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Abstract

Fuzzy metric space is considered. The concepts of weakly fuzzy completeness,
fuzzy minimality, fuzzy biorthogonality, fuzzy basicity and fuzzy space of
coefficients are introduced. Weakly completeness of fuzzy space of
coefficients with regard to fuzzy metric and weakly basicity of canonical
system in this space are proved. Weakly basicity criterion in fuzzy metric
space is presented in terms of coefficient operator.
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1.Introduction

The concept of the space of coefficients belongs to the theory of bases. As is known,
every basis in a Banach space has a Banach space of coefficients which is isomorphic
to an initial one (see, e.g., [1;2]). Every nondegenerate system (to be defined later) in
a Banach space generates the corresponding Banach space of coefficients with
canonical basis (see, e.g., [2;3]). Therefore, space of coefficients plays an important
role in the study of approximative properties of systems. It has very important
applications in various fields of science, such as solid body physics, molecular
physics, multiple production of particles, aviation, medicine, biology, data
compression, etc (see, e.g., [4;5] and references within). All these applications are
closely related to wavelet analysis, and there arose a great interest in them lately [see,
e.g., 5]. It is well known that many topological spaces are nonnormable. Therefore,
the study of various properties of the space of coefficients in topological spaces is of
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special scientific interest. Applications in various branches of mathematics and
natural sciences have lately induced a strong interest toward the study of different
research problems in terms of fuzzy structures. More details on this topic can be
found in [6-9] and references therein. A large number of research works is appearing
these days which deal with the concept of fuzzy set-numbers, and the fuzzification of
many classical theories has also been made. The concept of Schauder basis in
intuitionistic fuzzy normed space and some results related to this concept have
recently been studied in [10-12]. These works introduced the concepts of strongly and
strongly intuitionistic fuzzy (Schauder) basis in intuitionistic fuzzy Banach spaces
(IFBS in short). Some of their properties are revealed. The concepts of strongly and
weakly intuitionistic fuzzy approximation properties (sif-AP and wif-AP in short,
respectively) are also introduced in these works. It is proved that if the intuitionistic
fuzzy space has a sif-basis, then it has a sif-AP. All the results in these works are
obtained on condition that IFBS admits equivalent topology using the family of norms
generated by t-norm and t-conorm. In our work, we define the basic concepts of
classical basis theory in intuitionistic fuzzy metric spaces (IFMS in short). Concept of
weakly fuzzy space of coefficients is introduced. Weakly completeness of these
spaces with regard to fuzzy metric and weakly basicity of canonical system in them
are proved. Weakly basicity criterion in fuzzy metric space is presented in terms of
coefficient operator. In Section 2, we recall some notations and concepts. In Section
3, we state our main results. We first define the fuzzy space of coefficients and then
introduce the corresponding fuzzy metrics. We prove that for nondegenerate system
the corresponding fuzzy space of coefficients is weakly fuzzy complete. Moreover,
we show that the canonical system forms a weakly basis for this space. It should be
noted that similar results earlier were obtained in the paper [13] in IFBS.

2. Some preliminary notations and concepts

We will use the usual notations: N will denote the set of all positive integers, R will
be the set of all real numbers, C will be the set of complex numbers and K will
denote a field of scalars (K =R, or K=C), R, =(0,+»). ImT is a range of the

operator T ; KerT is a kernel of the operator T . We state some concepts and facts
from IFMS theory to be used later.

Definition 1. Let X be a linear space over a field K. Functions u;v: X?xR —[0]]
are called fuzzy metrics on X if the following conditions hold:

1. u(x;y;t)=0,vt<0,vx,y € X;

2. u(x;y;t)=1Lvt>0=x=y;

3. u(x;y;t)= u(y; x;t)vx,y e X, vVt eR;

4. u(x;z;t+s)>min{u(x; y;thu(y; z; sl vx, 2,y € X,vt,s €R;

5. u(x;yr):R—[0,1] is a non-decreasing function of t for W¥x,yeX and
lim 106 y;t) =1, v,y e X;
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6. v(x;y;t) =LVt <O0,VX,y € X;

7. v(xy,1)=0,Vt>0=>x = y;

8. v(x;y;t)=v(y;xt)Vx,y € X,VteR;

9. v(x;z;t+s)<max{v(x; y;t)v(y;z;s )}, VX, 2, y € X, vt,s eR;

10. v(x;y;):R—[0,1] is a non-increasing function of t for Vvx,ye X and
limv(xy;t)=0, ¥x,ye X;

too
11, u(x; yit)+v(x y;t)<1,vx y e X,VteR.

Then the triplet (X;u;v) is called an intuitionistic fuzzy metric space( IFMS in
short).

Definition 2. Let (X;u;v) be a fuzzy metric space and let {x,} , — X be some
sequence. Then it is said to be weakly intuitionistic fuzzy convergent to x e X

(denoted by xnlx,n—mo, or wW-lJimX, =x in short) if and only if for

n—o

Ve, t>0,3n, = ny(e;t):u(x ; xt)>1-g, v(x,;xt)<eVn>n,.

Definition 3. Let (X;u;v) be a fuzzy metric space and let {x,} , — X be some

sequence. Then it is said to be weakly Cauchy sequence if [im u(x ;x;t)=1,

nt*m?
n,m—so0

lim v(xn,xm,t) 0, VteR. If every weakly Cauchy sequence converges (weakly )

in X, then (X ; /,t;v) is said to be weakly complete fuzzy metric space.

More details on these concepts can be found in [9-12; 14-19].

Let (X;u;v) be an IFMS, and let M — X be some set. By L[M] we denote the
linear span of M in X . The weakly intuitionistic fuzzy convergent closure of L[M ]
will be denoted by m If X is complete with respect to the weakly intuitionistic
fuzzy convergence, then we will call it intuitionistic fuzzy weakly complete metric
space (IFM_S or X, inshort). Let X be an IFM_S. We denote by X the linear
space of linear and weakly continuous in IFM S functionals over the same field K .
Now we define the corresponding concepts of basis theory for IFMS. Let {x,} , < X
be some system.

Definition 4. System {x_}  is called w-complete in X, if L, =X, .

Xn neN

Definition 5. System {x’} < X_, is called w-biorthogonal to the system {x_} ., if

X (x,)=0,.,vnkeN, where &, is the Kronecker symbol.

neN "’

Definition 6. System {x,} < X, is called w-linearly independent in X, if
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0

A.X, =0 in X, implies 4, =0,vneN.

n=" n°n

Definition 7. System {x,} < X, is called w-basis for X, if vxeX, 3
P foy S KD A%, = x i X,

Let (X;u;v), (X;f;v) be IFMS and T:X — X be a linear operator. T is
called w-continuous, if from xnlx,n — oo, in X it follows that Tx, _W>Tx,n — 00, In

X . Operator T:X — X is called w-isomorphism between X and X, if it is w-
continuous, KerT =0 and ImT = X. We will also need the following concept.

Definition 8. System {x | . < X s called nondegenerate, if x,#0,¥neN. In
obtaining of the main results we will use the following conditions on IFMS. «)
linear operations of addition and multiplication by scalar in IFM S is weakly

. . . . w w )
continuous in X, i.e. from A, > A,n—>o0, in C and from X, »>X,y, »>Y,n—>o, in

X, 1t follows that Anxnlﬂx,xn+yn_w>x+y,n—>oo, in X,. B) let z,, bea
topology for X, generated by a pair of (u,v). We will assume that boundedness of a
set in the spaces X, and IFMS (X; /,t;v) are equivalent with respect to the

topology 7, , i.e. these concepts are same in spaces (X ;r#;v) and (X ; /,t;v).

3. Main results
Let (X;u;v) be some IFM S, with conditions «), B) and {x}

nondegenerate system. Assume that
KY = {{Am fon ©C Y A X, convergesin XW}.
n=1

It is not difficult to see that K is linear spaces with regard to component-specific

.y © X be some

summation and component-specific multiplication by a scalar. Take VA, eKY,

A ={A} o 1 =1{u,} , and assume

neN’

Hew (T:7:t)= inf u(i‘ﬂnxn;iunxn;t],
X m n=1 n=1

Vo (7 ﬁ;t): sup v(i&nxn ; iunxn;t].
X m n=1

n=1

Let’s show that o and Vo satisfy the conditions 1)-11). At first let’s consider

u, . 1) Itis clear that u ,, (Z; ﬁ;t)z 0,vt<0.2) Let u, (I;E;t)zl,Vt >0. Hence,
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Hon 2  AXei D unxn,t) 1, VmeN,Vt >0. Suppose that the system {x |

nJneN IS

nondegenerate. It follows from the above-stated relations that for m=1 we have
p(Ax; p%;t)=1,vt > 0. Hence, Ax, = X = A, = g, . Continuing this process, we
get at the end of this process thatA, = i ,VneN, ie. 2 =pm. 3) It is clear that

uKVXV(ﬂT;/Z;t) w7 25t)VteR . 4) Let Z,71,7 KY and s,t R . We have
(ﬂ, I t+s): (Z&nxn,zunxn,us]
e
=min {mf H(Z%Xn,zvn o ] inf y(Zvnxn,zunxn,s]}
s)

=min{quxv(I;\7;t)uK ;s }

(v;
5) Let’s show that u W( ) R —[0,1] is a non-decreasing function of t for

=

VA, eK? and lim 4 (A;E;t)=1, VA, meK¥. As u(x;y;) is a non-decreasing

towo

function on R, it is not dlfficult to see that o (I ; ﬁ;-) has the same property. Let us

nXn s r(nZ) = znm:yunxn

and w-limS¥ =s®eX,,k=12. It is clear that 3t,>0: u(S®;5?,)>1-¢.

m—oo

show that lim yKW(ﬂT;ﬁ;t)zl. Take Ve >0. Let SU=>" 2
t—owo X

Then it follows from the definition of w-lim that 3m, =m,(e;t,)eN:
(s sk, )>1 g, Ym>m,, k=1,2. Property 4) implies
u(s%;59:3t; )= min ju(s®; SV, Ju(sW; @52t );
(s9;5@:2t) )= min{u(s®; 5@, );u(s?;52st, )}
Thus
u(sY;52:3t; )= min (s ®; S¥it, bul(S®; @ity ful(s®; 5P, )}
As a result we obtain

u(s®; 53t )>1-¢,ym=m,,. (1)
As u(x;y;-) is a non-decreasing function of t, it follows from (1) that
u(s¥;52:3t )21 &, vm > m,, vt > 3t,. )
We have

m=m,

uKW(I;ﬁ;t):min{u(Sﬁ),Sk ,)k 1,m, -1 m, —1; inf H(an),sfﬂz);t)}. (3)
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As fim #(S®;5;t)=1 for vk eN, we have 3t (vt >t (¢):u(S; 5P;t)>1- ¢

too

,k=1,m 1. Let t° = max t,(¢). Then it is clear that

1<k<mg-1
u(s;s@it)>1-5, vt 21", 4)
It follows from (2) that
inf u(SY;52it)>1-¢,vt>2t,

m>mO mrome
Let t. = max {3t0 ;tf}. Hence we obtain from (3) and (4) that
w ()2 1-e vzt

Thus lim yKW(}T;E;t)zl, VA, meKY. 6) As v(x;yst)=1vt<0,vx,ye X, it is
t—wo X

clear  that vKW(I;E;t)zl, Vt<0, VA, meKY. 7)  Assume that

VK‘Q’(I; E;t)= 0,vt>0. Then v(z;"zllnxn;z:ﬂynxn;t): 0, vt>0,vmeN. For m=1

we have v(A4,x;ux;t)=0Vt>0= Ax =X =4 =, if the system {x | . is
nondegenerate. Continuing this way, we get 4. = u ,YneN= 1 =z . 8) Fulfillment
of the condition vKW(ﬂT;E;t)=v W(E;I;t) is obvious. 9) Let A,m,veK! (

I = {j“n }neN’ /j = {:un }neN v

W(& /Jt+S) supv mi Zm:/,tnxn,s+t]
<supmax{v(2&nxn,ivnxn, ] (Zvnxn;iynxn;t]}z
=1 n=1

- max{supv(Zﬂ,nxn,Zvn . ]supv(Zvnxn,zunxn,t]}
- max{vaxv (2;7; s)vw(v—; E;t)}.

10) It follows from property 10) that vKW(I; E;-) IS a non-increasing function on

.}, )and s,teR. We have

R. Let us show that |imv, (A;E;t)zo, Take Ve>0. Let SY Z

n n 1
towo

z x\g

s = Z HoX.and  w- lim S

m—oo

v(sW;s@it )<e. Then it follows from the definition of w-lim that
Im, =m (g t,)eN: v(Sr(n");S(");to)Sg, vm>m,, k =1,2. Property 9) implies
v[s®;5@):3t, )< max(s¥; sWit, b(s®; @2t )

v(s®; 5@t )< maxMS w; s<2>;t0)u(s @), 5@t )}

=s®Wex,k=12. It is clear that 3t,>0:
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Thus
v[s®;5@):3t, )< max iy (sW; sWit, bv(s®; @ty hv(s®; 5P, )}
As a result we obtain

v[s®;s@i3t )< g, vm > my. 5)
As v(x; y;-) is a non-increasing function of t, it follows from (5) that
v[s®;s@it)< g, vm>my, vt > 3t,. (6)
We have

VK;v(I; mt)= max{v(s(kl) S/2 )k 1,m,—1; :EJ”O v( r(nz);t)} 7)

As limv(s®;SPit)=0 for wkeN, we have 3t (s)vt>t,(¢)v(S®;5Pit)<e,

too

k=1,m,-1.Lett’= max t.(e). Then it is clear that

1sksm0—1
v(s®;s@it)< g, vzt (8)
It follows from (6) that
sup v(SY; 5@t )< &, vt > 3t,.

m>m0

Let t. = max {3t0 ;tf}. Hence we obtain from (7) and (8) that
14 W(Z;E;t)s g, Vvt>t,.

towo

(A u; t)+v (A u; t) |nf u{Z&n n,z,un e ]+Supv(2&n n,Z/Janit]
1
ssup{ (Z&nxn,Zynxn,t]+v(21nxn,Zynxn,tﬂ<1 VA, meKY VieR.

=1 =1 n=1 =1
Thus, we have proved the validity of the following

Thus |imv W(}T;E;t)=0, VA, €KY, 11) We have

Theorem 1. Let (X;u;v) be a weakly fuzzy metric space and let {x,}  — X be a

nondegenerate system. Then the space of coefficients (K“X”; uKW;vKWj is also weakly

fuzzy metric space.

3.2. Completeness of the space of coefficients. Subsequently, we assume that
(X;/,t;v) is weakly complete IFMS. Let us show that (K“X”;uKW;vKWj is also a weakly

fuzzy complete metric space. First we prove the following

Lemma 1. Let x,=0,x,€X, and let {1} ,cR be some sequence. If w-
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lim(4,%,)=0, ie Vet>0, 3n =nyet): u(Ax;0i1)>1-g, v(Ax,:0it)<e,

vnxn,;then 4, >0,n—> o0,
Indeed, assume that the relation [im A, =0 is not true. Suppose that {4,} ,, has a

n—o

bounded subsequence {Ank }k y Then 34,eC o, = Ao k—>o. We have

w - -
A Xo —> Ao X, K —> 00, and hence 4,=0, since w-convergent sequence has unique

limit. Assume that the sequence {1 } , has an unbounded subsequence {Ank }k y

y, —> 0,k — 0. Consequently, A, — 0,k —oo.Wehave 4, -4, x=x#0,vkeN

. On the other hand I|im (A;lin x):|im 2.5 lim (ﬂ,n x):O. So, we came upon a
k—0 k k ks K koo k

contradiction which proves the Lemma. Take w -fundamental sequence {An }neN c K¢,
A, =} . Then

n

lim 4, (1;2t)=1and fim vKW(In;Im;t)zo, VteR,ie.
lim inf u(iﬂfk”)xk ; Zr“i(km)xk ;t] =1,
nm—eo T k=1 k=1

; ; (9)
lim supv(ZA(k”)xk > X, ;t] =0,
nm=e r k=1 k=1
Vvt eR. In the further we will assume that the functions x and v are invariant
with respect to the shift, ie. the following condition holds: 12)
u(x;yit)= u(x—zy—zt)v(x y;t)=v(x—z,y-zt),vx,y,ze X,vteR. Take into
account the conditions 3) and 8), hence we directly obtain that
u(x;0;t)= u(=x0;1),v(x0;t) = v(-x;0;t), ¥x € X,Vt eR.
It is absolutely clear that the functions “Kvg and VKV; also possess these conditions.

Thus

(X y;t) = u(=x-y;t)v(x y;t)=v(-x—y;t) vx,y e X,Vt R, (10)

We have u(ﬂ,ﬁ”)xl;ﬂém)xl;t)al,v(ﬂé”)xl;Aﬁm)xl;t)—> 0,n,m—>o, VteR. It directly
follows from the relation (9). Consider

(10,2 A5, 1) > min b (A, A, + AP, — 20, 1)

H\A, "Xy Ay " R0l ) 2 M\ Xy 5 Xy + A Xy = Ay X )

A8, + A% = A0 A%t ) = min QA + 250%, 3 AT, + 2%, t)

= A7x=Amx )

Take into consideration the relations (9) and (10), from here we have
w(A%,; AMx,t)  >1nm-o>w, VteR. Similarly we obtain that
v(A0x,; A%, 1) —>0,n,m >, VteR. Continuing this reasoning, we get
(A%, A, ) > 1, v(ﬂ,(k”)xk;ﬂ,(km)xko;t) —0,n,m—>w, VteR, for each fixed
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keN, ie w- lim (A" -A")x =0,vk eN. By Lemma 1, from here it follows that

n,m—so0

the sequence A"}  is fundamental for vk eN, and let A" — 4 ,n —o0. Assume
that 2 =(4,),, and let us show that [im yKW(In;I;t)ﬂ and [im vKW(In;I;t)zo,

n—oo

keN

Vt eR. Let us establish it with respect to How - Take Ve;t>0. It is clear that 3n,,

vn=n,,VpeN:

luK\y (ﬂjn;j“mp ’t)> 1-e.

Consequently

inf u(Zﬂfk”)xk ; ZA(k””)xk ;t] >1-¢,Vn>ny,VpeN (112)
r k=1 k=1

For the further reasoning we will need the following condition:

13) from A —>A,n—>w, it follows that w-Jim(4x)=4x, ie.

n—oo

lim (A, x;2%;1)=1, limy (4, xAx;t)=0, VteR, Vxe X.

n—oo

From here it directly follows that, if AX) — A*) n— o0, vk =1,r, then

lim H(Zi(n”xk ; y;t] = u(Zﬂf”Xk ; y;t],
k=1

n—owo \ k=1

limv {ZA(nk)xk ; y;t] = v(Zﬂf")xk ; y;t], VXX yjc X, VteR.
k=1 k=1

n—o

Indeed, without loss of generality we will consider the case r =2. It is sufficient
to lead the proof with respect to v. Since, this scheme is applied to u =1—pu. Let

A, = A, u, = pu,n — . By definition
v(x;y;t) <max{v(x; z;t)v(y; b)) <v(x; z;t)+
v(y;z;t) vx,y,ze X, VteR.
Hence
v(x;yit)-v(xz;t)<v(y; z;t).
Similarly we obtain
v(x;z;t)-v(x y;t) <v(y; z;t).
Thus
v(x; yit)-vix zt) <v(y;z;t) (12)
Taking here y=4a,z=Ja, we obtain |imv(x;4,a;t)=v(x; Aa;t), VteR, and

n—oo

for ¥x,a e X . On the other hand we have
V(A X+ 1, i A+ iy ) S V(A X+ g, Y a1, Y + A )+ v (g, y + A% AX+ py;t),
Take into account the property 12) we have
V(A X+ 1, Y A+ pay;t) <v(A X A%t +v(w, i uy;t).
Consequently, W -[im (Anx+uny):zx+yy, VX, y e X. From here it directly
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follows that, if A¥ — A*) n—o,vk=1r, then w-lim @L_l A ) > A%,
v{x J; < X . If in (12) we assume y=>" A
||mv( X > AWxt ) ( x> AMxt ) VteR, and V{x;X;...;x. }c X . The similar

results are also true with respect to x . Then, passing to the limit in the inequality (11)
as p — oo we get

% and z=>" A%x,, then we have

mfu(Zﬁ xk,ZA, xk,]>1 g,vyn>n,. (13)
In the ksalme way we obtain that 3m, e N:

supv(Z& xk,ZA X, ; ]<g vn>m,. (14)
V;/e hakvé

r+p r+p r+p
S Saone = o S -2 b 2
i r+p r-1 t r-1 t
zmm{u(zw“—zk)xk;— (-4 g i - (z@-zk)xk;o;gj}
k=r
=min {u(g‘:(ﬂfp) — 2 )Xk ;0;%);#(%(&@ A )xk ;0;%)}

k=1
Take into account the inequality (13) we obtain

r+p r+p
(Z& xk,ZA, xk,]>1 £,¥n>n,,Vvr,peN. (15)

r

As 7, K" it is clear that Im{™:

k=m

m+p
(ZA %, :0; t]>1 e, vm>m" vpeN. (16)
We have
m+p m+p m+p m+p
1 Y Ax:0;t | > min (Zﬁ, X, ZA X, ; ] (Zi(k”)xk;o;t] :
k=m k=m
Take into account the relations (15) and (16) from here we obtain

m+p

i Y %0t |21-g,vm=m{"”, vp eN.
k=m

m+p

In the same way we establish that 3m, eN:v|) _ 4%0; t)<g vm=m,,
Vp eN. It follows that the series Z:zlﬂ,kxk is weakly fuzzy convergent in X, i.e. if

X is weakly complete, then 3w- |im Z:zlﬂ,kxk. Consequently, 1 €KY, and the
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relations (13),(14) implie that lim . ,,(1,:2:t)=1, limv., (2,;Z:1)=0, VteR.Asa

result we obtain that the space (KW, I W, W] is weakly fuzzy complete. Thus, we

have proved the following

Theorem 2. Let (X;u;v) be a fuzzy weakly complete metric space with conditions
a),B), 12) and 13). If {xn}neN c X is a nondegenerate system, then the space of

coefficients (KW, I W, W] is a weakly fuzzy complete metric space.
Consider operator T :KY — X defined by
T/I zj‘n n’ neN € K‘:TV

Let w-lim 4, =4 in KY, where 4 = {A(k”)}keN e K} . We have

0

WA= S0 -2 k0

k=1

inf u(Z(ﬂfk”) — A ;O;t] = fhy, (L: 2:t)

k=1

It follows directly that w-[imT A, =TA, ie. the operator T is weakly fuzzy

continuous. Let 1 e KerT ,ie. TA=0= " A,x, =0, where 2 ={4 } , eK}.Itis
clear that if the system {x_} . is w-linearly independent, then 4, =0, ¥neN, and,
as a result, KerT = {0}. In this case 3T *:X o ImT — K. Denote by {&,} ,, c K" a
canonical system in K¥, where € =1{5,, },., € K¥. Obviously, Tg, = x,, VneN. Let
us prove that {g,} , forms an w-basis for K. Take VA ={4 | . eKY and show

that the series Z:;lﬂ,nén is weakly fuzzy convergent in KY. In fact, the existence of w

-lim Y., A.X, in X, implies that Ve;t >0, 3m, eN:

m+p
u(Zﬂmxn,O t] >1-g,vm>m,,vpeN.
We have

m+p r
(Zlnen,o t] inf (ZAHXH,O t]>1—g,Vm2m0,VpeN.
It follows that the series Z:;lﬂ,nén is weakly fuzzy convergent in KY'. Moreover

uKVXV(I—ZAnén;O;t] = “Kv;({ 30 A 0) =

n=1
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=inf ,u( > Anxn;O;tjzl—g,Vm >m,.

n=m+1

m

Consequently, w-fim Y, 48 =1, ie. Igz:ﬂﬂ,nén. Consider the functionals

e(1)=2,, ¥neN. Let us show that they are w-continuous. Let W-fim A, = ,

where 4, E{A(k”)}keNe K¢. As established in the proof of Theorem 2, we have
AV 52, as no>w, ie e (l)>e(l) now, for VkeN. Thus, e is w-
continuous in K for vk eN. On the other hand, it is easy to see that € (g )=5,,,

vnkeN, ie f}  is w-biorthogonal to {g,} . As a result we obtain that the
system {g,} _, forms an w-basis for K. So we get the validity of the following

Theorem 3. Let (X;/,t;v) be a fuzzy weakly complete metric space with conditions
@),B), 12) and 13). Let {x .} , <X be a nondegenerate system. Then the

corresponding space of coefficients (K“X”; uKW;vKWj is weakly fuzzy complete with

canonical w -basis {g, | -

Suppose that the system {xn }neN isw -linearly independent and ImT is closed.
Then it is easily seen that {x,} , forms an w-basis for ImT and, in case of its w-
completeness in X, it forms an w-basis for X, . In this case, K; and X, are w-

isomorphic, and T is an w-isomorphism between them. The opposite of it is also
true, i.e. if the above-defined operator T is an w-isomorphism between K} and X,

then the system {x } . forms an w-basis for X,. We will call T a coefficient
operator. Thus, the following theorem holds.

Theorem 4. Let (X;u;v) be a fuzzy weakly complete metric space with conditions
@),B), 12) and 13). Let {x,} ,, = X be a nondegenerate system, (K“X”; uKW;vKWj be a

corresponding weakly fuzzy complete normed space and T :K} —> X, be a
correspondence coefficient operator. System {x,} , forms an w-basis for X, if and
only if the operator T is an isomorphism between K} and X, .
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