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Abstract:

In this paper the definition of fuzzy normed space is recalled and its basic properties. Then the
definition of fuzzy compact operator from fuzzy normed space into another fuzzy normed space is
introduced after that the proof of an operator is fuzzy compact if and only if the image of any fuzzy bounded
sequence contains a convergent subsequence is given. At this point the basic properties of the vector space
FC(V,U)of all fuzzy compact linear operators are investigated such as when U is complete and the sequence
(T,) of fuzzy compact operators converges to an operator T then T must be fuzzy compact. Furthermore we
see that when T is a fuzzy compact operator and S is a fuzzy bounded operator then the composition TS and
ST are fuzzy compact operators. Finally, if T belongs to FC(V,U) and dimension of V is finite then T is
fuzzy compact is proved.

Key words: Complete fuzzy normed space, Fuzzy normed space, Fuzzy bounded operator, Fuzzy compact
operator, Relatively compact set.

Introduction:
Some results of fuzzy complete fuzzy Results and Dissections:
normed spaces were studied by Saadati and  Properties of Fuzzy Normed Spaces
Vaezpour in 2005 (1). Properties of fuzzy bounded In this section we will recall basic
linear operators on a fuzzy normed space were  properties of fuzzy normed space
investigated by Bag and Samanta in 2005 (2).The Definition 1:(1)
fuzzy normed linear space and its fuzzy topological Suppose that U is any set, a fuzzy set 4 in U
structure were studied by Sadeqi and Kia in 2009 s equipped with a membership function, pz (u):

(3). Properties of fuzzy continuous operators on a  {j_, [0,1]. Then, A is represented by ={(u,uz (w)):
fuzzy normed linear spaces were studied by . o< wr (W) < 1},

Nadaban in 2015 (4). The definition of the fuzzy Definition 2:(1)
norm of a fuzzy bounded linear operator was Let ® :[0,1] x [0,1] = [0, 1] be a binary

introduced by Kider and Kadhum in 2017 (5). operation then ® is called a continuous t -norm (or

Fuzzy tfunt;ti?nal analysis :js delveloped bby th?c triangular norm) if forall «,B,y,8 € [0, 1]it has
concepts of fuzzy norm and a large number of . Sl i oo e

researches by different authors have been published _
for reference please see (6, 7, 8, 9, 10). g;gg[j =—aB®cx,
The structure of this paper is as follows: 3)(@® B)®’Y — A ®BRY)

In section two we recall the definition of
fuzzy normed space (11) also some basic definitions @ifa < _Band y < dthen a®y < B®3
Remark 3:(5)

and properties of this space, that we will need later .
in this paper and the definition of three types of (;)llfha > f then jchere |Sy§uch that O‘Q?]Y = B that
fuzzy convergence sequence of operators. The main g ) 5 e>re h 1S 5 0 1SUC a
results can be found in third section. The aim of this ®5 = owhere «pB.y,80 €[01]

Definition 4 :(5)

is to introduce the noti ff t . L
Paper 1S 1o Infroduce the noton ol Tuzzy compac The triple(V, Ly, ® )is said to be a fuzzy normed

operator from a fuzzy normed space to another V| he field .
fuzzy normed space and some basic properties of space IT V' Is a vector space over the Te F, ®is a
t-norm and Ly :V X [0, ) —[0,1] is a fuzzy set

this type of operators are investigated and proved. has the followi s f ! b §
Department of Mathematics and Computer Applications, as the following properties for all a, be V an
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3-Ly(ca,a) = Ly (a,%) forallc # O €T

4-Ly(a,)@Ly(b,B) < Ly(@a+ b,a +B)
5-Ly(a,.):[0,00) — [0,1]is continuous
6-lim,_ Ly(a,a) =1

Remark 5 : (6)

Assume that (V, Ly, ® )is a fuzzy normed
spaceandleta e V,t>0,0<qg < 1. If
Ly(a,t) > (1 —q) then there is s with 0 <s<
t such that Ly (a,s) > (1 — q).

Definition 6:(5)

Suppose that (V,Ly, ®)is a fuzzy normed
space. Put
FB(a,p, t) = {beV: Ly (a—b, t) > (1-p)}

FB[a,p, t] = {beV: Ly (a—b, t) > (1-p)}

Then FB(a, p,t) and FBJa, p, t] are called open and
closed fuzzy ball with the center ain V and radius
p, with p > 0.

Definition 7:(6)

Assume that (V,Ly,®)is a fuzzy normed
space. A €V is called fuzzy bounded if we can find
t>0and 0<gq <1such that Ly(a,t) > (1 —q)
for eacha € A.

Definition 8 :(5)

A sequence(a,) in a fuzzy normed
space(V, Ly,*) is called converges toa € Vif for
eachg>0andt>0we can find NeN with
Lyla, —a,t] > (1 —q) for all n>N. This is
equivalent to lim,,_,,, Ly[a, — a,t] = 1. Or in other
word lim,_,,a, =a or simply represented by
a, — a, the vector a is known as the limit of (a,).
Definition 9 :(5)

A sequence(ap)in a fuzzy normed space
(V, Ly, ®)is said to be a Cauchy sequence if for all
0<qg<1,t>0there is a number Ne N with
Lylay — ap, t] > (1 —q) forall m, n> N.
Definition 10:(5)

Suppose that (V, Ly, ®)is a fuzzy normed space and
let A be a subset of V. Then A is said to be open if
for each a in A there is FB(a, p, t) such that FB(a,
p, t) € A. Also a subset B is said to be closed if B¢
is an open setin V.

Definition 11:(5)

Suppose that (V,Ly, ®)is a fuzzy normed
space and let A be a subset of V. Then, the closure
ofA is written byAor CL(A)and which is A=
N{B<SV:B is closed and AcB}

Definition 12:(5)

Suppose that (V,Ly, ®) is a fuzzy normed
space and A € V. Then A is called dense in VV when
A=V.

Lemma 13:(5)

Assume that (V,Ly, ®) is a fuzzy normed
space and A is a subset of V. Then, y € A if and
only if there is a sequence(y,) in A with (y,)
converges to y.
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Lemma 14:

If A and B are subsets of a fuzzy normed
space (V,Ly,®) then A+ B=A +B.
Proof:

Let a+b € A + B then by Lemma 2.13 there
is a sequence (a,) in A such that lim,_, Ly(a, —
a,t)=1 and there is a sequence (b,) in B such that
limy,_, Ly(b, — b,s)=1 for all t, s>0. Now
lim,_, Ly[(a, + by) — (@a+ D),
limy e Ly[(ay — a) — (by — b), t+s]

> r{l_)rgl0 Ly(a, —a,)® r111_r>£1o Ly(b, —b,s)

=1® 1=1.
That is lim,_ Ly[(a, +b,) — (a+b), t+s]=1.
Therefore (a, + by,) is a sequence
in A+B converge to (at+b). Hence atb € A+ B.
ThusA+B S A+B.
Similarly, we can prove that A+ B € A + B. Hence
A+B=A+B.
Theorem 15:(5)

Suppose that(V, Ly, ®) is a fuzzy normed
space and A is a subset of V. Then A is dense in Vif
and only if for everyx € Vthere isa € A such
thatLy[x —a,t] > (1 — &)for
some0<e<landt > 0.

Definition 16:(1)

A fuzzy normed space (V, Ly, ®) is said to
be complete if every Cauchy sequence in V
converges to a pointin V.

Definition 17:(2)

Suppose that (V, Ly, ®) and(W, Ly, ®) are
two fuzzy normed spaces .The operator S:V - W is
said to be fuzzy continuous at vy € Vif for all
t> 0 and for all 0 < a < 1there is s and there is f3
with, Ly[v —vg,s] > (1 — B) we have Ly [S(V) —
S(vp),t] > (1 — o) forall v eV.

Theorem 18:(5)

Suppose that (V,Ly, ®)and(U, Ly, ©)are
two fuzzy normedspaces. The operator T:V - U is
fuzzy continuous at a €V if and only if a, »ain V
implies T(a,) =T(a) in U.

Definition 19:(5)

Suppose that (V, Ly, ®) and(W, Ly, ©) are
two fuzzy normed spaces. An operator
T: D(T) »W is said to be fuzzy bounded if there
existsr, 0 < r < 1 such that
Lw(Tx,t) > (1 - r)®Ly(x,t), for each x €
D(T) € X and t> 0 where ® is a continuous t-
norm and D(T) is the domain of T.

Theorem 20:(5)

Suppose that (V, Ly, ®) and(W, Ly, ®) are
two fuzzy normed spaces. The operator S:D(S)
—-W is fuzzy bounded if and only if S(A) is fuzzy
bounded for every fuzzy bounded subset A of D(S).

t+s]=
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Put FB(V,W) ={S:V-W, S is a fuzzy bounded
operator} when (V, Ly, ®) and (W, Ly, ®) are two
fuzzy normed spaces (5).

Theorem 21:(5)

Suppose that (V, Ly, ®) and(W, Ly, ©)are
two fuzzy normed spaces. Define L(T, t) =
inf,epLy(Tx,t) for all T € FB(V,W)andt > 0
then (FB(V, W), L,*) is fuzzy normed space.
Theorem 22 :(5)

Suppose that (V, Ly, ®) and(W, Ly, ®) are
two fuzzy normed spaces with S:D(S) —»W is a
linear operator where D(S) €V. Then, S is fuzzy
bounded if and only if S is fuzzy continuous.
Corollary 23 :(5)

Suppose that (V, Ly, ®) and(W, Ly, ®) are
two fuzzy normed spaces. Assume thatT: D(T) -W
is a linear operator where D(T) €V. Then, T is a
fuzzy continuous if T is a fuzzy continuous
atx € D(T).

Definition 24:(6)

Suppose that (V, Ly, ®) is a fuzzy normed
space and W < V then, it is said to be totally fuzzy
bounded if for any o € (0, 1), t > 0 we can find
W,={a;,a,, ...,an}in W with any v € V there is
some a; € {ag,ay, ..., aWithLy (v — a;, t) >
(1 — o). Then, W is callede —fuzzy net.

Definition 25:(11)

Suppose that (V, Ly, ®) is a fuzzy normed
space and W is a subset of V. Assume that¥ = { A
C V: Ais open sets in V } where W € UpeyA.
Then, W is said to be an open cover or open
covering of W. If W = {A},A,,..., Ay} with W=
UK, A; then, W is known as a finite sub covering
of W.

Definition 26:(11)

A fuzzy normed space (V,Ly, ® ) is called
compact if V =UpepA where W is an open
covering then, we can find {A, A, ..., Ay} c¥W
with V= UK, A;.

Theorem 27:(11)

The fuzzy normed space(V,Ly,®) is
compact if and only if every (v,) in V contains
(Vn,) With v, —Vv.

Lemma 28:

If A and B are two compact subsets of a
fuzzy normed space(V,Ly,®) then, A+B s
compact.

Proof:

Let { G;: i€l} be an open covering for A+B
then there are I; €l and I, €l such that{ G;: i€ I; }
is an open covering for A and { Gi: ke I, } is an
open covering for B. But A and B are compact so,
there is a finite sub covering ¥; of { G;: i€ I; } for
A and a finite sub covering W, of { Gy: ke I,} for
B. Hence ¥, U W,is a finite sub covering of { G;:
i€l } for A+B. Hence, A+B is compact.
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Proposition 29:(6)

Let (V, Ly, ®) be a fuzzy normed space if V
is totally fuzzy bounded then, V is fuzzy bounded.
Proposition 30:(6)

If the fuzzy normed space (V,Ly,®) is
compact then, it is totally fuzzy bounded.

Definition 31 :(5)

A linear functional f from a fuzzy normed
space(V,Ly,®) into the fuzzy normed space
(F, Lg,*) is said to be fuzzy bounded if there exists
rr 0<r<1 such that Lg[f(x),t]=>(1-
r)®Ly[x, t] for all x € D(f) and t > 0. Furthermore,
the fuzzy norm of f is
L(f,t) = infLg(f(x), t)
L(f, )QLy(x, t).
Definition 32 :(5)

Suppose that(V, Ly, ®) is a fuzzy normed
space. Then, the vector space FB(V,F) ={f:V— F, f
is fuzzy bounded linear function } with a fuzzy
norm defined by L(f,t) = inf L (f(x),t) form a
fuzzy normed space which is called the fuzzy dual
space of V.

Definition 33:(5)

A sequence(vy,) in a fuzzy normed space
(V, Ly, ®) is said to fuzzy weakly convergent if we
can find v € V with every h € FB(V,R)
r1i_§1®.1()h(vn) =h(v). This is writtenv, >V vthe

element v is said to be the weak limit to (v,) and
(vy) is said to be fuzzy converges weakly to v.
Definition 34:(6)

Suppose that (V,Ly,®)and (U, Ly, ©) are
two fuzzy normed spaces. A  sequence
(T,)operators T,, € FB(V, U) is said to be
1.Fuzzy uniformly operator convergent if there is
T:V > UwithL[T, - T,t] > 1for any ¢>0 and
n=N.
2.Fuzzy strong operator convergent
if(T,v)converges in U for every ve V that is
that is there is T: V - U withLy[T,v-Tv,t| - 1 for
everyt > 0andn > N.
3.Fuzzy weakly operator convergent if for every v
€ V there is T: V — U withLg [f(T,v) — f(Tv), t] for
every t > 0, f € FB(U, R) and n>N.

Definition 35:(6)

Let (V,Ly,®) be a fuzzy normed space. A
sequence(h,)offunctional h,, € FB(V, R) is called
1) Fuzzy strong converges in the fuzzy norm
onFB(V,R) that is there is h €FB(V, R)
withL[h, —h,t] - 1 forallt > 0 this writtenh, —
h
2) Fuzzy weak converges in the fuzzy norm on R
that is there is h € FB(V,R) with
h,(v) - f(v) for every v € V
limy, 0 hy (V) = h(v).

and Lp(f(x),t) =

written by
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Fuzzy Compact linear operators
Definition 36:

Let (V,Ly,®) be a fuzzy normed space
andA c V. Then, A is called relatively compact ifA
is compact
Definition 37:

Let (V,Ly,®) and (U, Ly, ®)be two fuzzy
normed spaces. An operatorT: V — U is called fuzzy
compact linear operator ifT is linear and if for
every fuzzy bounded subsetE c V the imageT(E) is
relatively compact.

Lemma 38:

If (V,Ly,®) and (U, Ly, ®) are two fuzzy
normed spaces then, every fuzzy compact linear
operatorT:V — U is fuzzy bounded and hence,
fuzzy continuous
Proof:

The set E = FB(0, 1, t) witht > 0 is fuzzy
bounded since it is fuzzy open ball. By assumption
T is fuzzy compact soT(E) is compact which
implies that it is totally fuzzy bounded by
Propositions 30 so, it is fuzzy bounded by
Propositions 29. Now Ly[T(v),t] > (1 —r) for
everyve Eso L[T,t] =infLy[T(v),t] > (1 —r)
henceTis fuzzy bounded by Theorem 20. Hence, by
Theorem 22 T is fuzzy continuous.

Theorem 39:

Suppose that (V,Ly,® ) and (U, Ly, ©) are
two fuzzy normed spaces and let S:V —-U be a
linear operator. Then, S is fuzzy compact if and
only if for every fuzzy bounded sequence(v,) in V
then (S(vn)) has convergent subsequence in U.
Proof:

Let S be a fuzzy compact operator and let
(vy) be fuzzy bounded sequence in V so (S(vy)) is
relatively compact by Definition 37 that is the
closure of (S(vy)) is compact in U by definition 36
hence, by Theorem 27,(S(v,)) contains a
convergent subsequence.

Conversely, suppose that every fuzzy
bounded sequence(vy) in 'V contains a

subsequence(vy, ) such that(S(vnk)) converges in

U. LetE be any fuzzy bounded subset of V and
let(u,) be any sequence in S(E). Thenu, = S(v,)
for somev,, € E and(vy,) is fuzzy bounded since E is
fuzzy bounded. Now by assumption(S(vy,))

contains a convergent subsequence. HenceS(E) is
compact. But(u,) in S(E) was arbitrary, therefore S
is fuzzy compact operator.
Lemma 40:

If (V,Ly,®) is a fuzzy normed spaces and
A is a compact subset of V then, aA is compact for
every a #0 € R.
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Proof:

Let (aa,) be a sequence in aA then (a,) is
a sequence in A but A is compact so by Theorem 27
(ap) has a subsequence (ay, ) such that a,,, —a€ A.
Hence aa, —aa €aA that is (aa,) has a
convergent subsequence (aa, ). Thus aA is
compact.

Lemma 41:

If (V,Ly,®) is a fuzzy normed space and
A, B are relatively compact subset of V then A + B
and aA are relatively compact.

Proof:

Suppose that A, B are two relatively
compact subsets of V then, A and B are compact by
Definition 36. Now by using lemma 28 we have A
+ B is compact and A + B = A + B by Lemma 14 so
A+ B is compact. Hence A + B is relatively
compact. Similarly we can prove that aA is
relatively compact by using Lemma 38.

Theorem 42:

Suppose that (V,Ly, ®) and (U, Ly, ©) are
two fuzzy normed spaces then
FC(V, U) = { S: S:V-U is a fuzzy compact linear
operator } is a vector space over the field F (where
F=R or F=C).

Proof:

Let T;, T, € FC(V,U) anda #0 € R.
Suppose that E is a fuzzy bounded subset of V then,
T,(E) and T,(E) are relatively compact. Now by
using lemma 41, T, (E) + T,(E) = (Ty+ T,)(E) is
relatively compact. So, T;+ T, € FC(V, U). Also by
using Lemma 41, we see that aT;(E) is relatively
compact so, aT; € FC(V, U). HenceFC(V, U) is a
vector space over the field R.

Theorem 43:

Let (V,Ly,® ) and (U, Ly, ®) be two fuzzy
normed spaces andT:V — U be a linear operator.
Then
(DI T is fuzzy bounded and dim T(V)< o then,
the operatorT is fuzzy compact
(2)If dim V< oo then, the operatorT is fuzzy
compact.

Proof (1):

Let(v,) be any fuzzy bounded sequence in
V. Then, by using Ly[Tvy,t] = L[T, t]®Ly[vy, t]
we see that(Tv,,) is fuzzy bounded. Hence, (Tv,,) is
relatively compact since dim T(V) < co. It follows
that(T(v,)) has a convergent subsequence.
But (v,) was an arbitrary fuzzy bounded sequence
in V hence, by Theorem 27 the operatorT is fuzzy
compact.

Proof (2):

Since dimV < oo so by [6,Theorem 2.5] it
follows thatT is fuzzy bounded and since dim
T(V)< dim V so, using part (1) it follows that T is
fuzzy compact.
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Theorem 44:

Let (V,Ly,®) be a fuzzy normed space
and let (U,Ly,®) be a complete fuzzy normed
space. If T, € FC(V,U) and (T,) is fuzzy uniformly
operator convergent to T then, T € FC(V,U)

Proof:

Let(vy,) be a fuzzy bounded sequence in V,
sinceT, is fuzzy compact(T,v,,) has a subsequence
(Tyvim) such that(Tyvy,,)is a Cauchy sequence.
Similarly(vy,) has a subsequence(v,,) such
that(T,v,,,) is a Cauchy sequence. Continuing in
this way we obtain(y,,) = (Vi) IS @ subsequence
of(v,,) such that for every fixed n € N the sequence
(TyYm)m=1 is @ Cauchy sequence. Since(vy,) is
fuzzy bounded so there is o€ (0, 1)
withLy[vy,, t] = (1 — o)for all m. Hence,
Ly[ym, t] = (1 — o) for any m. SinceT,, — T there
is m=p such that L[T —T,,t] > (1 —r)for some
0<r<l. Also since (Toym)m=1 Iis a Cauchy

sequence, there is an NeN with Ly [pri —
Toyw t] >(1-r).
Now we can find 0 < € < 1 such that
1-N®(1-0)0(1-1NO1-nN®( —o0) >
(1-¢9).
Hence for j, k > N, we obtain

Ly[Ty; — Tyi t]

t
=Ly [TYj - Tij,g] OLy [Tij
t t
— Toyw §] OLy [Tka — Ty §]

t t
oo o
t
ol

t t
~ T3] @y [y
>1-N®1-000-Ne(1-nN®(1—-o) >
(1-¢9).

This shows that(Ty,,) is a Cauchy
sequence in U and converges since U is complete
notice that(y,,)is a subsequence of the arbitrary
fuzzy bounded sequence(vy,)and using Theorem
3.4 this proves that the operator T is fuzzy compact.
Lemma 45:

Suppose that (V,Ly, ® ) is a fuzzy normed
space then, every relatively compact subset B of V
is totally fuzzy bounded.

Proof:

ZLF—%

Assume that B is relatively compact set and
let0 <r <1 be given. IfB=0 then® is an r-
fuzzy net. If B+ @ take anym; € B. If Ly[m; —
b,t] >(1—r) for allt>0 and for allbeB
then{m;} is an r-fuzzy net forB. Otherwise,
letm, € B such that Ly[m; —m,,t] < (1 —r). If
for allb € B,Ly[m; —b,t] > (1 —r) andLy[m, —
b,t] > (1 —r) fort> 0 then, {m;,m,} is an r-
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fuzzy net for B, otherwise letms € B be a point such
thatLy[m; — m4,t] < (1 —r) andLy[mg —
m,,t] < (1 —r). If for allb € B,Ly[m; —b,t] >
(1 —r) forj= 1,2 and 3 then{m, m,, m3} is an r-
fuzzy net for B. We continue by selecting anm, €
Betc. we obtained afterk  steps the
set{my, my,...,my} is an r-fuzzy net for B.
Otherwise we have a sequence (m;) satisfying
Ly[m; — my, t] < (1 — 1) bviously,(m;) could not
have a subsequence which is a Cauchy sequence
hence(m;) could not have a subsequence which
converges in V. But this contradicts the relatively
compactness ofB because(m;)lies in B by the
construction. Hence, there must be a finite r-fuzzy
net for B. Since0 <r <1 was arbitrary, we
conclude that B is totally fuzzy bounded.

Lemma 46:

Let (V,Ly, ®) be a complete fuzzy normed
space andB c V. IfB is totally fuzzy bounded set
then, B is relatively compact
Proof:

We consider any sequence(v,) inB and
will show that it has a subsequence which
converges in V so thatB will be then relatively
compact set. By assuming that B has a finite r-fuzzy
net for r =0. Hence B is contained in the union of
finitely many open fuzzy balls of radius 1 from
these fuzzy balls we pick a fuzzy ballB;which
contains infinitely many terms of(v,,). Let(vy ) be
the subsequence of (v,) which lies inB;.Again by
assumption B is also contained in the union of

finitely many fuzzy balls of radius r = % from these

balls we can pick a fuzzy ballB,which contains a
subsequence (v, ,)of the subsequence(v,,). We

continue by choosing r =§% and settingy,

Vnn-Then for every given0 < r <1 there is an N
(depending on r) such that ally,, withn > N lies in
the fuzzy ball of radius r. Hence(y;,) is Cauchy. It
converges in V sayy, »y€V, since V is a
complete space. Alsoy, € B impliesy € B.Now by
the definition of the closure for every sequence(z,)
inB there is a sequence (v,) inB which

satisfiesLy [v, — z, t] > (1 — %) for every n. Since
(vp) isinB, it has a subsequence which converges

inB as we have just shown. Hence, (z,) also has a
subsequence which converges inBsinceLy[v, —

Zn, t] = (1—%) so that, Bis compact, and B is

relatively compact.
Proposition 47:

Let (V,Ly,® ) be a fuzzy normed space
and let B c V. IfB is totally fuzzy bounded thenB is
separable set.
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Proof:
SinceB is totally fuzzy bounded set then,
the setB contains a finite r-fuzzy netMafor itself,

n

wherer = ry % ,n=1,2,... Then putM =
Un=q M1SoM is countable and M is dense in B in

fact for any given0 <r <1 there is ann such
that% < r, hence for anyb € B there is anm € M1 ©

M such thatLy[b —m,t] > (1 —r).This shows
thatBis separable set.
Theorem 48:

Let (V,Ly,® ) and (U, Ly, ®) be two fuzzy
normed spaces. LetT: V — Ube fuzzy compact linear
operator. Then, T(V) is separable set.

Proof:

Let the fuzzy ballsB, = FB (O,%,t) cV

since T is fuzzy compact then the image T(B,) =
C, is relatively compact butC, are separable by
lemma 46. The fuzzy norm of any v is Ly[v,t] >
(1 - %) henceve B, thus, V=Up.,;B, and
T(V) = Upz1 T(By) = Upz1Cy sinceC, are
separable by lemma 46, it has a countable dense
subsetD, andD = U=, D, is countable. This
shows that D is dense in T(V).

Proposition 49:

Let T be a fuzzy compact linear operator on
V and let S be a fuzzy bounded linear operator on V
where (V, Ly, ®) is a fuzzy normed space. ThenTS
andSTare fuzzy compact operators.

Proof:

Let B be any fuzzy bounded set in V sinceS
is fuzzy bounded operator so, S(B) is a fuzzy
bounded set and the setT[S(B)] = TS[B] is
relatively compact because S is fuzzy compact.
Hence, TS is fuzzy compact linear operator. We
now prove ST is fuzzy compact. Let(v,) be any
fuzzy bounded sequence in V then, (Tv,) has a
convergent subsequence (Tvy, ) by Theorem 38

and(STvy, ) converge by Theorem 18. Hence, ST is
fuzzy compact by Theorem 38.
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Conclusion:

The main goal of this paper is to introduce
the definition of fuzzy compact linear operator from
a fuzzy normed space into another fuzzy normed
space in order to investigate the basic properties of
this type of operators. We have tried here to
translate the basic properties of compact linear
operator to fuzzy context and we have succeeded in
this situations.
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