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Abstract: Our goal in this work , is to show that a family of soft seminorms on a soft linear space  
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1. Introduction: 
        The concept of soft set has been initiated by 

Molodtsov D. [1] in 1999. After that in 2011,  

Shabir  and  Naz [3]  came up with an idea of soft 

topological spaces. Later Janaki C. [8] , Nazmul S. 

[4] , Bedre O. and Demir I. [6] , Peyghan E. and 

others  [7] , and Reddy B. and  Sayyed  J. [9] ,  

studied on soft topological spaces .  Also In 2012, 

sujoy  D. [2] ,  introduced  soft  real sets and soft 

real numbers and theier properties.                                                                                                                                     

In 2013, Sujoy D. and Smanta S. [13] , were 

introduced the concept of soft linear spaces , soft 

linear functional . The concept of  soft balanced 

and soft absorbing sets  was first introduced by 

Sanjay R. and Samanta T. [10], in 2015. Also, 

Irfan D. [11] in 2013 , were introduced  the  

concept  soft convex set and  give some properties 

of this set. Later, Chiney S. and Smanta S. [12]  in 

2015,  introduced the notation of  vector soft 

topology and studied some of its basic properties 

and some facets of the system of soft nbhds of the 

soft zero element of linear soft topology are 

established. Also, Chiney S. and  Smanta S. [15]  

in  2016 , were  introduced  a new  notations  

namely  soft semi norms and soft Minkowski's 

functionals on a soft linear space over a soft scaler 

fileds.Finally , Suioy D. and Samanta S. were 

introduced the concept of soft pseudo metric 

spaces.                                                                                  

2. Terminologies: 
     We introduced  some  elementary  concept 

which we need in our work. In this section, we 

give basic definitions  of  soft  sets  and  necessary  

their  operations.  Also we will introduced  

necessary  notations introduced in soft topological 

space such as soft   -space , soft Hausdorff space 

and soft continuous mapping  also, we introduced 

some results about soft convergence of soft net 

and investigated the relations between these 

concepts. In this section we will call that every 

soft element in a soft topological space of the term 

the soft point and the set of all soft points over a 

universe set     is denoted by      .                                                                                                                                         

 

Definition (2.1) [1]: 
     Let   be a universe set and   be a set of 

parameter ,     . A pair        is called a soft 

set over   with  respct to   , where   is  a 

mapping given by          ,       
                 . 
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Remark (2.2) [2]: 
 .       ,      may be arbitrary set , may be 

empty set. 
    The soft set can be represented by two ways: 

•                                 .  
• By ordered pairs;                          
                 . 
   .        denote to set of all  soft  sets over a 

universe set  . 

 

Definition (2.3) [3]: 
     A soft       in      is called a soft element 

and denoted by   
              if     , 

       and          for all          .                                                                                                               
     

   is a soft element of       will be denoted 

by   
  ̃       , if             . 

  .        denote to set of all soft elements of a 

soft set       over a universe set  . 
   .  A soft set       is called soft point if there is 

exactly one      such that           for some 

    and           for all          , denoted 

by                 .                                               
  .  A soft set       is called a singleton soft set , 

if there is     , then           and          

for all          , denoted by                .                                                                       
 

Definition (2.4) [3]: 
 . A soft set       over   is said to be a null soft 

set, denoted by   ̃ , if      , then         .           
    A soft set       over   is said to be the 

absolute soft set, denoted by  ̃ , if       , 
then          
 

Definition (2.5)[3]: 
      The soft complement of a soft set       over  

, denoted by         defined by               

, where    is a mapping given by           , 

             ,    .  

i.e                             . It is clear 

that: 

      ̃    ̃ . 

      ̃    ̃ . 
     If   

  ̃       , then   
           i.e. 

       for some     . 

 

 

 

 

 

 

 

 

 

Definition (2.6)[3]: 
      Let       and       be two soft sets over   , 

then: 

 .       is a soft subset of       and denoted by 

      ̃       , if: 

•     .   
•            ,      .  

It is clear that: 

    ̃ is a soft subset of any soft set      .  

   Any soft set       is a soft subset of   ̃.  

          ,       are soft equal denoted  

by             , if       ̃       and 

      ̃      .        The soft difference of       

and       , denoted by             ̃      is 

defined as                ,       .                                                                                                                     

     The  union         and          is  the   soft   

set         ,  where        ,        ,   we  

have 

             ̃       such that:                                                                                                             

     {

                       

                      

                    

  . 

   The intersection of       and       is the soft 

set             ̃      , where       and 

      , we write             ̃      with 

              .                                                      

 

Definition (2.7)[2]: 
       Let    be the set of all real numbers and 

     be the collection of all non-empty bounded 

subset of    and   be a set of parameters. A 

mapping           , then       is called a 

soft real set.           If a soft real set is a singleton 

soft set it will be called a soft real number. We use 

notations  ̃ ,  ̃ ,  ̃  etc. to denot soft real numbers. 

For example  ̃ and  ̃ are soft real numbers ,  where  

 ̃      and  ̃      ,         denote zero 

soft , unity soft respectively .The set of all soft real 

numbers is denoted by      and the set of all non-

negative soft real numbers by        .                                                       

For two soft real numbers  ̃ ,  ̃ , then:                                                                                                          

    ̃   ̃   ̃  if  ̃       ̃    ;  ̃   ̃   ̃   if  ̃     
  ̃    ,      .  

     ̃   ̃   ̃  if  ̃       ̃    ;  ̃   ̃   ̃  if  ̃     
  ̃    ,      .  
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Remark (2.8)[2]: 
      For two soft real numbers   ̃ ,  ̃ , then: 

    ̃  ̃  ̃               ̃             
                     . 
    According to these operations above know the 

soft real intervals. 

     The inverse of any soft real  ̃  denoted by  ̃   

and defined as  ̃        ̃      ,      .               

    A soft set       in      , is called soft 

bounded , if there are two soft real numbers  ̃ , 

 ̃ such that  ̃   ̃   ̃   ̃   ̃  for any  ̃  ̃      . A 

soft set which is not soft bounded is called soft 

unbounded set.                                                                                             
 

Definition (2.9)[4]: 
       Let  ̃ be a soft ordering of a soft set       

over a universe  , let       ̃      :                          

   For    ,   
  is a soft lower bound of       in 

the soft ordered        ̃  , if   
  ̃    

 
 for all 

  
 

 ̃      .                                                                                                                                                  

    For    ,   
  is called soft infimum (for short 

   ̃) of       in        ̃  (or the greatest soft 

lower bound) if it is the greatest soft point of the 

set of all soft lower bounds of       in        ̃ .                 

     For    ,   
  is a soft upper bound of 

      in the soft ordered        ̃  , if   
 

 ̃    
  

for all   
 

 ̃      .                                                                                                                                                  

    For     ,   
  is called soft supremum ( for 

short    ̃ ) of       in        ̃  (or the  least soft 

upper bound) if it is the least soft point of the set 

of all soft upper bounds of       in        ̃ .                                                                  
Remark (2.10)[4]: 
   When a soft infimum of       in        ̃   is a 

soft point of       , then  it is called soft 

minimum (for short    ̃) .                                                                                                                                      
    When the  soft supremum of       in        ̃  

is a soft point of       , then  it is called soft 

maximum ( for short    ̃ ) .                                                                                                                        

     For    ,   
  is called a soft maximal point of 

      in        ̃  , if  there is no   
 

 ̃       

such that   
  ̃    

 
and   

     
 

 .                                                                                                                               

Definition (2.11) [5]: 
       Let  ̃ be the collection of soft sets over  , then 

 ̃ is said to be a soft topology on  , if :  

     ̃   ̃    ̃  ̃ . 
    If           ̃  ̃  for all      , then  

 ̃          ̃  ̃.  

     If                 ̃  ̃ , then 

        ̃        ̃  ̃ . 
      

 

 

     
 

The triple       ̃     is called a soft topological 

space, the members of  ̃ is called soft open sets. 

The complements of the members of  ̃ is called 

soft closed sets. If      ̃     be a soft topological 

space over   and       be a soft set over   , then:                                                                                               

  The soft closure of       ( for short      ̅̅ ̅̅ ̅̅ ̅̅  ) is 

the intersection of all soft closed sets 

containing      .                                                                                                                                          

  A soft point   
  ̃        is said to be a soft 

interior point of       , if there is a soft open set 

      such that   
  ̃        ̃       . The soft 

set       which contains all soft interior points is 

called soft interior set and it is denoted by       .                                                                                                       

  A soft set       is said to be a soft 

neighborhood ( soft nbhd ) of a soft point   
  in  

set of all soft points over   [       ] if there is a 

soft open set       such that 

  
  ̃        ̃       set. The soft nbhd system of 

  
 , denoted by    

  is the collection of all soft 

nbhds of    
 .                                                                                           

Definition (2.12)[5]: 
       Let       be a soft set of       ̃     , 

  
  ̃       , then   

  ̃      ̅̅ ̅̅ ̅̅ ̅̅  if and only if 

      ̃       ̃  , for all soft open set       of  

     ̃     soft contain   
 .                                          

 

Definition (2.13)[5],[6]: 
   Let       be a soft set over   and   be a non-

empty set of  , then a soft set       over 

  denoted by         ̃ ̃      is defined as 

follows              ,     . In other 

words         ̃      
           ,       are said to be soft disjoint , if 

      ̃       ̃ . 

     A non-null soft sets        ,       are said to 

be soft separated of   ̃  iff       ̃     ̅̅ ̅̅ ̅̅ ̅̅   ̃ , 

     ̅̅ ̅̅ ̅̅ ̅̅  ̃       ̃  and       ̃       ̃ .                                                                                              
    Two soft closed (soft open) sets        ,        

are soft separated if and only if  they are soft 

disjoint.                                                                                                                                                          

       ̃    is soft Hausdorff space if for 

all   
    

 
       with   

     
 

  , there are two 

soft disjoint soft open sets      ,      

in    ̃    with   
  ̃       and   

 
 ̃      . 
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                                                Theorem (2.14)[6]: 
       ̃    is soft Hausdorff  if and only if  

 ̃        
    

      
  ̃          is soft closed.                  

        ̃    is soft   -space  if and only if    
   is 

soft closed for every   
  ̃       .  

     Every soft Hausdorff  space is soft   -space 

,but the converse is not true.                                                   

.                                                                                    

Definition (2.15)[7]: 
      Let       ,       be two soft sets over a 

universes   ,   respectively. A soft mapping 

 ̃      ̃      ̃      ̃      is called soft 

continuous at   
  ̃         if for each soft nbhd 

      of   
  , there is soft nbhd       of 

 ̃   
   such that  ̃        ̃      .    If  ̃ is soft 

continuous mapping at    
 , then it is called soft 

continuous.                                                                                                             

 

Theorem (2.16)[7]: 
       The following statements are equivalent for 

any soft mappin  ̃     ̃     ̃     ̃     : 

    ̃ is soft continuous . 

     ̃          is soft open set over   for each soft 

open set       over  . 

      ̃           is  soft  closed set over    for 

each soft closed set       over  . 
 

Definition (2.17)[8]: 
         A soft mapping  ̃     ̃     ̃     ̃     is 

called soft homeomorphism, if  ̃ is soft bijective, 

and both  ̃ and  ̃   are soft continuous mapping.                                            

.                                                                                      
Definition (2.18)[9]: 
       A soft  net in a set        is a  soft mapping  

   

      ̃       ,   is directed set and       

   ,          is a net in a universe set    and 

         be a net in  .  The soft net    

        is  

denoted  by     

       .                                                                                                                                                     

 

Definition (2.19) [9]: 
       

         is said to be soft convergence to 

  
     if      

         is eventually  in  each soft nbhd 

of    
  and denoted by (   

   ̃   
  ) . The soft point 

  
   is called a limit soft point of     

         .                     

  

     ̃      ̃      ̃      ̃       be a  soft  mapping    

and ,     

         be  a soft  net  in     ̃       , then 

      

         is a soft net in      ̃      .                                                                                        
 

 

 

 

       
  ̃      ̅̅ ̅̅ ̅̅ ̅̅  if and only if there is a soft net 

    

        in       such that    

   ̃   
  .   

    A soft mapping  ̃      ̃      ̃      ̃       is 

soft continuous at   
   if and only if , whenever a 

soft net     

         in      ̃       and     

   ̃   
  , 

then   ̃    

    ̃     
   in      ̃      .                                                                                   

Definition (2.20) [10]: 
        A soft set       over a linear space   is said 

to be:                

    Soft convex, if  

       ̃           ̃       , for all   
      .          
     Soft balanced  if          ̃           
   with      . If        , then        
     .             Soft absorbing ,  if  

            ̃ . 

    Soft symmetric if             ,       
           . If   

  ̃       , then    
  

      . 

 

Theorem (2.21) [11]: 
  If       and       are two soft convex (soft 

balanced) , then         ̃         

and        ̃      is soft convex (soft balanced) 

for all        . 

   If       and       are two soft balanced , then 

      ̃      is soft balanced.                                      

Definition (2.22) [11]: 
       Let   be a linear space over   ,    be a 

parameter set , then    with the soft topology  ̃ is 

said to be linear soft topology on    . A triple 

    ̃    is called soft topological linear space ( for 

short      ) , if the mappings:  

    ̃     ̃  ̃     ̃  ̃     ̃   which is defined 

as  ̃(  
    

 
)    

  ̃  
 

. 

      ̃  ̃      ̃  ̃     ̃   defined as   ̃ ( ̃    
 )  

 ̃  ̃   
   are  soft continuous , for all 

  
    

 
 ̃     ̃  and for all   ̃  ̃.                                                                                                                                          

  

Theorem (2.23) [12]: 
        Let     ̃    be       over  . For given 

     and   ̃   ̃  ̃   ̃  ̃, then:                                        

    A soft  translation ;   ̃  
     ̃  ̃     ̃  , 

defined  by    ̃  
   

      ̃  
 ;  

    A soft multiplication;  ̃ ̃     ̃  ̃     ̃  , 

defined by  ̃ ̃   
    ̃ ̃   

  , are soft 

homeomorphism.   
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       For given      and       ,  if       be 

a soft open set of       ̃ ,  then:    

            is a soft open (soft nbhd) of 

    ̃   .  

          is a soft open (soft nbhd) of     ̃   . 

  If       be a soft nbhd of   
  , then     

     is a soft nbhd of   
 .   

 

Definition (2.24)[12]: 

       A collection ℬ
  

   of soft  nbhds of    
  in 

         ̃    is called soft local base of    
  if  

for any soft nbhd       of   
  , there is 

      ̃ ℬ
  

   such that        ̃      .                                                 

It is clear that in a          ̃   : 

   ℬ
  

  be a soft local base at   
 , if       ̃ ℬ

  
   , 

then        ̃ ℬ
  

  .  

    If ℬ
  

  be a soft local base at   
 , then ℬ

  
  

               ̃ ℬ
  

         is a soft local 

base at   
 .                                                                                                                                                             

     If ℬ
  

  be a soft local base at   
 , then ℬ

   
  

              ̃ ℬ
  

    is a soft local base at   
  .       

    For any soft nbhd       of   
  , there is a soft 

nbhd       of   
  with      ̅̅ ̅̅ ̅̅ ̅̅  ̃      .                      

   For any soft nbhd       of   
 ,  ̅    

    ̅̅ ̅̅ ̅̅                     ̃ℬ  
 

 ,       .                          

Theorem (2.25)[12]: 
      Let     ̃    be a      over   , then: 

   Every soft nbhd of   
  contains a soft balanced 

nbhd of   
 .              

    Every soft convex nbhd of   
  contains a soft 

convex nbhd of   
 . 

     Every soft nbhd of   
  is soft symmetric. 

    For  every  soft nbhd       of   
  , there is a 

soft symmetric ( which is soft nbhd of   
 )       

such that       ̃      ̃       .                                                                                                                       

   For  every  soft nbhds       and       of   
 , 

the following is true 

     ̅̅ ̅̅ ̅̅ ̅̅  ̃     ̅̅ ̅̅ ̅̅ ̅̅  ̃       ̃     ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅. 
 

Theorem (2.26): 
        For any soft set       in a           ̃   and 

for any    
  ̃      ̅̅ ̅̅ ̅̅ ̅̅  , there  is a soft net     

        

in       with    

   ̃   
 . (Soft partially ordered 

by reverse soft  inclusion ) .                                            

Proof: For any soft nbhd       of   
  and by 

theorem (2.23.i), then   
  ̃      is a soft nbhd of 

  
 . 

 

 

Since    
  ̃      ̅̅ ̅̅ ̅̅ ̅̅   ,  so    

  ̃      ̃       ̃ . 

Let     

    be any soft  points of  

  
  ̃      ̃     . Hence     

        is a  soft  net  

in         such that     

   ̃   
 .   Indeed , for each  

soft  nbhd        of  

  
 , we have     

   ̃  
  ̃        and so 

   

   ̃  
  ̃   

  along  ℬ
  

 .                                                            

 

Theorem (2.27): 
      A soft closed , soft balanced  and soft nbhds of 

  
  forms a soft local base of    

  in a           ̃  

.                                                                                                                  

Proof: Let       be a soft nbhd of   
 , by theorem 

(2.25.iv) , there is a soft nbhd       of   
  such 

that       ̃      ̃      .  Also , by  theorem 

(2.25.i) , there is a soft balanced set        which  

is a soft nbhd of    
  , with       ̃      , thus  

      ̃      ̃      . Then by definition 

(2.24.iv), implies that 

     ̅̅ ̅̅ ̅̅ ̅̅  ̃       ̃      ̃       where       ̅̅ ̅̅ ̅̅ ̅̅   

is a soft nbhd of   
  . We  claim  that       ̅̅ ̅̅ ̅̅ ̅̅   is a 

soft  balanced , let   
  ̃      ̅̅ ̅̅ ̅̅ ̅̅   and  let ,       ,  

with       . By theorem (2.26) , there is a soft 

net     

         in        such  that     

   ̃   
  . 

Then      

   ̃    
  ,  but     

   ̃         and  it  

is  a  soft balanced nbhd , so    
  ̃      . It 

follows that      ̅̅ ̅̅ ̅̅ ̅̅  is a soft balanced as claimed.  

 

Theorem (2.28): 
      A          ̃   is soft Hausdorff space if and 

only if    
   is soft closed set for all   

  ̃     ̃ .                                                                    

Proof: Of course , if     ̃  is a soft Hausdorff , 

by Theorem (2.14. iii) , we obtained the result.            

Conversely, since  ̃     ̃  ̃     ̃  ̃     ̃  

defined as  ̃(   
     

 
)    

  ̃  
 

 be a soft 

continuous mapping for all   
     

 
     ̃  and 

   
   be a soft closed. By theorem (2.16.iii) , 

 ̃      
    is soft closed set in     ̃  ̃     ̃ . 

But  ̃      
        

    
     

  ̃         
 ̃   , then by theorem (2.14.i) completes the 

proof  .  
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Corollary (2.29): 
       A          ̃   is soft Hausdorff if and only if 

it is a soft separated space. 

 

Proof: Clearly, if     ̃  be a soft Hausorff , by 

definition (2.13.iv)  we get the required.                        

For converse, let   
     

 
 ̃     ̃  with   

     
 

 , 

put   
    

  ̃  
 

 , so that   
    

  . Now, if    
     

be a soft  closed , then     ̃  ̃   
   is a soft open 

set which is soft nbhd of   
 . A soft continuity of  

an  

addition at   
  this means there two soft nbhds 

            of   
  with 

      ̃      ̃     ̃  ̃   
   .  

Since       be a  soft  nbhd  of    
 ,  by theorem  

(2.25.iii) , so is        , then  by theorem (2.23.i)  

  
  ̃        is  a  soft  nbhd  of    

 . For any 

  
  ̃   

  ̃       has the form    
    

  ̃  
  , 

where    
  ̃       , and so    

    
  ̃  

  , since 

   
   ̃       ̃      , we must have  

   
   ̃      . Thus  

      ̃  
  ̃        ̃  by soft translation we 

have [   
 
 ̃       ̃   

 
 ̃  

  ̃         ̃ , 

implies that    
  ̃       ̃   

 
 ̃         ̃ .                                                                                                       

i. e.    
  ̃           

 
 ̃       are soft disjoint 

nbhds of   
  and   

 
 respectively, this complete 

proof.                                                                                                                         

Corollary (2.30): 
      A          ̃   is soft separated space if and 

only if    
   is soft closed set for all   

  ̃     ̃ . 

 

Proof: By using theorem (2.28) and corollary 

(2.29). 

 

3. The Soft Topologies Induced By 

Seminorms: 
       In this section we introduced the important 

concept is called soft seminorm on a soft linear 

space over a soft scalar field and we give some 

results on about this concept. Also, we study a 

new type of a soft topology by using a soft 

seminors denoted by a soft topology which 

induced by the family of soft seminorms.                                                                                                                                                    

 

Definition (3.1)[13],[14]: 
        Let  ̃ ,  ̃ be two    s over  ̃.                          

   A soft mapping   ̃     ̃  ̃     ̃  is said to be 

a soft linear, if  ̃  ̃  
  ̃ ̃  

 
   ̃ ̃   

   

 ̃ ̃   
   ;     

    
 

 ̃     ̃  ,    ̃   ̃   ̃ .                                                                                                                

 

 

 

    A soft linear functional is a soft linear 

 ̃     ̃  ̃      , it follows that the difference 

between a soft linear mapping and a soft linear 

functional is that in the case of soft linear 

functional , the range                                                                                                                                         
 

Definition (3.2) : 
      Let     ̃  be a     over  ̃. A soft mapping  

 ̃     ̃  ̃       is called a soft convex 

functional on     ̃ , if:                                                                                                                                                  

    ̃   
    ̃  ;      

  ̃     ̃   ,  (soft positive).                                               

     ̃(  
  ̃  

 
)   ̃   

   ̃ ̃   
 
  ; 

    
     

 
 ̃     ̃  , (soft sub-additive).  

      ̃  ̃  
    ̃ ̃   

   ;     
  ̃   ( ̃)     ̃  ̃  ̃ ( 

soft homogeneous).                                                                                                        

Example (3.3) 
       Let      ̃   be a     over  ̃ with the 

parameter set  .  Define  ̃     ̃   ̃       by 

  ̃   
   ∑ |   

  | 
    ,     

  ̃     ̃  , where 

  
      

      

        

    ,     , then  ̃ is soft 

convex functional.                                                                              

.                                                                                                                       
 

Definition (3.4) 
     Let     ̃  be a     over  ̃. A soft 

mapping  ̃     ̃  ̃     ̃  ̃      is called a 

soft Hermitian functional , if 

satisfying     
    

 
   

  ̃     ̃  ,    ̃  ̃  ̃ , then:                                                                 

     ̃   
  ̃  

 
   

    ̃   
    

   ̃ ̃   
 
   

    

;  ̃   
    

 
 ̃  

    ̃   
    

 
  ̃ ̃   

    
   . 

     ̃( ̃  
    

 
)   ̃ ̃   

    
 
   ;  ̃(  

   ̃  
 
)  

 ̃ ̃(  
    

 
)  .  

      ̃   
    

 
   ̃   

 
   

   ;     
    

 
 ̃     ̃  . 

 

Remark (3.5) 
       If  ̃     ̃  ̃     ̃  ̃      be a soft 

Hermitian functional , then:  

   ̃ (  
  ̃  

 
   

  ̃  
 
)     

 ̃   
    

   ̃ ̃(  
    

 
) ̃ ̃(  

 
   

 ) ̃ ̃(  
 
   

 
)

  ̃   
    

  

  ̃ ̃(  
    

 
) ̃ ̃(  

 
   

 
)  

 

    For  any a soft  linear functional 

 ̃     ̃  ̃      defined by  ̃   
    ̃   

    
   

,     
  ̃     ̃ . 

Then  ̃  is called a soft linear functional 

associated with  ̃.   
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     For  any   
    

 
 ̃     ̃   a Caushy-Schwarz  

soft  inequality  

| ̃(  
   

  
 
)|  ̃ √ ̃   

  
 ̃

  ̃ √ ̃  
  
 
 

 ̃
  . 

 

     For any   
    

 
 ̃     ̃  a Minkowski's soft  

inequality  

√ ̃   
   ̃ ̃(  

 
)

 ̃
 ̃ √ ̃   

  
 ̃

  ̃ √ ̃   
 
 

 ̃
 . 

 

Definition (3.6) [15]: 
        A soft seminorm on     ̃  over  ̃ is a soft  

mapping   ̃     ̃  ̃      having the following:                                                   

    ̃   
    ̃  ;      

  ̃     ̃ , (soft positive).                                                  

     ̃(  
  ̃  

 
)   ̃   

   ̃  ̃   
 
  ;  

    
    

 
 ̃     ̃  ,  (soft sub-additive).  

      ̃  ̃  
     ̃  ̃   

   ,     
  ̃   ( ̃)  ̃  ̃  ̃  ( 

soft homogeneous).                                                                                                        

 

 

Remark (3.7) [15]: 
       Let  ̃ be a soft seminorm on a soft linear 

space     ̃   over  ̃, then:  

   If    
    

 , then  ̃   
    ̃.  

    | ̃   
   ̃ ̃(  

 
)|  ̃  ̃   

    
 
  , 

    
     

 
 ̃     ̃ .  

 

Example (3.8): 
       Let     ̃  be a     over  ̃.  

   A soft non-negative soft Hermitian functional, 

which defined in definition (3.4) , then a soft 

mapping   ̃     ̃  ̃      , which is defined by 

 ̃   
   √ ̃   

    
   ̃

  is soft seminorm.                                                           

    A soft mapping     ̃  ̃      with    
  ̃  ̃ , 

    
   ̃     ̃ , is soft seminorm.                                                                                                                

     Every soft norm  ‖ ‖̃     ̃  ̃      is soft 

seminorm. The converse is not true in general , as 

the example in paragraph (ii) above.                                                                                                                   

 

Remark (3.9) : 
       A soft seminorm on a    s is related to a 

special kind of a soft convex functional. But the 

converse is not true as the following example 

shows:                                                                                                       

A soft mapping  ̃     ̃  ̃      with  

  
  ̃    

   ,     
  ̃     ̃ ,  ̃ is soft seminorm , 

but it is not soft convex functional.   

 

 

 

 

                                                                                                                           

Theorem (3.10)[15]: (Decomposition 

theorem) 

      Every soft seminorm  ̃ on a          ̃  with  

a parameter set   satisfies the following condition:                                                                                                                                                      

For      and     ,     ̃   
               is 

singleton set. Then each soft seminorm  ̃ can be 

decomposed into a family          of 

seminorms on a linear space  , where      
  is defined by:  For      ,       
  ̃   

       with   
  ̃     ̃  such that       .                                             

 

Remark (3.11) [15]: 
       From  the  condition  above  and the soft 

seminorms axioms gives the seminorms condition 

of    .  

Thus , every soft seminorms gives a parameterized 

family of seminorms.    

 

Theorem (3.12) [15]: 
        Every  parameterized  family of  seminorms  

          on a linear space   can be considered 

as soft seminorms on a         ̃ .                                                                                                            

 

Theorem (3.13) [15]: 
       If  ̃     ̃  ̃  ̃ be a soft seminorm on a     

    ̃  over  ̃ , then:  

      ̃      
   ̃    

    ̃   is soft linear 

subspace of     ̃ .                 

    A soft set           
   ̃   

   ̃  ̃  is soft 

convex , soft balanced and soft absorbing. 

 

Remark (3.14): 
      Let     ̃        be a family of soft 

seminorms on a         ̃   over   ̃ , consider the  

soft  set         
    ̃     ̃        ̃     ̃  

    
  ̃     ̃    ̃     

  ̃  
     ̃  ̃    , for all    

        ,  where 

   
   ̃     ̃  ,  ̃  ̃  ̃ and is a finite collection of 

soft semi norms in  . Notice that:  

       (  
    ̃    ̃     ̃    ̃)  

  
   ̃         

   ̃    ̃       ̃    ̃ . 

           
    ̃    ̃      ̃    ̃      

  ̃     ̃  

  ̃    
  ̃  

    ̃  ̃   is soft convex , soft balanced 

and soft absorbing set.  
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Theorem (3.15): 
         Let     ̃       be a family of soft 

seminorms on a          ̃  over   ̃ .  For 

  
  ̃     ̃  the collection of all soft sets 

        
   ̃      ̃    ̃  ,  ̃  ̃  ̃ .  Let  ̃  be the 

collection of all soft sets over    consisting of  ̃ 

together with all those soft sets       ̃     ̃  

such that for any   
  ̃       , there is 

        
   ̃      ̃    ̃  such that 

        
   ̃      ̃    ̃  ̃      . Then  ̃  is a 

soft topology on     ̃   compatible with the soft 

linear space     ̃  over  ̃.                                                   

Proof:                                                                                                                                  
 Evidently  ̃  ̃  ̃  , and it is clear that the soft 

union of any family soft sets of  ̃  is also a soft 

member of  ̃ . We shall that 

if             ̃  ̃  ,then       ̃      ̃  ̃ . If 

      ̃       ̃ , there is no more to be done , 

so suppose that   
  ̃       ̃      . Then 

  
  ̃       ,   

  ̃      , and so there is  

        
   ̃      ̃    ̃    

     (  
    ̃       ̃    ̃)   such  that  

        
   ̃      ̃    ̃  ̃        

and      (  
    ̃

 
     ̃

 
   ̃)  ̃      . 

Put      (  
   ̃     ̃    ̃

 
     ̃

 
  ̃)      

 ̃     ̃   ̃  ̃   
 

      (  
   ̃      ̃     ̃

 
      ̃

 
   ̃)   ̃          

   ̃      ̃     ̃  ̃      (  
     ̃

 
      ̃

 
   ̃) 

 ̃       ̃      . It follows that  ̃  is soft 

topology on     ̃ .  

 

Remark (3.16): 
       A soft topology  ̃  on a          ̃  over  ̃ is 

said to be a soft topology induced by the family of 

soft seminorms     ̃      .                                                                                                                  

 

Theorem (3.17): 
        For a         ̃  over  ̃ . A soft seminorm 

induces a soft  pseudo  metric  on     ̃  , as 

following   ̃     
     

 
    

 ̃   
  ̃  

 
 ,      

     
 

 ̃     ̃ .                                                                  
Proof: Clear. 
 

Theorem (3.18): 
       The soft topology  ̃  on a         ̃  over 

 ̃  is     determined by the family     ̃    
   of a soft seminorms.                                                                                                                                          

 

Proof: Sufficient to show that a soft vector soft 

addition and soft scalar multiplication are soft  

 

 

continuous with respect to this soft topology. 

Suppose     

       

    ̃    
     

 
  

in     ̃  ̃     ̃ . We want to show    that 

   

   ̃   

   ̃   
  ̃  

 
 .                                                                                                  

Let      (  
  ̃   

 
  ̃    ̃     ̃    ̃) be a soft 

basic soft nbhd of   
  ̃  

 
 . Since 

   

   ̃   

   ̃   
  ̃  

 
 ,  

then there is      such that                        

    

      

    ̃      (  
   ̃    ̃     ̃   

 ̃

 ̃
)  ̃      (  

 
  ̃    ̃     ̃   

 ̃

 ̃
)

whenever        .  For  any               and 

     , 

implies

  ̃    
  ̃  

 
 ̃    

   ̃   

     ̃  ̃    
  ̃   

    ̃ ̃    
 
 ̃   

    ̃
 ̃

 ̃
 ̃

 ̃

 ̃
  

; 

so    

   ̃   

   ̃      (  
  ̃   

 
  ̃    ̃     ̃    ̃). 

Thus we get the required.    

 

Now, suppose that   ̃     

    ̃   ̃    
   

in  ̃  ̃     ̃  .                                

Let        ̃   ̃   
   ̃    ̃     ̃   ̃  be a soft basic 

soft nbhd of  ̃   ̃   
  . For any  ̃  ̃  ̃ and  ̃  ̃  ̃ , 

there is        such that 

( ̃     

  )  ̃   ̃  ̃  ̃   ̃ ̃ ̃  ̃  ̃  ̃      (  
   ̃    ̃     ̃   ̃)

.  Hence for all                     and      , 
we  have  

 ̃ ( ̃   ̃   
  ̃ ̃  ̃    

  )  ̃  ̃   ̃   ̃   
  ̃ ̃    

   ̃ ̃ ( ̃  ̃   
  ̃ ̃  ̃    

  )  

 ̃   ̃  

 ̃   ̃  ̃    
   ̃  ̃   ̃  ̃ (  

  ̃   

  )  ̃  ̃  ̃  ̃    
   

   ̃  ̃ ̃  ̃  ̃  ̃ ; if we choose  ̃  ̃  ̃  such that 

 ̃  ̃  ̃    
   ̃

 ̃

 ̃
  and then  ̃  ̃  ̃ such 

that    ̃  ̃ ̃  ̃  ̃  
 ̃

 ̃
 . 

Thus  ̃  ̃    

   ̃        ̃   ̃   
   ̃    ̃     ̃   ̃ , 

whenever      . We have  ̃  ̃    

   ̃  ̃   ̃   
 .                                

.                                                  

Theorem (3.19): 
        Let     ̃  be a     over  ̃  and   
  ̃        be a family of soft seminorms 

on     ̃ . Then   ̃  is the coarsest soft topology 

on      ̃   with each  ̃   is soft continuous.                                                     

Proof: To show that each  ̃  is  a soft continuous , 

let  ̃  ̃  ̃  and  suppose  that     

        be a soft 

net in     ̃  with    

   ̃   
 . Then there     such  

that    

           
   ̃   ̃   whenever      .  

Hence by remark (3.7.ii) ,  we  have  | ̃    
   

 ̃     

   |  ̃  ̃    
  ̃   

    ̃  ̃ ,  it  follows  that 

 ̃   is  soft continuous.                                                                                                                                                    
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Theorem (3.20): 
        Let     ̃       be a family of soft 

seminorms on a         ̃  over  ̃ . For 

  
  ̃     ̃  a soft sets         

   ̃     ̃   ̃ , 

constitute  of a soft local base at   
  for soft 

topology  ̃  compatible with the soft linear space 

    ̃ .                                                                                                                  

 

Proof:  Put   

ℬ           
   ̃      ̃    ̃   ̃  ̃  ̃    and   

        
    ̃     ̃    ̃  ̃  

  
    such  that 

  
  ̃         

   ̃     ̃    ̃  .  

Let    ̃  ̃   ̃  ̃    
  ̃  

   ̃  ̃ ,                 , 

such that   ̃  ̃  ̃ ̃ ̃    
  ̃  

  . Suppose that 

:                   (   
    ̃       ̃    ̃)  ℬ. For any 

  
 

 ̃         
   ̃     ̃    ̃  

with  ̃    
 
 ̃  

   ̃  ̃, by definition (3.2.iii) , we 

have 

  ̃ (  
 
 ̃  

 )  ̃   ̃ (  
 
 ̃  

 ) ̃  ̃    
  ̃  

   ̃  ̃ ̃ ̃    
  ̃  

   ̃  ̃ 

.                 
 

 ̃         
   ̃      ̃    ̃ . i.e.  

        
   ̃      ̃    ̃  ̃         

    ̃     
 ̃    ̃  .                            

Definition (3.21): 
       A family     ̃       of soft seminorms on 

a          ̃  over  ̃  is called soft separated, if 

for each   
    

  ̃     ̃ , there is     such that 

 ̃    
    ̃.                                                                       

 

Theorem (3.22): 
       Let     ̃       be a family of soft 

seminorms on a          ̃  over  ̃  . A 

          ̃     is soft Hausdorff if and only if 

    ̃       is soft separating family.                                                          

Proof: Suppose that     ̃       be a soft 

separating family , let   
     

 
 ̃     ̃   with  

  
    

 
.  Then there is some  ̃     such that  

 ̃    
  ̃  

 
   ̃  ̃  ̃.    

The soft sets         
   ̃  

 ̃

 ̃
  and 

        
 
  ̃  

 ̃

 ̃
  are soft disjoint nbhds of  

  
    

 
 respectively, so that     ̃  is soft 

Hausdorff.                                                                                                     
Conversely , if     ̃   be  a soft Hausdorff ,  then 

by definition (2.13.iv)  and theorem (2.14.iii) , we 

have the soft set    
   is soft closed for 

  
  ̃     ̃  .                                                                                  

For   
    

  ̃     ̃  , then there is a soft nbhd 

        
   ̃   ̃     ̃   ̃  of    

  is not containing 

  
 . In particular, there is  ̃   ,             

and  ̃  ̃  ̃ with   
  ̃         

   ̃   ̃     ̃   ̃ . 

 

 
 It  follows  that   ̃    

  ̃  
    ̃    

   ̃  ̃   for  

some      and  so  certainly  ̃    
   ̃  ̃  and  we  

see that      ̃        is  soft  separating  

family of seminorms on     ̃ .                                                                                         
Theorem (3.23): 
       Let     ̃       be a soft separating 

family of soft seminorms on a         ̃  over   ̃ 

.          Associated to each  ̃    and each  ̃  ̃  ̃  

the  soft  set         
   ̃     ̃   ̃  

   
    ̃    

   ̃
 ̃

 ̃
  .  

Let ℬ  be the  collection  of  all  finite  soft  

intersection of a soft sets of form  

        
   ̃      ̃   ̃ . 

Then ℬ is soft local base at   
  , each members are 

soft convex , soft balanced.                                                                                                                  

Proof:  For  every  soft nbhd        of   
   can  be  

expressed as the form 

       ̃         
   ̃     ̃   ̃     

 . 

Then  by  theorem (3.20) , ℬ  is  soft  local  base at 

  
 . Also by remark (3.14.ii) , each members of  ℬ 

is soft convex , soft balanced.                      
                             

 Theorem (3.24): 
       A soft  net     

         in a          ̃   with 

the soft topology  ̃  is soft converging to   
  

in     ̃  

  if and only if   ̃    

    ̃   
  for each   ̃    

  ̃      .                                                                           

Proof:  Assume that    

   ̃   
   in     ̃   by soft 

continuity of  ̃   , then  ̃     

    ̃  ̃    
   

  
 . Conversely, suppose the condition is holds, 

let  ̃   ̃     ̃     and  ̃  ̃  ̃. Then there is    

such that   ̃     

    ̃  ̃, whenever      , 

for            . Hence  

   

   ̃         
   ̃   ̃     ̃   ̃  , whenever  

     , for every          
   ̃   ̃     ̃   ̃  be 

a soft nbhd of   
  . It follows the result is obtain.                                                                                                                                                           

 

 

Remark (3.25): 
        The soft converge of a soft net     

        

to   
  is not necessarily implied by the soft 

convergent of  ̃        
   ̃  ̃   

    for each  ̃  
 .                                                                                                   

Indeed, for any   
    

   and  any   ̃   , as 

    , but is not true that         
   ̃   

   , if 

    ̃      is soft separated.                                                                                                                                                                                        
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4. The relationship between soft 

seminorms and soft Minkwski's 

functional 

 

Definition (4.1): 
      Let     ̃     be a      over  ̃  and       be 

a soft set over  , then       is said to be a soft 

bounded set ,if for every soft nbhd       of   
  

there is  ̃  ̃  ̃ such that       ̃  ̃     .                                                        

Example (4.2): 
   For every soft set of     ̃  with the soft usual 

topology  ̃  is soft bounded.                                                                                                                  

    Every finite soft set of a          ̃      is soft 

bounded.                                                                                                                   

Proposition (4.3): 
        Let     ̃     be a      over  ̃  and let 

     ,       be two soft sets over  , then:                                                                                                            

   If       be a soft bounded and       ̃       , 

then       is soft bounded.  

    If       be a soft bounded , then  ̃      is soft 

bounded for all  ̃  ̃  ̃   
     If       be a soft bounded, then      ̅̅ ̅̅ ̅̅ ̅̅  is soft 

bounded.                         

    If       and       be two soft bounded , then 

      ̃      ,       ̃      and 

      ̃     are soft bounded.                                                                                                                                                 

Proof: 

i. Since       be a soft bounded , there is  ̃  ̃  ̃ 

such that       ̃  ̃      for every soft nbhd 

      of   
 . Since       ̃      , we have 

      ̃  ̃     . We easily get that       is soft 

bounded.                                                                                                          

ii. If  ̃   ̃, this follows immediately from the 

observation that every finite soft set is soft 

bounded.   

If  ̃   ̃ , let       be a soft nbhd  of   
 . By 

theorem (2.25.i) , there is a soft balanced nbhd 

      of  

   
   such that       ̃      .    Since       be 

a soft bounded, by (i) above sthere is  ̃  ̃  ̃ such 

that       ̃  ̃     .Put  ̃   ̃  ̃   ̃  ̃  ̃, 

since       soft balanced and  ̃  ̃   ̃   
 ̃      ̃   ̃       
 ̃ ̃      ̃  ̃  ̃      .  Since 

       ̃  ̃       
  ̃      ̃  ̃ ̃      ̃   ̃  ̃        ̃     .                                             

i.e.   ̃      ̃  ̃        ̃      ̃  ̃     , 

proving  ̃      is soft bounded.                                                                                                                  

iii. Let       be a soft nbhd of    
  in     ̃  , 

there is a soft nbhd       of    
  , by definition   

 

 

 

(2.24.iv), implies that       ̅̅ ̅̅ ̅̅ ̅̅ ̅  ̃      . 

Since      be a soft bounded, there is  ̃  ̃  ̃  with 

      ̃  ̃     .                                                                                                                                         

By definition (2.24.v), we have  

     ̅̅ ̅̅ ̅̅ ̅̅  ̃  ̃     ̅̅ ̅̅ ̅̅ ̅̅ ̅̅   ̃     ̅̅ ̅̅ ̅̅ ̅̅ ̅  ̃  ̃     . We end 

up we have reached  

that      ̅̅ ̅̅ ̅̅ ̅̅  is soft bounded.                              

 

iv.       ̃      produced directly from (i). let 

      be a soft nbhd of   
 , then by theorem 

(2.25.i) there is a soft balanced       which is a 

soft nbhd  of   
  such that       ̃      .                             

Since      ,       are soft bounded , then there 

are  ̃    ̃  ̃  ̃ such that       ̃  ̃       and 

      ̃  ̃      .   Take   ̃   ̃      ̃ { ̃    ̃ }.  

Since        be  a  soft  balanced , by  theorem 

(2.21.ii) , 

then       ̃      ̃  ̃      ̃  ̃      , 

therefore       ̃      is soft bounded.                

Now , let       be a soft nbhd of   
 , then by 

theorem (2.25.iv) there is a soft symmetric which 

is soft nbhd       of   
  with 

      ̃      ̃      . By theorem (2.25.i) , 

there a soft balanced nbhd       of   
  such that 

      ̃      . Since      ,      are soft 

bounded , there are  ̃    ̃  ̃  ̃  such that 

      ̃  ̃       and       ̃  ̃      . Take 

 ̃  ̃     ̃   ̃    ̃  . Since       be a soft balanced 

, then 
 ̃       ̃  ̃        ̃   ̃       ̃        ̃   ̃        ̃        ̃  ̃       

, thus 
      ̃      is soft bounded.                                                                                                                     

                                                                                                         

Theorem (4.4): 
      Let     ̃  be a       over   ̃ . For any 

  
    

  ̃     ̃ , then a soft set       
  ̃  

   ̃  ̃  ̃  is not soft bounded.                                  
.            

 
Proof:  Since   

    
 , there is a soft nbhd       

of    
  such that   

  ̃      . Hence  

 ̃  
  ̃  ̃     , for all  ̃  ̃  ̃  i.e. 

      ̃  ̃     .    

 

Definition (4.5): 
      For a         ̃  and      ̃  over  ̃ . A soft 

linear mapping  ̃     ̃  ̃     ̃  is said to be a 

soft bounded, if  ̃        is soft bounded set in 

    ̃  for every soft bounded set       in     ̃  . 
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Example (4.6): 
   For soft identity linear mapping 

  ̃     ̃  ̃     ̃  is soft bounded. 

     A soft linear mapping   ̃     ̃  ̃     ̃  , 

defined by  ̃  ̃   ̃ ̃ , for every   ̃  ̃     ̃  is 

soft bounded.                                                                                                                                                        

     A soft linear mapping  ̃     ̃  ̃     ̃ , 

defined by  ̃   
     

  , for every     
  ̃     ̃  is 

soft bounded.                                                                                                                                                        

 

Definition (4.7)[15]: 
      For any soft convex , soft absorbing set       

in a          ̃  over  ̃ . A soft convex functional 

mapping  ̃          ̃  ̃      defined by 

 ̃         
      ̃  ̃  ̃  ̃    

  ̃  ̃        called a 

soft Minkowski's functional associated with 

     .                                                                                           

 
       Now, we wil put condition to requirement to 

the relationship between soft seminorms and soft 

Minkowski's functionals.                                                                                                                              

 

Theorem (4.7)[15]: 
         Let      ̃  be a      over  ̃  and  

 ̃     ̃  ̃       be a soft seminorm, then: 

   If       be a soft convex , soft absorbing and 

any  ̃  ̃  ̃,  ̃       ̃
     

    ̃   ̃         
  .                                                                 

    If           
  ̃     ̃    ̃    

   ̃  ̃   , then 

 ̃         
    ̃    

  .  

 

Theorem (4.8)[15]: 
       Let     ̃  be a      over  ̃ and  ̃      be a 

soft Minkowski's functional associated with a soft 

convex , soft  absorbing  set      .    ̃  ̃  ̃  , 

       ̃      

,           
   ̃         

   ̃  ̃   and 

          
   ̃         

   ̃  ̃  . 

 

Remark (4.9): 
   A  soft  seminors  is  a  special  case  of  a  soft  

Minkowski's  functional.  

    The soft Minkowski's functional associated to a 

soft balanced , soft convex and soft absorbing set, 

in a     is a soft seminorm. 

 

 

 

 

 

 

                                                                                                                              

 

Example (4.10): 
       Let     ̃  be a     over  ̃ and 

 ̃       ̃  ̃ be a soft linear functional. Fix 

 ̃  ̃  ̃ , let       the soft set given by       
    

  ̃     ̃     ̃    
    ̃  ̃ . 

Define  ̃          ̃  ̃                           

by   ̃        
      ̃  ̃  ̃  ̃    

  ̃       . 

Then   ̃      is another instance of a soft 

Minkowski's functional.  It is clear that the proof 

is produced directly apply of theorem (4.7.ii).                                    
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 : الوستخلص
 الن عادددددد   التبىلى عدددددد أن الهددددددذي الددددددالعم  ددددددي  دددددديا ال اددددددت  ددددددى   ددددددذ    ددددددى   ذ ددددددذ  ددددددي ال  دددددد  ا  

الا ددددد  عا  دددددب  ل دددددذ ةعنددددد  ال   ددددد   ددددد  ةدددددعي كددددديل  والاتىلدددددذس ةىاادددددن  ع لاددددد   دددددي  دددددب  الا ددددد  عا الىا نددددد    

 ال    ا  الخنع  الىا ن  الىا ن  ودالع   نكىفسي  الىا ن  عاى 
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