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Abstract:

Our goal in the present paper is to recall the concept of general fuzzy normed space and 

its basic properties to define the general fuzzy bounded operator as a background to introduce 

the notion general fuzzy norm of a general fuzzy bounded linear operator. After that we proved 

any operator from a general fuzzy normed space into a general complete general fuzzy normed 

space has an extension. Also we prove that a general fuzzy bounded operator on a general 

fuzzy normed space is equivalent to a general fuzzy continuous. Finally different types of fuzzy 

approaches of operators is introduced in order to prove that the general fuzzy normed space 

GFB(V,U) is general complete when U is general complete. 
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1.Introduction." Zadeh in 1965[1] was the first 

one who introduced the theory of fuzzy set. When 

Katsaras in 1984 [2] studying the notion of fuzzy 

topological vector spaces he was the first researcher 

who studied the notion of fuzzy norm on a linear 

vector space. A fuzzy metric space was also studied 

by Kaleva and Seikkala in 1984 [3]. The fuzzy norm 

on a vector space have been studied by Felbin in 

1992 [4] where Kaleva and Seikkala introduce this 

type of fuzzy metric. Another type of fuzzy metric 

spaces was given by Kramosil and Michalek in [5].  

Certain type of fuzzy norm on a linear space was 

given by Cheng and Mordeson in 1994 [6] where 

Kramosil and Michalek present this type of fuzzy 

metric. A finite dimensional fuzzy normed space 

was studied by Bag and Samanta in 2003 [7]. 

Saadati and Vaezpour in 2005 [8] where studied 

complete fuzzy normed spaces and proved some 

results. Also Bag and Samanta in 2005 [9] were 

studied fuzzy bounded linear operators on a fuzzy 

normed space. 

Again Bag and Samanta in 2006 and 2007 [10], 

[11] used the fuzzy normed spaces that introduced 

by Cheng and Mordeson to prove the fixed point 

theorems. The fuzzy topological structure that 

introduced by Cheng and Mordeson of the fuzzy 

normed  space was studied by Sadeqi and Kia in 

2009 [12]. Kider introduced a new fuzzy normed 

space in 2011 [13]. Also he proved this new fuzzy 

normed space has a completion in [14]. The 

properties of fuzzy continuous mapping which was 

defined on a fuzzy normed spaces by Cheng and 

Mordeson was studied by Nadaban in 2015 [15]. 

The concepts of fuzzy norm is developed by a large 

number of researches with different authors have 

been published for reference one may see [ 18, 19, 

20, 19,22, 23, 24, 25].

In this paper first the definition of general fuzzy 

normrd space is recalled and also its basic properties 

in order to define the general fuzzy norm of a 

general fuzzy bounded linear operator from a 

general fuzzy normed space V into another general 

fuzzy normed space U.

2.Basic Properties of General Fuzzy Norm
Definition 2.1:[10]

A binary operation � : [0,1]�[0,1]�[0,1] 

satisfying  

(1) a�b = b� a

(2) b�1 = b

(3) a�[b� t] = [a� b]�t

(4) if b� a and t� s then b� t � a �s.

for all a ,b ,s ,t �[0,1] is called a continuous

triangular norm [or t-norm].

Example 2.2:[11]

(1)Let m� n=m. n for all n, m � [0,1] where m .n is 

multiplication in [0,1]. Then � is continuous t-

norm.

(2)Let m� n= m � n for all n, m�[0,1] then � is 

continuous t-norm.

Remark 2.3:[24]

(1)for all n > m there is k with n� k �m where n, 

m, k �[0,1].

(2)there is q with q� q � n where n, q �[0,1].

First we need the following definition

Definition 2.4:[26]

Let � be a vector a space of real numbers over filed 

� and �,� be continuous t-norm. A fuzzy set ��

:��[0,�) is called  � if it 

satisfies  

���� � �  ��(n, a) < 1 for all a>0. 

(A2) ��(n, a) =1 � n= 0 for all a>0. 

(A3) ������� ���� � ����� �����(m, b). 

(A4) ������ ��� � ����� �� � ��(m, b). 

(A5) ��(n, .):[0,�)�[0,1] is continuous function 

of t. 

(A6) ������ ��(n, a) =1. 

For all m , n �� and for all a, b �[0,1]� T��� ��� 

��� �,�) is called . 

Example 2.5:[26]

Define ��(a, t) = 
�

�����
for all a � � then �� is a 

fuzzy absolute value on � where t � s = t � s and t 

� s = t � s for all t, s  � [0, 1] where t � s is the 

ordinary multiplication of t and s.
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Example  2.6 :[28]

Define ��: �� �� � ) �[0 ,1 ] by 

��(u, a)= �
�               ��   � � � ��

�              ��   � � � ��  

then �� is a fuzzy absolute value on � . �� is called 

the discrete fuzzy absolute value on .

Definition 2.7:[28]

Let V be a vector space over the filed � and �,�

be a continuous t-norms. A fuzzy set ��:V�[0, ) is 

called a general fuzzy norm on V if it satisfies the 

following conditions for all u, v�V and for all 

� � �, s, t � [0, ):

(G1) 0≤ ��(u, s)<1 for all s>0.

(G2) ��(u, s)=1  � u= 0 for all s>0.

(G3) ��(�u, st) ≥ ��(�, s) � ��(u, t) for all � �0 

��.

(G4) ��(u+ v, s +t) ≥ ��(u, s) � ��(v, t).

(G5) ��(u, .) : [0, ) � [0,1] is continuous function 

of t.

(G6) ����� ��(u ,t) = 1 

Then (V� ��,�,�) is called a general fuzzy 

normed space.

Example 2.8:[28]

Define ����(u,a)=
�

����� 
for all u�� .Then 

(� ,����,�,�) is a general fuzzy normed space with   

s� t = s.t and  t� s = t.s for all s ,t � ����-. Then 

���� is called the standard general fuzzy norm 

induced by the absolute value �� �.

Example 2.9 :[28]

If (V,   �.  �) is normed space and �  ��  � : V � [0, � �

����- is defined by :

� ��  �(u,a) = 
�

��  � �  �
then (V,� ��  � ,� ,� ) is general 

fuzzy normed space where  s�t = s � t and  �� s= 

t. s for all t ,s � [0,1]. Then � ��  � is called the 

standard general fuzzy norm induced by the 

norm   .  .

Example 2.10 :[28]

Let (V,|| .||) be vector space over �,  define

��(u,t)= �
�            ��   ‖�‖ � �

�            ��   ‖�‖ � �

Where  u � v = u � v = u� v for all u , v� [0,1] 

and u� v= u . v for all u, v� [0,1]. Then �� is 

called the discrete general fuzzy norm on V.

Proposition 2.11:[28]

Suppose that (V, ||.||) is a normed space define 

��(u, s)  = 
�

��‖�‖
for all u � V and 0< s. Then (V, 

��,�,�) is general  fuzzy normed space where  a 

� b = a � b = a . b for all a, b � [0,1]. 

Lemma 2.12:[28]

��(u, .) is a nondecreasing function  of t in the 

general fuzzy normed space (V, �� ,�,�) for all u 

�V this means when 0< t <s  implies ��(u, t) < 

��(u, s) .

Remark 2.13:[28]

Assume the general fuzzy normed space 

(V,��,�,�). Then for any u � V, s>0 ,0<n<1 . 

1-If ��(u, s)�(1�n ) we can find 0< t< s with 

��(u ,t)> (1�n).

2- If ��(u, s)�(1�n ) we can find 0< s< t with 

��(u ,t)> (1�n).

Definition 2.14:[28]

If (V,�� ,�,�) is a general fuzzy normed space. 

Then GFB(u ,n ,s) = { 

m �V:  ��(u�m, s)>(1�n) } is called a general 

fuzzy open ball with center u�V radius n and s>0 

and GFB[ u, n ,s] = {m �V : ��(u�m ,s ) ≥ (1�n)} 

is called a general fuzzy closed ball with center 

u�V radius n and s>0.

Definition 2.15:[28]

Suppose that (V� �� ,�,�) is a general fuzzy 

normed space and M� V. Then M is called a 

general fuzzy open if for any u � M we can find 0< 

n<1, s>0 with FB( u, n, t) � M . A subset W � V is 

called a general fuzzy closed set if �� is a general 

fuzzy open.

Definition 2.16:[28]

Suppose that (V,�� ,�,�) is a general fuzzy 

normed space. A sequence (��) in V is said to be 

general fuzzy approaches to u if every 0 < � < 1 

and 0< s there is N � � such that ��( �� – u , s) > (1 

��) for every  n≥ N. If � ��� is general fuzzy 

approaches to the fuzzy limit u we write ����� ��= 

u or ��   � u. Also  ����� ��(�� � u, s) = 1 if and 

only if ( ��) is general fuzzy approaches to u.

Definition 2.17:[28]

Suppose that ��� ������� is a general fuzzy 

normed space. A sequence ���� in V is called a 

general Cauchy sequence if for each � � � �

�  � � � � there exists a positive number N � � such 

that ����� � ��� �- � �� � �� ��� ��� � � � � �.

Definition 2.18:[28]

Let (V,��,�,�)  be a general fuzzy normed 

space and let M� V. Then the general closure of M 

is denote by ��̅̅ ̅̅ or GCL(M) is smallest general 

fuzzy closed set contains M .
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Definition 2.19:[28]

Suppose that (V,��,�,�)  is a general fuzzy 

normed space and let M� V. Then M   is said to be 

general fuzzy dense in V if  ��̅̅ ̅̅ = V

Lemma 2.20:[28]

If (V,��,�,�)  is a general fuzzy normed space 

and let M � V. Then m � ��̅̅ ̅̅ if and only if we can 

find ���� in M such that �� � �.

Definition 2.21:[28]

Suppose that (V,��,�,�)  is a general fuzzy 

normed space A sequence ���� in V is called a 

general Cauchy sequence if for each � � � �

�  � � � � we can find  N � � with ����� � ��� �� �

�� � �� for all j, k�N.

Definition 2.22:[28]

Let (V,�� ,�,�) be a general fuzzy normed 

space. A sequence ( ��) is said to be general fuzzy 

bounded if there exists 0< q <1 such that  ��( �� , 

s) >(1�q) for all s>0 and n� �.

Definition 2.23 :[28]

Let (V,�� ,� ,�)and (U,���� �� � be two 

general fuzzy normed spaces the operator S: V� U 

is called general fuzzy continuous at �� �V for 

every s>0 and every 0 < � < 1 there exist t and there 

exists � such that for all v�V with ���� � ��� �- �

�� � �� we have ������� � ������ �- � �� � �� if S 

is fuzzy continuous at each point v�V  then S  is 

said to be general fuzzy continuous .

Theorem 2.24:[28]

Suppose that ��� ���� ��� and  ��� ������� are 

general fuzzy normed spaces. Then  �� � � � is a 

general fuzzy continuous at u � V if and only if 

�� �u in V implies ����� �S(u) in U.

Definition 2.25:[28] 

Suppose that ��� �������and ��� ������ � are 

general fuzzy normed spaces. Let T� � � � then T 

is called uniformly general fuzzy continuous if 

for � � � and for every � � � � � there is β and 

there is � �0 with ���T��� � T���� �- � �� � ��

whenever ���� � � � �- � �� � β� for all �� � � V.

Theorem 2.26:[28] 

Suppose that ��� ������� ��� ��� ������ � are 

two general fuzzy normed spaces. Let T� � �U be 

uniformly general fuzzy continuous operator. If ����

is a general Cauchy sequence in V then �T����� is a 

general Cauchy sequence in U.

Definition 2.27:[28]

Suppose that ��� ������� is a general fuzzy 

normed space. Then V is called a general complete

if every general Cauchy sequence in V is general 

fuzzy approaches to a vector in V.

3.General Fuzzy Bounded Linear Operator

Definition 3.1 :

Suppose that ��� ��� �� � �  and ��� ��� �� � � are 

two general fuzzy normed spaces. The operator 

�� ���� �U is called general fuzzy bounded if we 

can find �, � � � � � with

����� � �� � �� � �� . . . . (3.1) 

for each � � ���� and t � �

Notation : 

Suppose that ��� ��� �� � �and ��� ��� �� � �are a 

general fuzzy normed spaces. Put GFB(V,U) = 

{S:V�U: ����� � �� � �� � ��} with � � � �1

Proposition 3.2:

If ��� ��� �� �� is a general fuzzy normed space. 

Then the sum of any two general fuzzy bounded 

subset of V is again general fuzzy bounded also the 

scalar multiple of any general fuzzy bounded subset 

of V by a real number is again a general fuzzy 

bounded. 

Proof :

Suppose that A � V, B � V are general fuzzy 

bounded we will prove that A + B and �A are 

general fuzzy bounded for every � �0. By our 

assumption A and B are general fuzzy bounded so 

there is � � � � � � � and � � � � � � � such that  

����� �� � �� � �� for all � � � and � � � also 

����� �� � �� � �� for all � � � and � � �. Now 

���� � �� � � �� � ����� �������� ��

� �� � ��� �� � ��

Put �� � ����� � �� � �� � �� for some �� � � � �

�

Hence ���� � �� � � �� � �� � �� so A + B is 

general fuzzy bounded. Similarly ������ ��� �

����� ��� ����� ��� put ����, t)=(1��). Now 

choose 0 � � �1 with that (1��) � �� � �� �

(1��). Thus ������ ��� � (1��). Hence �� is 

general fuzzy bounded

Lemma 3.3 :

Suppose that ��� ��� �� �� and ��� ��� �� �� are two 

general fuzzy normed spaces then T� � T�  � GFB(V, 

U) and �T � GFB(V, U) for all T�� T� � GFB(V, U) 

and � � � � � .
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Proof :

Let �� and �� be general fuzzy bounded  linear 

operator then there is 0< �� < 1 and 0 < �� < 1 such 

that ��(��(v) ,t) � (1��� ) and ��(��(v) ,t) � (1����

for any v � D(��� � ����� and any s , t > 0 . 

Now 

��(�� � ���(v) ,t +s) =��(����� � ������ ,t+ s)

� ��(������ �� ���(������ ��

� (1 ����� �� ����

Choose r, 0 < r < 1 such that

(1 ����� �� ���� � (1 – r)

Hence ��[(�� � ���(v) ,t +s] > (1 – r) 

Thus  �� � �� is general fuzzy bounded operator. 

Also

��(��� �� � = ����� ��� ���T� ���let ����, t)=(1��) 

and ��(T, s) �

�� � ��. Now choose 0 � � �1 with that (1��) �

�� � �� � (1��).

Hence  ��(��� �� � � (1��).Thus �T is general 

fuzzy bounded

Theorem 3.4:

Suppose that ��� ��� �� �� and ��� ��� �� �� are 

two general fuzzy normed spaces. Put   G(T, t) = 

��������������� �� for all T � GFB(V, U), � � �. 

Then [������ ��� �� �� �]  is general fuzzy normed 

space.

Proof :

(G1)Since 0� ������ �� < 1with all v � ���� and 

� � � so 0 �  �(T, t) < 1 for all t>0

(G2) For all � � �, ��T� �� � � �

������������T�� ��=1 � ���T�� ��=1

� T(v) = 0 for all � � ��T�  � � � �

(G3) For all � � � � � we have

���T� ��� � �������������T� ���

� �������������� ������T� ��

=����� ���������������T� ��

=����� �����T� ��

(G4) ��T� � T� � � � ��=

��� ����������������
��T� � T����� � � � ��

= ��� ����������������
�T���� � T����� � � ��

� ��� �� �������
�T��� ��� ��� �� �������

�T��� ��

= ��T�� ��� ��T� � ��

(G5) Let (��) be a sequence in [0, �) with �� �t �

[0, �) then 

���T� � ��� � ���T� � �� so ��T� ��� � ��T� �� that 

is  �T� �� is a continuous. 

(G6) ������ ��T� �� � ������ ��� ���T�� �� �

 ��� ������ �� �T� � � � �1

Hence ������� ��� �� �� �� is general fuzzy normed 

space.

Note 3.5 :

We can rewrite 3.1 by :

����� � �� � ���� ��………………(3.2)

Example 3.6 :

Let V be that vector space of all polynomials on 

C[0,1] with

‖�‖ � ��������� � � � ����-. Let 

����� �� �  �
�      ��  ‖�‖ � �
�     ��  ‖�‖ � �

 

Then by example  2.10 ��� ��� �� �� is a general 

fuzzy normed space. 

Let T� � � � be defined by 

T�����- � �́��� then T is linear. Let ����� � �� 

indeed ‖��‖ � � so 

���T����� �- � 2
�            � � �
�             � � �

Hence there is no � � � � � � � satisfies the 

inquality   

���T��� � � � � �� � ��. Therefore T is not general 

fuzzy bounded.

Theorem 3.7 : 

Suppose that ��� ��� �� �� and ��� ��� �� �� are 

general fuzzy normed spaces with U is a general 

complete. Assume that T� ��T� �U be a linear 

operator and a general fuzzy bounded. Then T has an 

extension S:��T�̅̅ ̅̅ ̅̅ � � with � is linear and general 

fuzzy bounded such that ��T� �� � ���� �� for all 

� � � �

Proof:

Suppose that v �  ��T��̅̅ ̅̅ ̅̅ ̅̅  then by Lemma 2.22 there 

is ���� in D(T) such that 

�� �v. But T is linear and general fuzzy bounded we 

have  ���T���� �� � �� � ��

for all v � ��T� and � � � where r, � � � � �. Now 

��� T �� � T �� � �- �  ��� T��� � ��� � � -

� �� � ��  

Thus �T����� is general Cauchy sequence in U but 

by our assumption U is general complete so that 

�T����� fuzzy approaches to u � U. Define S(v)=u.  

Let �� �v and �� �v then �� �v where ���� �

��� � ��� �� � ��� � � �. Hence �T��� fuzzy 

approaches and �T��� and �T��� the two 

subsequences of �T��� will has equal limit. Hence S 

is well defined for any v � ��T��̅̅ ̅̅ ̅̅ ̅̅ . S linear is clear 

also S(d)=T(d) for every d � ��T� thus S is an 

extension of T.
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Now we have  ���T �� � �- � � �T� �� let � � � then 

T�� � ���� �u thus we obtain ����� � � - �

��T� ��� �ence S is general fuzzy bounded and 

���� �- � ��T� �- but ���� �- � ��T� �- by the 

definition of general fuzzy. Together we have 

�� �� � - � �� T� � - 

Theorem 3.8 : 

If ��� ��� �� ��and ��� ��� �� �� are general fuzzy 

normed spaces and let T:��T� �U be a linear 

operator where ��T� �V. Then T is general fuzzy 

continuous if and only if T is general fuzzy bounded.

Proof :

Let T be general fuzzy bounded and let � � � � � �

� be given and � � � then for every � � ��T� we 

have  ���T� � �- � �� � ��. Now let � � ��T� then 

for any choice of � �r� � with ���� � �� �- �

�� � �� which implies that

���T� � T�� �- � ���T�� � �� � �- � �� � ��. Thus 

T is general fuzzy continuous at x. Hence T is 

general fuzzy continuous. 

For the Converse let T be a general fuzzy continuous 

at any point � � ��T�. Then given  � � � � � � � and 

� � � there is r, � � � � � and � � � with ���T� �

T�� �- � �� � �� for all � � ��T� satisfying 

���� � �� �- � �� � ��.  Take any � � � � V and set 

� � � � � � hence for all � � �

���T� � �� � ���T�� � ��� �-

=���T� � T�� �- � �� � ��.

Thus T is general fuzzy bounded .

Corollary 3.9 :

Suppose that ��� ��� �� ��and ��� ��� �� �� are two 

general fuzzy normed spaces with T� ��T� �U is a 

linear operator where ��T� �V. If T is a general 

fuzzy continuous at an arbitrary vector � � ��T� then 

T is general fuzzy continuous. 

Proof :-

Assume that T is fuzzy continuous at � � ��T� then 

by Theorem 3.8, T is general fuzzy bounded which 

implies that T is a general fuzzy continuous.

Theorem 3.10: 

Suppose that ��� ��� �� �� and ��� ��� �� �� are two 

general fuzzy normed spaces and assume that 

T:V�U is a general fuzzy bounded operator. Then 

1)�� � � [where ��� � � ��T�] implies

T�� � T�

2) The kernel of T N(T) is general closed .

Proof :

Since T is general fuzzy bounded then there is 

�� � � � � � such that 

���T���� �- � �� � �� for each � � ��T� and � � �. 

Now 

���T�� � T� � �- � ���T��� � ��� �- � �� � ��. 

Therefore T�� � T�. 

2)  Let v � ��T��̅̅ ̅̅ ̅̅ ̅̅  then we can find ���� in N(T) 

with �� � �. 

Hence T�� � T� by part (1) . Also T(v)=0 since 

T���� � � so that v � ��T�� Since v � ��T��̅̅ ̅̅ ̅̅ ̅̅   was 

arbitrary so N(T) is general closed.

Definition 3.11 : 

Suppose that ��� ��� �� �� is a general fuzzy normed 

space and ��� �� , �,�) is fuzzy absolute value 

space ��� �� , �,�). Then a linear function f:V� � 

is called general fuzzy bounded if there exists � �

(0, 1) with �������� �- � �� � �� for any v � ����, 

� � �. Furthermore, the fuzzy norm of f is

���� �� � ��� �������� ��

and �������� �� � L(f, t).

The proof of the next results follows directly from 

Theorem 3.8

Corollary 3.12 :                                                          

Suppose that ��� ��� �� �� is a general fuzzy normed 

space and ��� �� , �,�) is fuzzy absolute value 

space. Then a linear function f:V� � with ���� �

V is general fuzzy bounded if and only f is general 

fuzzy continuous.

Definition 3.13 :

Suppose that ��� ��� �� �� is a general fuzzy normed 

space. Then GFB(V, �) = { f:V� � : f is general 

fuzzy bounded linear } forms a general fuzzy normed 

space with general fuzzy norm defined by   ���� �� �

��� �� ������ �� which is said to be the general fuzzy 

dual space of V. 

Definition 3.14:  

Suppose that ��� ��� �� �� is  general fuzzy normed 

space. A sequence ���� in V is  general fuzzy

weakly approaches if we can find v � V with every 

h � GFB(V,�) ���
���

����� � ����� This is written

�� ��  � the element v is said to be the weak limit to 

���� and ���� is said to be general  fuzzy 

approaches weakly to  v.
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Theorem 3.15: 

Suppose that ��� ��� �� �� is a general fuzzy normed 

space and ���� is in V. 

1. If �� �v then �� ��v .

2. �� � �v implies  �� �v when dimension of V is 

finite. 

Proof: 

1.Since �� � � so for given � � �, � � (0, 1) there is 

N � with 

����� � �� �- � �� � �� for all � �  �� Now for 

every � � ������ �� 

�������� � ����� �- �  �������–  ��� �� �  ���� �-. Put 

���� �- � �� � ��

Hence �������� � ����� �- � �� � ��. This shows that 

�� �� �. 

2.Suppose that �� �� � and dimV=m let

���� ��� � � � ��� be a basis for V so �� �  ��
���

�� �

  ��
���

�� � � � � �  ��
���

�� and 

�  �� �� �  �� �� � � � � � �� �� But ����� �

���� for every f � GFB(V,�) put ��� ��� � � � ��

by� ������ � �and  ������ � � when � � �.

Then ������ �  ��
���

and ����� � �� hence ������ �

����� implies ��
���

�  ��. 

Now for n �N

 ����� � �� ��- �  ���� . ��
���

�  ��/ ��� ��-

�

���

 

� �����
��� � ��� �� � �� 0���

�

�
 1 �

�����
��� � ��� �� � �� 0���

�

�
 1 � � � �

 �����
��� � ��� �� � �� 0���

�

�
 1.

Put �����
��� � ��� �� � �� � ��) and �� 0���

�

�
 1 �

�� � ���.Choose  r ,0 < r <1 with 

�� � ��) ��� � ���� �� � ��) ��� � ���� … 

��� � ��) ��� � ��� � �� � ��

Hence ����� � �� �- � �� � �� for all n� �. 

Therefore  �� �v

Definition 3.16:  

Suppose that ��� ��� �� �� and ��� ��� �� �� are two 

general fuzzy normed spaces. A sequence  �T�� of 

operators  T� � GFB(V, U) is said to be:

1.Uniformly operator general fuzzy approaches if 

there is T� GFB(V, U) 

G[�� �T, t] �1 as n� �.

2.Strong operator general fuzzy approaches 

if �T��� general fuzzy approaches in U for every v �

V.

3.Weakly operator general  fuzzy approaches if 

�T��� general fuzzy approaches  weakly in U for 

every v � V.

Definition 3.17: 

Suppose that ��� ��� �� �� is a general fuzzy normed 

space. A sequence ���� with  �� � ������ �� is 

called 

1)Strong general fuzzy approaches in the general 

fuzzy norm on GFB(V, �) that is h �  �FB(V, �) 

with ���� � �� �- � � ��� ���  

� � �  this written ��  � � 

2)Weak general fuzzy approaches in the  fuzzy 

absolute value on � that is h � GFB(V, �) 

with  ����� � ���� for every v � V  written by  

������ ����� = h(v). 

Theorem 3.18 :                                                                                   

Suppose that ��� ��� �� �� and ��� ��� �� �� are 

two general fuzzy normed spaces. Then GFB(V, U) 

is general complete when U is general complete.

Proof :

Let �T�� be a general Cauchy sequence in GFB(V, 

U) . Hence for every � � � � � � �,  � � � there is a 

number N with ���T� � T�� �-

� �� � �� for all �� � �N. 

Now for v � V and �� � �N we have by Remark 3.5

���T�� � T��� �- � ����T� � T������ �- � �� �

��……(3.3)                                                         

Now for any fixed v and given ��, 0� �� � � and we 

have from (3.3) 

���T�� � T��� �- � �� � ��� so that �T��� is a 

general Cauchy sequence in U but U is general 

complete hence �T��� fuzzy approaches to u � U that 

is  T�� � � � The vector u depends on � � � this 

defines an operator T� � � � defined by T(v)=u. The 

operator T is linear since 

T��� � β�- � ������ T���� � β�-

= � ������ T�� � β ������ T��  

 �  � T��� � β T���  

We will prove that T is general fuzzy bounded 

and T� � T since (3.3) is satisfied for all � �N

and T�� � T� we may let � � � we have from  

(3.3) for every � � � and � � � where for all v 

� V we obtain

����T� � T����� �-

� ���T�� � ������ T��� �-

 �  ������ ����T� � T������ �-

� �� � ��…….(3.4)

Thus �T� � T� with � �N is general fuzzy 

bounded linear but T� is general fuzzy bounded 
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so T � T� � �T� � T� is general fuzzy bounded 

that is T � GFB(V, U)  also from (2.4) we obtain 

by taking  the infimum for all v 

��T� � T� �� � �� � ��. for all � �N and � � �

that is T� � T�

The proof of the next result follows immediately 

from Theorem 3.18 

Corollary 3.19 :

Suppose that ��� ��� �� �� is a general fuzzy normed 

space and ��� �� , �,�) is fuzzy absolute value 

space. Then GFB(V, �) is general complete if ��� 

��, �,�) is general complete. 
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GFB(V, U) خواص ا����ء

���ر ���ً غ�ٌب  ���د ر���ن خ�ر                
�رع ا�رٌ��ٌ�ت و�ط�ٌ��ت ا����وب ، ��م ا���وم ا��ط�ٌ�ٌ� ، ا������ ا����و�و�ٌ�

ا����خ�ص
�د��� �� �ذا ا���ث �و ا��خدام ����ٌم ا����ء ا��ٌ��� ا������ ا���م وخوا�� ا����ٌ� ���رٌف ا���ٌد            

ا������ ا���م ���ؤ�رات ���د�� ���دٌم ���وم ا��ٌ�س ا������ ا���م  ��ؤ�ر خط� ��ٌد ����ٌ� ���� ��د ذ�ك �ر��� ان 

س ا������ ���ل ��م ٌ���ك �و�ٌ�. �ذ�ك �ر��� ا��ؤ�ر اي �ؤ�ر �ن ���ء ا��ٌ�س ا����ٌ� ا���م ا�� ���ء ا��ٌ�

ا���ٌد ����ٌ�  ا���م ا���رف ��� ���ء ا��ٌ�س ا������ ا���م ٌ����ء ا����رارٌ� ا�����. واخٌرا�واع �خ���� �ن 

ٌ�ون ���ل   GFB(V,U)ا����رب ا������ ���ؤ�رات �م ��دٌ��� ��رض �ر��ن ان ���ء ا��ٌ�س ا������ ا���م 

���ل ��م.  Uم ��� ����ن ��

، ا��ؤ�رات ا�����رة ا�����ٌ� ا�����، ا��ؤ�رات ا���ٌدة  ���GFB(V,U)ء ا��ٌ�س ا������ ا���م ا�����ت ا������ٌ�:
����ٌ� ا�����، ���ء ا��ٌ�س ا������ ا���م.
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