 

 ̃   
‖  ̃  ̅        ‖ ̃  ‖  ̃  ̅   ̃ | ̃   | 

= ̅  ̃ | ̃| ̃  | ̃|    ‖ ̃  ‖
 

   ̃ ( ̅  ̃ | ̃|)
 

    ̃ | ̃| 

       ‖ ̃
  ‖

 

   ̃    
   

( ̅  ̃ | ̃|)
 

    ̃ | ̃|    

      ‖ ̃
  ‖

 

   ̃ | ̃| where | ̃|  ̃   ( ̃ )  hence  

 ( ̃ )  ̃  ( ̃ ) ………..( ) 
 From (1) and (2) 

 We get  ( ̃ )         ‖ ̃
  ‖

 

 . 

Definition (3.5):  

Let       (     ) over  ( ). A soft character (in 

short S.char ) of    is a nontrivial  

Soft algebra soft homomorphism 

 ̃     ( ), which means that: 

 ( )  ̃ is soft linear.                                                                                                                                                       

(  )  ̃ is soft multiplicative. 

Remark (3.6): 

If    has  ̃   then the fact that   ̃ is a nontrivial 

force the equality  ̃( ̃ )   ̅  we then define   

       ( )  { ̃     ( )  ̃               }   

Definition (3.7) [9]: Let     is   (   ) with  ̃ . 
Then  ̃  ̃   is said to be soft regular, if   ̃  is 

invertible (i.e. there a soft element  ̃    called the 

inverse of  ̃ , such that  ̃ ( ̃ )   ( ̃ )   ̃  
 ̃  ). 
Definition (3.8) 

A soft algebra   is said to be soft division algebra 

if  ̃  ̃   and  ̃    is soft regular. 

Theorem (3.9) (Soft gelfand algebra):  

Every SBA and commutative with  ̃ over  ( ) 
which is soft division algebra is soft isomorphic 

with  ( )  
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Definition (3.10): 

( ) A soft set  ( ) of soft elements of   (S.BA) is 

called soft left ideal if it is no null soft set and has 

the following properties: 

( )If  ̃   ̃  ̃   ( ) then  ̃    ̃ ̃   ̃   ( ); 
( )If  ̃  ̃   ( ) and  ̃  ̃  (E ) then  ̃   ̃ ̃   ̃   ( ); 
( ) If  ̃  ̃   ( ) and  ̃  ̃   then  ̃    ̃ ̃   ̃   ( ); 
(  ) A soft set  ( ) of soft elements of   (SBA) is 

called soft right ideal if it is no null soft set and has 

the following properties: 

( )If  ̃   ̃  ̃   ( ) then  ̃    ̃ ̃   ̃   ( ); 
( ) If  ̃  ̃   ( ) and  ̃  ̃  (E ) then  ̃    ̃ ̃  ̃   ( ); 
( )If  ̃  ̃   ( ) and  ̃  ̃   then  ̃     ̃ ̃   ̃   ( ); 
(   )  ( ) is called soft two sided ideal in   if  ( ) 
is both soft left ideal and soft right ideal . 

Definition (3.11):  

A soft ideal  ( ) of   (SBA) is said to be proper if 

 ( )     
Definition(3.12): 

Let     is a (     ) , a soft proper ideal  ( ) of   

is said to be soft maximal left (or right, or two 

sided) ideal if there is no soft left (or right, or two 

sided) ideal  ( ) in   with  ( )  ̃   ( )    ̃   . 

Definition (3.13): 

The soft set of all soft maximal ideals  of given 

soft commutative banach algebra   with  ̃  by     
Every soft ideal   ̃    generates a soft 

homomorphism of    onto  ( ), we denote the 

soft number corresponding to the soft element  

 ̃  ̃   under this soft homomorphism by  ̃ ( ). 
For fixed  ̃  ̃   we obtain in this way soft 

function  ̃ ( ) on the soft set   . Consequently, 

we obtain a correspondence  ̃  ̃  ̃ ( ) between 

the soft element  ̃ of   and soft functions  ̃ ( ) 
on the soft set  .  

I.e. the natural soft homomorphism  

    
 

 
  (  ) Defined by  

 ( ̃  )   ̃  ̃  assign to each  ̃  ̃    a soft 

complex number  ̃ ( ) defined by 

  ̃ ( )   ̃  ̃   
Theorem (3.14): 

The correspondence  ̃  ̃  ̃ ( ) has the following 

properties: 

( )  ( ̃  ̃ ̃ )    ̃ ( ) ̃ ̃ ( )  
(  )For  ̃  ̃  ( )   then 

 ( ̃ ̃ )( )   ̃( ̃ ( ))  

(   )( ̃  ̃  ̃ )   ̃ ( ) ̃  ̃ ( )  
(  )  ̃ ( )   ̃ ̅̅ ̅. 
( )   ̃ ( )     ̅̅ ̅̅  if and only if   ̃  ̃    
(  ) | ̃ ( )|  ̃ ‖ ̃ ‖, for all  ̃  ̃    
Proof: 

( ) 
( ̃  ̃ ̃ )   ̃  ̃ ̃  ̃  
( ̃  ̃ ) ̃( ̃  ̃ )    ̃ ( ) ̃ ̃ ( )   
(  )  - for  ̃  ̃  ( ) ( ̃ ̃ )( )   ̃ ̃  ̃  

  ̃( ̃  ̃ )   ̃( ̃ ( )). 
 

 
 

(   )   ( ̃  ̃  ̃ )  ( ̃  ̃  ̃ ) ̃  

 ( ̃  ̃ )  ̃(  ̃  ̃ )    ̃ ( ) ̃  ̃ ( )  
(  )    ̃ ( )   ̃  ̃   ̃ ̅̅ ̅   
( )   ̃ ( )     ̅̅ ̅̅  iff  ̃  ̃    iff   ̃  ̃  . 

(  )   | ̃ ( )|  | ̃  ̃ |      *‖ ̃  ̃ ‖   ̃  
 ̃   +  ̃ ‖ ̃ ‖  for all   ̃  ̃    
Definition (3.15): 

Let   be Soft gelfand algebra and  be the soft set 

of all soft maximal ideals of   . Now for all  ̃  

 ̃  , define  ̃ ̂    ( ) by  ̃ ̂( )   ̃ for all 

   ̃   where  

 ̃ ̂( )     ̃ ( )   ̃  ̃   ̃ also  

  ( )  
 

 
 * ̃  ̃    ̃  ̃  + 

 *  ̃   ̃  ̃   ( )+. Denoted  ̂  { ̃ ̂  ̃  ̃  }   

Theorem (3.16):  

Let    be (     ) with  ̃ and let        be two soft 

multiplicative functions on   and             
then      . 
Proof: 

Suppose that                
Since      are soft multiplicative  

       
       

     ̃   ̃   Such that  

  ( ̃
 
  )    

  

   ̃    ̃         . Now for all  ̃  ̃    

  ̃   ̃  ̃ 
  ( ̃

  )

  ( ̃
 
  )
  ̃  ̃   ̃

  ( ̃
  )

  ( ̃
 
  )
 ̃  ̃       

Now,   ( ̃
  ̃

  ( ̃
  )

  ( ̃
 
  )
  ̃   ̃  )   ( ̃

 ) –̃
  ( ̃

  )

  ( ̃
 
  )

 

 ̃   ( ̃
 
 )     

    

  ̃  ̃
  ( ̃

  )

  ( ̃
 
  )
  ̃  ̃   ̃           

  ̃  ̃ 
  ( ̃

  )

  ( ̃
 
  )
  ̃  ̃    , for some  

      ̃    ̃
  ( ̃

  )

  ( ̃
 
  )
 ̃  ̃    

   ̃    ̃   ̃  ̃   where   
  ( ̃

  )

  ( ̃
 
  )

    ( ̃
 )  

  ( ) ̃   ( ̃
 
  ) 

     ̃
  ( ̃

  )

  ( ̃
 
  )
  ̃   ( ̃

 
  ) 

   ( ̃
 )    ̃   ( ̃

  )   where   
   ( ̃

 
  )

  ( ̃
 
  )

. 

Two show that    ̃   consider 

  ̃ (  ( ̃
  ))    ̃   ( ̃

  ) ̃   ( ̃
  ) 

   ̃   ( ̃
   )    ( ̃

   ) 

 (   ̃   ( ̃
  ))

 
    ̃ (  ( ̃

  ))  

     ̃ (  ( ̃
  ))     ̃ (  ( ̃

  ))  
 (   ̃  )  ̃ (  ( ̃

  ))      
    ̃       as    ( ̃

  )            or  

   ̃ , if        
   ( ̃

 )       
This is contradiction, then    ̃    
Theorem (3.17):    

There is a soft bijective corresponding between the 

soft set of all soft maximal ideals of    and the soft 

set of all soft characters of     
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Proof: 

Let  be  soft set of all maximal  ideals of    and 

  be soft set of all soft characters of     Define 

      by  ( )     such that    ( ̃
 )  

 ̃ ( )   ̃  ̃  . Let       , 

        ̃   

   ̃  ̃     ̃
  ̃     ̃

 (  )   ̃
 (  )  

         

   (  )   (  )    is well define  

Let  (  )   (  )            

 ̃ (  )   ̃
 (  ) 

   ̃  ̃     ̃
  ̃               is soft 

injective.  

To show that   is soft Surjective, for   ̃   , to 

show        for some    ̃  .Let 

          * ̃
  ̃     ( ̃ )     +, now    is 

soft proper ideal of  . If not    ̃  ̃     
  (  ̃ )      this contradiction  

To show that    is soft maximal. 

 Let    ̃   to show that    , now   ̃   and 

let  ̃  ̃  , since    ̃   
    ̃   ̃    and  ̃   ̃     , now  ̃  

  ̃  ̃ 
 ( ̃  )

 ( ̃   )
 ̃  ̃   ̃

 ( ̃  )

 ( ̃   )
 ̃  ̃     

    ( ̃  ̃
 ( ̃  )

 ( ̃   )
 ̃  ̃   ) 

  ( ̃ ) ̃
 ( ̃  )

 ( ̃   )
 ̃   (  ̃  )    

  

   ̃  ̃
 ( ̃  )

 ( ̃   )
 ̃  ̃   ̃          

  ̃  ̃ 
 ( ̃  )

 ( ̃   )
  ̃  ̃                ̃      

   ̃    ̃   ̃  ̃           ̃   ( ) and  

  
 ( ̃  )

 ( ̃   )
. Now  ̃   ̃   and   ̃     

    ̃  ̃   ̃    also   ̃       ̃
  ̃     

           is soft maximal.  

To show that                 

         * ̃
  ̃        ( ̃

 )     ̅̅ ̅̅ +   

* ̃  ̃      ̃ (   )     
 ̅̅ ̅̅ + 

=* ̃  ̃      ̃  ̃       +  
 * ̃  ̃      ̃  ̃     +          
        (           )      is soft surjective 

and hence   is a soft bijective. 

Theorem (3.18):  

Let   be Soft gelfand algebra then for all  ̃  ̃    

( ) ‖ ̃  ‖  ‖ ̃ ‖    
(  )  ( ̃ )  ‖ ̃ ‖   
(   ) ‖ ̃ ̂‖  ‖ ̃ ‖    

Proof:  

( )   (  )  

Suppose that ‖ ̃  ‖  ‖ ̃ ‖ , for all  ̃  ̃     then 

in general we have 

 ‖ ̃   ‖  ‖ ̃ ‖                  
 

 

 

 

 

 

 

Since  ( ̃ )        ‖ ̃
  ‖

 

  (soft spectral radius 

formula), and * ‖ ̃   ‖  ‖ ̃ ‖  + is sub sequence 

of the sequence {‖ ̃  ‖
 

 } , we have 

   ( ̃ )        ‖ ̃
   ‖

 

       
   
(‖ ̃ ‖  )

 

   

‖ ̃ ‖. 

(  )  ( )  
Suppose that   ( ̃ )  ‖ ̃ ‖  

   ( ̃  )  ‖ ̃  ‖ , and by theorem (3.2)  

 ( ̃   )  ( (  ̃ ))  ( (    ̃ ))   ‖ ̃  ‖ and 

also  ( ̃ )  ‖ ̃ ‖  ( (    ̃ ))  ‖ ̃ ‖   
(  )   (   ) 
Suppose that  ( ̃ )  ‖ ̃ ‖, iff 

  ( ̃ )     *| ̃|   ̃  ̃  ( ̃  )+ 

    { | ̃ ̂( ) |    ̃   }  ‖ ̃ ̂‖   
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