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Abstract

      Zadeh [Zadeh , 1965] introduced the concepts of fuzzy sets in1965 , and in the next decade Kramosil and Michalek [Kramosil  & Michalek ,1975] introduced the concept of fuzzy metric space with the help of continuous 
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norms in1975 which opened an avenue for further development of analysis in such spaces which have very important applications in quantum physics particularly in connections with both string and
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 theory which were given and studied by EI Naschie [El Naschie ,1998] . George and Veeramani [George &Veeramani ,1994 ,1997] modified the concept of fuzzy metric space introduced by Kramosil and Michalek also with the help of continuous 
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 norms .
      In this search we will define in different way the fuzzy metric space by given definitions about the fuzzy families , the fuzzy field , the fuzzy space , and other concepts based on that every real number
[image: image4.wmf]r

is replaced by fuzzy number
[image: image5.wmf]r

(either triangular fuzzy number or singleton fuzzy set) . For more details see[Kramosil &Michalek ,1975] [Erceg ,1979],[ Grabiec, 1988],[ Kaleva  &Seikkala ,1984].
الخلاصة
       قدم العالم زاده (Zadeh , 1965) مفهوم المجاميع الضبابية في عام  1965 . في العقد التالي قدم كل من كرامسول 
و ميتشلك (Kramosil &Michalek ,1975)  مفهوم الفضاء المتري الضبابي بالاعتماد على معايير
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المستمرة  في عام 1975حيث فتح الطريق لاعطاء تطور آخر في التحليل الرياضي خصوصا في هذه الفضاءات التي لها تطبيقا ت مهمة جدا في فيزياء الكم فيما يرتبط  مع كلا من السيطرة ونظرية
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الذين اعطيا ودرسا من قبل ناسكي.(EINaschie,1998)        جورج و ڨيرمني [George &Veeramani ,1994 ,1997] قاما بتعديل مفهوم الفضاء المتري الضبابي المقدم من قبل كرامسول و ميتشلك وذلك بالاعتماد على معايير t- المستمرة أيضا.

       في بحثنا هذا سوف نعرف بطريقة مختلفة مفهوم الفضاء المتري الضبابي وذلك بإعطاء تعاريف تتناول مفهوم العوائل الضبابية , الحقل الضبابي , الفضاء الضبابي ومفاهيم أخرى على أساس إن كل عدد حقيقي
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 يستبدل بعدد ضبابي
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(حيث 
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إما عدد ضبابي مثلثي أو مجموعة ضبابية ذات عنصر وحيد). لمزيد من التفاصيل انظر
[Kramosil &Michalek ,1975] [Erceg ,1979],[Grabiec , 1988],[Kaleva &.Seikkala ,1984].
1.Some Definitions and Concepts about The Fuzzy Set
Definition 1.1.[Zadeh , 1965]
       If 
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is a collection of objects denoted generically by
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, then a fuzzy set
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 in 
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 is a set of order pairs :-
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is called the membership function or grade of membership of
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 in 
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 that maps 
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to the unite interval
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Definition 1.2.[Zadeh , 1965]
       The standard intersection of fuzzy sets 
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and 
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 is defined as
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for all 
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Definition 1.3.[Zadeh , 1965]
       The standard union of fuzzy sets
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and
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is defined as
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for all 
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Definition 1.4.[Zadeh , 1965]
       The standard complement of a fuzzy set
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is defined as
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Definition 1.5.[Zadeh , 1965]
       Let 
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be a fuzzy set of
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, the support of 
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, denoted
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whose elements all have non zero membership grades in
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, that is
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Definition 1.6.[Zadeh , 1965]
      (
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-cut) An 
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- level set of a fuzzy set 
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of 
[image: image41.wmf]X

is a non fuzzy (crisp) set denoted by 
[image: image42.wmf][

]

a

A

, such that


[image: image43.wmf]

 EMBED Equation.3  [image: image44.wmf][
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       Where 
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 denotes closure of the support of 
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Theorem 1.7.[Chandra & Bector , 2005]

       Let
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be a fuzzy set in
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with the membership function
[image: image50.wmf](

)

x

A

__

. Let
[image: image51.wmf][

]

a

__

A

 be the
[image: image52.wmf]a

-cuts of 
[image: image53.wmf]A

and 
[image: image54.wmf][

]

(

)

x

A

a

c

__

 be the characteristic function of the crisp set
[image: image55.wmf][

]

a

__

A

for all
[image: image56.wmf][

]

1

,

0

Î

a

 .   

       Then 
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       Given a fuzzy set
[image: image58.wmf]A

in
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, one consider a special fuzzy set denoted
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whose membership function is defined as 
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       And the set 
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is called the level set of 
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. Then the above theorem states that the fuzzy set
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can be
expressed in the form 
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       Where
[image: image67.wmf]U

denotes the standard fuzzy union . This result is called the resolution principle of fuzzy sets . The essence of resolution principle is that a fuzzy set 
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can be decomposed in to fuzzy sets  
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can be retrieved as a union of its 
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 . This is called the representation theorem of fuzzy sets . Thus the resolution principle and the representation theorem are the two sides of the same coin as both of them essentially tell a fuzzy set 
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can always be expressed in terms of its
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-cuts without explicitly resorting to its membership function 
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Definition 1.8.[Chandra &Bector , 2005]
       A fuzzy set 
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of a classical set
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 is called normal , if there exists an 
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Definition 1.9.[Zadeh , 1965]
       A fuzzy set
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of 
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is called convex , if 
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Definition 1.10.[Bushera , 2006]

       A fuzzy set
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Definition 1.11.[Bushera , 2006]
       The empty fuzzy set of
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 is defined as
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Definition 1.12.[Bushera , 2006]
       The largest fuzzy set in
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 is defined as
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Definition 1.13.[Bushera , 2006]
       The concept of continuity  is same as in other functions, that say, a function 
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is
continuous at some number c if       
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 EMBED Equation.3  [image: image102.wmf](
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Definition 1.14.[Zadeh , 1965]
       A fuzzy set 
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is said to be a bounded fuzzy set , if it
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-cuts
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Definition 1.15.[Zadeh , 1965]

       A fuzzy number
[image: image114.wmf]A

is a fuzzy set of the real line with a normal ,(fuzzy) convex , and continuous membership function of bounded support . 

Example 1.16.[Zadeh , 1965]
       The following fuzzy set is fuzzy number approximately   
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Proposition 1.17.[Abdull Hameed , 2008]
       Let 
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be a fuzzy number, then
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Remark 1.18
       We shall use the notation
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Proposition 1.19.[Abdull Hameed , 2008]
       If 
[image: image128.wmf]b

a

£

, then
[image: image129.wmf][

]

[

]

b

a

__

__

A

A

É

.

Proposition 1.20.[Abdull Hameed , 2008] 
       The support of a fuzzy number is an open interval
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Definition 1.21.[Zimmerman , 1995]

       Let
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Definition 1.22.[Buckley , Eslami , 2005]
       A fuzzy number 
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 is called a triangular fuzzy number ,where
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       We write  
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Example 1.23.[Zadeh , 1965] 
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2.Arithmetic Operations on Fuzzy Numbers

       We will define the arithmetic operations on fuzzy numbers based on resolution principle (
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-cuts) .

Definition 2.1.[George , 1995]

        Let
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         And 
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          Here it may be remarked that the reason for 
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       In particular
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       Further , for fuzzy numbers 
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Example 2.2.[George , 1995] 

       Consider two triangular fuzzy numbers
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              The resulting fuzzy number is then
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3.Lattice of Fuzzy Numbers [George , 1995] 

        Let
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     (distributivity).

       The triple 
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       If we define the partial ordering of closed intervals , that is  
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4.The Fuzzy Families 

Definition 4.1.[2008 , غالي] 
       The set of natural numbers is 
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       The set of rational numbers is 
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       In other words , every terminating or recurring decimal is a rational number.  

       That is , every non terminating and non recurring decimal is an irrational number .The  set of all irrational numbers is denoted by 
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       Because dense of rational and irrational numbers , we replace every rational 
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       The  set of all fuzzy numbers
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Remark 4.2

        The fuzzy numbers mean here either triangular fuzzy number or singleton fuzzy set . 
Definition 4.3
       From definition 1 , we can define the following 

 
[image: image257.wmf])

0

Z

i

the family of all non- fuzzy zero fuzzy integer numbers .That is, for all 
[image: image258.wmf]0

Z

r

Î

, 
      then 
[image: image259.wmf]0

¹

r

.   


[image: image260.wmf])

-

Z

ii

 the family of all negative fuzzy integer numbers .That is, for all
[image: image261.wmf]-

Î

Z

r

, then 
      
[image: image262.wmf]0

<

r

.  


[image: image263.wmf])

0

Q

iii

 the family of all non- fuzzy zero fuzzy rational numbers .That is, for all
[image: image264.wmf]0

Q

r

Î

,  
       then 
[image: image265.wmf]0

¹

r

.  


[image: image266.wmf])

+

Q

iii

 the family of all positive fuzzy rational numbers .That is, for all 
[image: image267.wmf]+

Î

Q

r

, then 
       
[image: image268.wmf]0

>

r

.  


[image: image269.wmf])

-

Q

iv

the family of all negative fuzzy rational numbers .That is, for all
[image: image270.wmf]-

Î

Q

r

, then   
      
[image: image271.wmf]0

<

r

.  


[image: image272.wmf])

0

R

v

the family of all non-fuzzy zero fuzzy real numbers.That is , for all 
[image: image273.wmf]0

R

r

Î

, then 

     
[image: image274.wmf]0

¹

r

.   


[image: image275.wmf])

+

R

vi
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 the family of all fuzzy natural numbers which are less or equal to 
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Definition 4.4.[Sharma , 1977]

       The sets of the forms
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Note that:-Suppose we have
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Definition 4.5.[Bhattacharya et al.,1989]
       A set
[image: image307.wmf]S
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Note that:-Since the real numbers is essential to every set
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Definition 4.6.[Bhattacharya et al., 1989]
       Let 
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Note that:-Let 
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Definition 4.7.[Bhattacharya et al., 1989]
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Note that:-If we have
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Definition 4.8.[Bhattacharya et al.,1989]
       Let
[image: image354.wmf]B

A

,

be sets , and let
[image: image355.wmf]E

be a subsets of
[image: image356.wmf]B

A

´

.Then
[image: image357.wmf]E

is called a relation from
[image: image358.wmf]A

to
[image: image359.wmf]B

 . If 
[image: image360.wmf](

)

E

Î

y

x

,

, then
[image: image361.wmf]x

is said to be in relation
[image: image362.wmf]E

to
[image: image363.wmf]y

, written 
[image: image364.wmf]y

x

E

.

Note that:-Let
[image: image365.wmf]B

A

,

 be families of fuzzy numbers , and let
[image: image366.wmf]E

 be a subset of 
[image: image367.wmf]B

A

´

 . Then 
[image: image368.wmf]E

 will be called a fuzzy relation from 
[image: image369.wmf]A

to
[image: image370.wmf]B

. If 
[image: image371.wmf](

)

E

Î

y

x

,

, then 
[image: image372.wmf]x

will be said in fuzzy relation 
[image: image373.wmf]E

to
[image: image374.wmf]y

, written 
[image: image375.wmf]y

x

E

.

Definition 4.9.[Bhattacharya , et al.,1989]
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Note that:-Let
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Definition 4.10.[Bhattacharya et al.,1989]
       Let
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Definition 4.11.[Ruel , et al.,1974]
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       Any order pair
[image: image456.wmf](

)

0

,

x

is to be identified as the real number
[image: image457.wmf]x

, and so the set of complex numbers includes the real numbers as a subset . Let
[image: image458.wmf]i

denote the pure imaginary number
[image: image459.wmf](

)

1

,

0

 , we can write
[image: image460.wmf](

)

y

x

,

 as
[image: image461.wmf](

)

iy

x

y

x

+

=

,

.We note that 
[image: image462.wmf](

)

(

)

(

)

1

0

,

1

1

,

0

1

,

0

2

-

=

-

=

=

i

, so 
[image: image463.wmf]1

-

=

i

.
Note that:-If we have
[image: image464.wmf]R

the family of  fuzzy real numbers .The fuzzy complex numbers 
[image: image465.wmf]z

will be defined as ordered fuzzy pairs
[image: image466.wmf](

)

y

x

z

,

=

of fuzzy numbers
[image: image467.wmf]x

and
[image: image468.wmf]y

.
[image: image469.wmf]x

and 
[image: image470.wmf]y

 will

be called the fuzzy real and fuzzy imaginary parts of 
[image: image471.wmf]z

 respectively, we will write 
[image: image472.wmf]y

z

f

x

z

f

=

=

Im

,

Re

. The family of  fuzzy complex numbers will be denoted by 
[image: image473.wmf]C

.   

       Fuzzy complex numbers of the form
[image: image474.wmf](

)

y

,

0

will be called pure fuzzy imaginary numbers . In particular
[image: image475.wmf](

)

(

)

(

)

y

x

y

x

,

,

0

0

,

=

+

, and 
[image: image476.wmf](

)

(

)

(

)

y

y

,

0

0

,

1

,

0

=

, hence


[image: image477.wmf](

)

(

)

(

)

(

)

0

,

1

,

0

0

,

,

y

x

y

x

+

=

. Because any order fuzzy pair
[image: image478.wmf](

)

0

,

x

 is identified as the fuzzy real number
[image: image479.wmf]x

. Hence the family of fuzzy complex numbers
[image: image480.wmf]C

 includes the family of  fuzzy real numbers
[image: image481.wmf]R

as subset .Let 
[image: image482.wmf]i

denote the pure fuzzy imaginary number
[image: image483.wmf](

)

1

,

0

, we can write the fuzzy complex numbers
[image: image484.wmf](

)

y

x

,

as
[image: image485.wmf](

)

y

i

x

y

x

+

=

,

 .Since
[image: image486.wmf][

]

a

i

i

Î
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Definition 4.12
      From definition.8 , we can define
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Definition 4.13.[Kreyszig , 1978]
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Definition 4.14.[Royden , 1966]
       A sequence
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Examples 4.15
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Definition 4.16.[Sharma , 1977]
       Let 
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Example 4.17
       If 
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Definition 4.18.[1986 , نعوم] 
  The Field Axioms:-Let the triple
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Note that:-If we have a family of the fuzzy numbers
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Definition 4.19.[Balmohan , 2004]
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5.The Fuzzy Metric and The Fuzzy Pseudo-Metric 

Definition 5.1.[Thomas , 2000]
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Note that:-If we have the fuzzy plane
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Definition 5.2.[Thomas , 2000]
       The absolute value of a number
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Note that:-If we have the family of  fuzzy real numbers 
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Definition 5.3.[ Royden , 1966]
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       A set
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     A family of fuzzy numbers 
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Definition 5.4.[Sharma , 1977]
     A function
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Remark 5.5
       For a fuzzy pseudo-metric , we may have 
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