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Abstract

The purpose of this paper is to present some fundamental results on the
so called “intuitionistic fuzzy supratopological spaces”’, and then give
some introductory results about several connectedness concepts and a
notion of compactness in these spaces. The product of two intuitionistic
fuzzy supratopological spaces is also considered and some results on the
productivity of connectedness and compactness are presented.
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1. Introduction

First we give the concept of “intuitionistic fuzzy set” defined by Atanassov as a gen-
eralization of the concept of fuzzy set given by Zadeh [12].

1.1. Definition. [1, 2] Let X be a nonempty set. An intuitionistic fuzzy set (IFS for
short) on X is an object of the form

A= {(z, pa(e),714@) € X}
where the fuzzy sets pa : X — T and va : X — I, I = [0, 1], denote, respectively, the
membership function and the nonmembership function of A, and satisfy 0 < pa(z) +
va(z) <1 for each z € X. An IFS A = {(z,ua(z),va(x)) : © € X} can be written in
the form A = (z,ua,va), or simply A = (ua,va).
1.2. Definition. [2] Let A = {{z,pa(z),va(z)) : z € X} and B = {{z, ps(z),ve(2)) :
z € X} be IFS’s on X. Then

(a) A= {{x,va(x),pua(z)): 2 € X} (the complement of A);
(b) ANB = {(z,pa(z) A pa(x),va(z) VyB(z)) : © € X} (the meet of A and B);
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B ={(z,pa(z) V us(z),va(z) ANys(z)) : © € X} (the join of A and B);

B < pa(z) < pup(z) and ya(z) > v (z) for each z € X;

B ACBand BC A;

1A= {(z,pa(z), 1 - pa(x)) : x € X} and A = {(z, 1 —ya(2),7a(2)) : w € X};
1={(z,1,0):z€ X}, 0 ={(z,0,1) 1z € X}

Now we shall give some fundamental definitions concerning intuitionistic fuzzy supra-
topological spaces:

1.3. Definition. [10] A family 7 of IFS’s on X is called an intuitionistic fuzzy supratopol-
ogy (IFST for short) on X if 0 € 7, 1 € 7 and 7 is closed under arbitrary suprema. Then

we call the pair (X,7) an intuitionistic fuzzy supratopological space (IFSTS for short).
Each member of 7 is called an intuitionistic fuzzy supraopen set and the complement of
an intuitionistic fuzzy supraopen set is called an intuitionistic fuzzy supraclosed set. The
intuitionistic fuzzy supraclosure of an IFS A is denoted by s-cl (A). Here s-cl(A) is the
intersection of all intuitionistic fuzzy supraclosed sets containing A. The intuitionistic
fuzzy suprainterior of A will be denoted by s-int(A). Here, s-int(A) is the union of all
intuitionistic fuzzy supraopen sets contained in A.

1.4. Example. Let X={a,b} and
A= (z,(0.3,0.4),(0.4,0.5)), B = (x,(0.4,0.2),(0.5,0.3)).
Then 7={0,1,A,B,AU B} is an IFST on X.

Now let IF(X) denote the family of all intuitionistic fuzzy sets in X.
1.5. Proposition. If 3 is an intuitionistic fuzzy supratopology on X, then
3 ={T€lIF(X): VA)(AeB=TnNAepB)}
is an intuitionistic fuzzy topology on X and T8 C B.
Proof. (1). Aep = 0NA=0€fand I1NA=A€p. Hence 0,1 € 75.
(2). Let {A;} C 73 and A € 3. Since
(UAi) nA=|J(4nA)es,
<\/ KA, /\’YAi> N <MA7 ’YA> = <\/ (MAi A ,UA)7 /\ (’YAi \ ”YA)>
=\/ (na; A pa, va, Vya)
= U (Ai N A) € B,
we have |J A; € 73.
(3). Let Ay, A2, A € 73. Then
(A1 N A2) N A= (pa, Apas, va, Vvas) N (pa, va)
= ((nay Apag) Apa, (Y Vya,) Vya)

= (pa, A(pag Apa), va, vV (va, vV ya))
=AiN (AQ N A)

Since A2 NA € 3 and A1 € 73, A1 N (A2 N A) € 3. Hence, Ay N A2 € 73. Thus
75 is an intuitionistic fuzzy topology on X. If T' € 75 then T € 3, since 1 € 8 and

T'nl=Teg O



Intuitionistic Fuzzy Supratopological Spaces 19

Let (X, 7) be an intuitionistic fuzzy supratopological space. Then 7 = {ua : A € 7}
is a fuzzy supratopological space on X in the sense of El-Monsef and Ramadan [8] , and
75 = {ya : A € 7} is the family of all fuzzy supraclosed sets of the fuzzy supratopological
space T2 = {1 —v4 : A € 7} on X. Furthermore, in (X, 71) and (X, 72), the fuzzy sets
pa and va are fuzzy supraopen and fuzzy supraclosed sets, respectively. On the other
hand, since 71 is a fuzzy supratopology on X,

T, ={Pel®:paecn = PApasen}
is a fuzzy topology on X, and T, C 71 (see Turanh and Coker [9]).

1.6. Definition. [6] Let (X, 7) be an IFSTS. The intuitionistic fuzzy set A is called

(a) intustionistic fuzzy semiopen in X iff there exists B € 7 such that B C A C
s-cl (B).

(b) intuitionistic fuzzy semiclosed in X if there exists an intuitionistic fuzzy supra-
closed set B in X such that s-int(B) C A C B.

Arbitrary unions of intuitionistic fuzzy semiopen sets are again intuitionistic fuzzy semi-
open sets. But the intersection of two intuitionistic fuzzy semiopen sets is not necessarily
an intuitionistic fuzzy semiopen set (cf. [6]). Therefore the family of all intuitionistic
fuzzy semiopen sets in (X, 7) is again an intuitionistic fuzzy supratopology on X.

1.7. Definition. Let A be an IFS in an intuitionistic fuzzy supratopological space.
(a) If s-int(s-cl(A)) = A, then we say that A is an intuitionistic fuzzy regular
supraopen set in X,
(b) If s-cl (s-int(A)) = A, then we say that A is an intuitionistic fuzzy regular supr-
aclosed set in X.
The union of two intuitionistic fuzzy regular supraopen sets need not be an intuitionistic
fuzzy regular supraopen set; hence the family of all intuitionistic regular supraopen sets
in an IFSTS is not an IFST on X, in general.

1.8. Definition. Let (X,7) be an intuitionistic fuzzy supratopological space. An IFS
A€ IF(X) is called
(a) intustionistic fuzzy semi-supraopen iff A C s-cl (s-int(A
(b) intuitionistic fuzzy a-supraopen iff A C s-int(s-cl (s-int
(d) intuitionistic fuzzy B-supraopen iff A C s-cl (s-int(s-cl (
(d) intuitionistic fuzzy presupraopen iff A C s-int(s-cl(A)),

N
N

I

b

)
)

NS

1.9. Example. Let

X ={a, b} E=(x, (0.3,0.3), (0.3,0.3)), F = (z, (0.4,0.4), (0.4,0.4)).
The family 7 = {0, 1, E,F,EU F'} is an IFST on X. Here E and F are intuitionistic
fuzzy regular supraopen sets.

1.10. Definition. [4] Let A = (x,ua,v4) and B = (z,up,vs) be two intuitionistic
fuzzy sets in X. A is said to be quasi-coincident with B (written A ¢ B) iff there exists
an element x in X such that pa(z) > yp(z) or ya(z) < ps(x).
1.11. Example. Let X = {a, b} and take the IFS’s
A= (z, (0.4,0.4), (0.4,0.3)) and B = (z, (0.3,0.2), (0.5,0.5)).

Since, for all z in X, pa(z) > va(x) or va(z) < ps(z), AgB follows.
1.12. Proposition. [4] If A and B are intuitionistic fuzzy sets in X, then

(a) AgB < ACB,

(b) AgB < A¢ B.
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Here @ denotes the negation of the relation q.

1.13. Corollary. A¢ B = ANB# 0.

1.14. Definition. Let (X,7) be an intuitionistic fuzzy supratopological space. The
intuitionistic fuzzy sets A and B are said to be weakly supraseparated, if s-cl (A) C B and
s-cl(B) C A.
1.15. Definition. [5] Let X and Y be two nonempty sets and f : X — Y a function.
(a) If B={(y,uB(y),v8(y)) : y € Y} is an IFS in Y, then the preimage of B under
f, denoted f~1(B), is the IFS in X defined by
F7B) = (e, [N (us) (@), 7 (y8)(@) s x € X}
(b) If A= {(z, Aa(z), na(z)) : z € X} is an IFS in X, then the image of A under
f, denoted by f(A), is the IFS in Y defined by
FA) ={w, fO)W), 1= f(1=na))(y)):y €Y}
For the sake simplicity, the symbol f_(na) is often used to denote 1 — f(1 —na4) [5].
1.16. Definition. Let (X, 7) and (Y, ) be IFSTS’s, and f : (X,7) — (Y, 6) a function.
Then f is said to be fuzzy supracontinuous if the preimage of each IFS in § is in 7.

2. Types of Fuzzy Supraconnectedness in IFSTS’s

Here we shall give several types of fuzzy connectedness in IFSTS’s as a generalization
of Turanh-Coker [9, 11]:

2.1. Definition. An intuitionistic fuzzy supratopological space (X, 7) is said to be fuzzy
strongly supraconnected if X has no non-zero intuitionistic fuzzy supraclosed sets A and
B in X such that pa +up <1 and y4 +v5 > 1.

2.2. Note. Since pa +v4 < 1 and pup + v < 1 it follows that yg + vy > 1 =
pa+ pup < 1. Hence in Definition 2.1 the condition g4 + pp < 1 is redundant.

2.3. Theorem. Let (X,7) be an IFSTS. Then the following are equivalent:

(1) (X,7) is fuzzy strongly supraconnected.
(2) There exist no intuitionistic fuzzy supraopen sets A, B in X such that A # 1#

B and pa +pp > 1.
(3) There exists no C € T satisfying C # 1,

with A# 1 # Band AUB=1.

% < pc, and there exist no A,B € T

Proof. (1) = (2). Trivial in view of Note 2.2.

(2) = (3). The second condition is a special case of (2) and the first condition is
obtained by considering A = B = C.

(3) = (1). If (X, 7) is not fuzzy strongly supraconnected then we have A,B € 7
with A# 1 # Band ya+pup > 1. Then C=AUB € 7,C # 1 and 2uc > pa+us > 1,

which contradicts (3). d
2.4. Example. Let

X ={a,b}, A={z, (0.3,04), (0.4,0.5)), B = {(z, (0.4,0.5), (0.5,0.3)).
Then7=0,1,4,B, AU B} is an intuitionistic fuzzy supratopology on X. There exist

no intuitionistic fuzzy supraopen sets A, B in X such that pua +pug > 1, ya +v8 < 1.
Therefore (X, 7) is fuzzy strongly supraconnected.
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2.5. Theorem. Let (X,7), (Y,0) be intuitionistic fuzzy supratopological spaces and f :
(X,7) — (Y,8) a surjective fuzzy supracontinuous function. If (X,T) is fuzzy strongly
supraconnected, then (Y, ) is also fuzzy strongly supraconnected.

Proof. Suppose that X is fuzzy strongly supraconnected but that there exists A, B € ¢
satisfying A # 1y # B and pa + pup > 1. Then for all z € X we have

By (@) g1y (@) = F7H(pa) @)+ (us) (@) = palf (@) +ps(f(2) > 1,
which contradicts Theorem 2.3 since f~'(A), f~'(B) € 7 and clearly f~'(A) # Iy #
(]

f7H(B).

2.6. Definition. Let (X, 7) be an IFSTS. X is said to be fuzzy super supraconnected, if
there exist no intuitionistic fuzzy regular supraopen set A in X such that 0 # A # 1.

2.7. Theorem. (cf. [11]) The following properties are equivalent:

(a) (X,7) is fuzzy super supraconnected.

(b) For each intuitionistic fuzzy supraopen set A # 0 in X, s-cl(A) = 1.

(c) For each intuitionistic fuzzy supraclosed set A # 1 in X, s-int(A) = 0 .
)

(d) There exist no intuitionistic fuzzy supraopen sets A and B in X such that A #

0#Band AC B
(e) There exists no intuitionistic fuzzy supraopen sets A and B in X such that
A# 0 # B and B =s-cl(A), A =s-cl(B).

(f) There exists no intuitionistic fuzzy supraclosed sets A and B in X such that
A# 1 # B and B = s-int(A4), A = s-int(B).

2.8. Definition. Let (X, 7) be an IFSTS.

(a) X is called fuzzy Cs-supradisconnected if there exist two nonzero IFS’s A and B
in (X, 7) such that A and B are weakly separated and 1=AuB.

(b) X is called fuzzy Cs-supraconnected if (X, 7) is not fuzzy Cs-supradisconnected.
2.9. Definition. Let (X, 7) be an IFSTS.

(a) X is said to be fuzzy Cs-supradisconnected if there exists an intuitionistic fuzzy
supraopen and fuzzy supraclosed set A in X such that 0 * A+ 1.

(b) X is called fuzzy Cs-supraconnected if X is not fuzzy Cs-supradisconnected.
(c) X issaid to be fuzzy supradisconnected if there exist intuitionistic fuzzy supraopen
sets A# 0 and B # 0 such that 1 =AUB and ANB= 0.

(d) X is called fuzzy supraconnected if X is not fuzzy supradisconnected.

2.10. Theorem. Let (X, 7) be an IFSTS.

(a) If (X, 7) is fuzzy supradisconnected, then (X, T) is fuzzy Cs-supradisconnected.
(b) If (X, 7) is fuzzy Cs-supraconnected, then (X, T) is fuzzy supraconnected.

Proof. Straightforward. d

2.11. Theorem. Let f: (X,7) — (Y, ®) be a surjective fuzzy supracontinuous function.
If X is fuzzy supraconnected, then Y is also fuzzy supraconnected.

Proof. Immediate. U

2.12. Theorem. The following are equivalent:
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(1) (X,7) is fuzzy Cs-supraconnected.
(2) There exist no intuitionistic fuzzy supraopen sets A, B in X such that A # 0 #

B and A=B.
(3) There exist no intuitionistic fuzzy sets A and B in X such that A # 0 # B,

B=A, B=s—cl(A) and A =s-cl(B).
Proof. Straightforward. |

2.13. Remark. There is no relation between fuzzy strong supraconnectedness and fuzzy
Cs-supraconnectedness in IFSTS’s. In other words, each of these properties does not
imply the other.

2.14. Example. Let

X ={a,b}, A=z, (0.3,0.5), (0.6,0.5)), B = (z, (0.6,0.3), (0.3,0.6)).
Then 7 ={0,1,A, B, AU B} is an IFSTS on X, (X, 7) is not fuzzy Cs-supraconnected,
but is fuzzy strongly supraconnected.
2.15. Example. Let

X ={a,b}, A= {(z, (050.6), (04,0.3)), B = (z, (0.5,0.4), (0.2,0.4)).
Then 7 = {Q, 1,A,B, AUB} is an IFSTS on X, and for the intuitionistic fuzzy supraopen

sets A, B in X we have pa + up > 1, y4 +v8 < 1, whence (X, 7) is not fuzzy strongly
supraconnected. However, it is fuzzy Cs-supraconnected.

2.16. Note. Let (X, 3) be an IFSTS, 73 the intuitionistic fuzzy topology on X defined in
Proposition 1.5. Since 73 C 3, if (X, 3) has one of the connectedness properties defined
above so does (X, 73). The converse is false in general. For example if § is the fuzzy
Cs-supradisconnected IFST of Example 2.15 then 73 = {AIJ, 0,AU B}, which is fuzzy

C5-supraconnected.

3. Products of Intuitionistic Fuzzy Supratopological Spaces

Let (X,7) and (Y, 6) be two intuitionistic fuzzy supratopological spaces, A € IF(X)
and B € IF(Y). The product of A and B is defined by:

Ax B={((z,y), pa(@) A ps(y), va(z) Vp(y)): (z,y) € X x Y}.

The product intuitionistic fuzzy supratopology on XxY is defined as the coarsest in-
tuitionistic fuzzy supratopology on X X Y making the projections 71 : X XY — X,
m(z,y) =x and w2 : X XY — Y, ma(x,y) = y fuzzy supracontinuous. Since for G € 7,

m H(pe)(@,y) = pe(m(z,y) = pe(z),

and likewise 7! (vg)(z,y) = va(z) we see that
™ (G) = ((z,9), ne (@), 16 (@) = G x 1y.
In just the same way, for H € §,

my () = ((2,9), pr (v), vm (y)) = Ly x H.

Hence {G x 1y | G € 7} U{lx x H | H € §} is a base for the product intuitionistic

fuzzy supratopology 8 on X x Y. However, since the families {G x 1y | G € 7} and
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{1x xH | H € 6} are both closed under arbitrary unions because T and § are intuitionistic

fuzzy supratopologies, we obtain

B:{(lez)u(lg><H)|G€T,H66}.

3.1. Example. Let X = {a,b} and
A= (z, (0.3, 0.4), (0.4, 0.5)), B=(z, (0.4, 0.2), (0.5, 0.3)).
Now 7 = {05, 15, A, B, AU B} is an intuitionistic fuzzy supratopology on X. Secondly,
let Y = {a,b} and
C = (y, (0.3, 0.2), (0.6, 0.5)), D= (y, (0.4, 0.1), (0.5, 0.3)).
Then § = {QX’]‘,Z’C’D’C U D} is an intuitionistic fuzzy supratopology on Y. The

product of these spaces is as follows:

B={@w, (07 01 (02 03)) (@w, (65 03). (063 03))
(@, (53 61) (65 03)) (@w. (03 03). (08 ©2)).
(@, (53 61) (62 63)) (@w. (01 03). (03 ©3)).
(@) (01 03) (63 030 (@, (55 03) (53 03))
(@) (01 03)s (65 030 (@, (54 64), (53 03))

1 1 0 0 0 0 1 1
{(z,9), (1 1) ' (0 0) ) {(2,9), (0 0) ’ (1 1> )}
In general a product of two IFSOS’s is not necessarily supraopen. For example in the
above example A and D are supraopen, but

0.3 0.1 0.5 04
Ax D =((zy), (0‘4 0.1> , (0.5 0‘5> )¢ 8
On the other hand the supraclosed sets with respect to (X x Y, ) are precisely the

products F' x K, where F is supraclosed in (X,7) and K supraclosed in (Y,d). To see
this we need only note that if G = F € 7 and H = K € § then

(Gx1y)U(lx xH)=(Gx1ly)N(lx x H)=Gx H=F x K.

3.2. Theorem. Let (X, 7), (Y,0) be IFSTS’s. Then the product IFSTS (X XY, 3) is fuzzy
strongly supraconnected if and only if (X, 1) and (Y, ) are fuzzy strongly supraconnected.

Proof. =>. This follows by Theorem 2.5 since the projections 71 and my are surjective
fuzzy supracontinuous functions.

<. Let (X,7) and (Y,d) be fuzzy strongly supraconnected. Suppose that there
exist A,B € f with A # 1 # B and AUB = 1. By the above comments we have

A= (Gi1 x1ly)U(lx x H1) and B = (G2 x 1ly) U (1x X Hz) where G1,G2 € 7 and
H,, Hy € §. By hypothesis we have G1 # 1x # G2, H1 # 1y # Hs and
1x X 1y = (G1 X 1y)U(1X X Hl)U(GQ X ly)U(lx X HQ)

= ((G1 UGz) X 12//) U (12/( X (H1 UHQ)).



24 N. Turanh

It follows easily that G1 UG2 = 1x or H1 U Hz = 1y (compare the proof of Theorem 4.5

below), which is a contradiction.
Now suppose we have C € 8 with C' # 1 and % < pe. Again, C = (Gx1y)U(1lx x H)

with G € 7, H € §, 50 G # 1x, H # 1y and § < pa(z) V pu(y) for all z € X and

y € Y. Since (X, 7) is fuzzy strongly supraconnected + % pc by Theorem 2.3, so there
exists o € X with pa(xo) < % In the same way we have yo € Y with ug(yo) < %,
which gives the contradiction pe(xo) V pa(yo) < % Hence (X x Y, ) is fuzzy strongly
supraconnected by Theorem 2.3. d

If the product IFSTS (X X Y, 8) is Cs-supraconnected then clearly (X, 7) and (Y, )
are also Cs-supraconnected. However the converse does not hold in general, as shown by
the following example.

3.3. Example. Let X = {a,b}, Y = {c} and define G = (z, (0.1, 0.2), (0.2, 0.2)),
Gi1 = (z, (0.1, 0.2), (0.2, 0.4)) and H = (y, 0.2, 0.4), H1 = (y, 0.2, 0.5). Then
7={0x,1x,G,G1,GUG:} isan IFST on X and § = {Oy, 1y, H, Hi, HU H;} an IFST

on Y. Clearly (X,7) and (Y, ) are Cs-supraconnected. If we denote the product of T
and § by 8 then

(G x 1y) U (Lx x H) = ((z,y), (0.2, 0.4), (02, 0.2)) € 4.

On the other hand
{(z,y), (0.2, 0.4), (0.2, 0.2)) = G1 x H,

is a supraclosed set in (X x Y, 3) by the remarks above. This shows that (X x Y, () is
Cs-supradisconnected.

4. Intuitionistic fuzzy supracompactness
First we present the basic concepts.

4.1. Definition. (cf. [5]) Let (X, 7) be an IFSTS.
(a) If a family {(z, ug,,va;) | i € J} of IFSOS’s in X satisfies the condition

U{<$7UG1‘7’7G1‘> ‘ZE J} :}Ja

then it is called a fuzzy supraopen cover of X. A finite subfamily of a fuzzy
supraopen cover (, ia;,Vc, ), ¢ € J, of X, which is also a fuzzy supraopen cover
of X, is called a finite subcover of (x, ua,,va,), i € J.

(b) A family {(z, px ,Vk,) | © € J} of IFSCS’s in X satisfies the finite intersec-
tion property (FIP for short) if every finite subfamily {(w,,uKik ,nyik> | k =

1,2,3,...,n} satisfies the condition

(2 s, s e, ) # 0

k=1
4.2. Lemma. The following are equivalent:

(1) {(z,pa,,ve,) | i€ J} is a cover of X.
(2) V{ng(z)|ieJ}=1VzeX.
3) NM{va;(x)|ieJ}=0VzeX.
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Proof. (1) = (2). Clear since J{(z, pc,;,va;) | # € J} = 1x means \/{ug, |i€ J} =1
and A{yq, | € J} =0, so in particular \/{ug,(z) |[i € J} =1Vz € X.

(2) = (3). By the definition of IFS we have pg, () + va,(z) < 1 and so vg, (z) <
1— pg,(z) for all z € X. Hence

0< Alve.(@) lie Iy < Nl —pe,(@) i€ Ty =1-\/uc.(2) i€ J} =0
by (2). Hence A{vg,(z) |i€ J} =0Vz € X.
(3) = (1). Using (3) it may be shown that \/{ug,(z) |i € J} =1Vz € X by an

argument similar to that used above. This, together with (3), gives | J{(z, uc,,va;) | i €
J} = 1x, as required. O

4.3. Definition. An IFSTS (X, 7) is called fuzzy supracompact if every fuzzy supraopen
cover of X has a finite subcover.

Equivalently, (X, 7) is fuzzy supracompact if every family of IFSC’s with the FIP has
a non-empty meet. Clearly, Lemma 4.2 will be useful in establishing fuzzy supracom-
pactness.

It is known that fuzzy supracompactness is preserved under a fuzzy supracontinuous
surjection:

4.4. Theorem. Let (X,7), (Y,¢) be IFSTS’s and f : X — Y a fuzzy supracontinuous
surjection. If (X, T) is fuzzy supracompact, then so is (Y, ¢).

Proof. See [5]. O

4.5. Theorem. Let (X,7), (Y,d) be IFSTS’s and (X x Y, ) their product. Then the
product (X XY, 3) is fuzzy supracompact if and only if (X, 7) and (Y,9) are fuzzy supra-
compact.

Proof. =>. If (X x Y, 3) is fuzzy supracompact then by Theorem 4.4 so are (X, 7) and
(Y, ), since the projections w1 and 7 are fuzzy supracontinuous surjections.

<. Let (X, 7), (Y, 9) be fuzzy supracompact. Since = {(Gx 1ly)U(lx x H) |G €
7, H € 6}, a general fuzzy supraopen cover of X X Y has the form

C={(Gix 1y)U(lx x Hy) | i € J},

where G; = (z, pa,, v¢,) € 7 and H; = (y, pu,, vH,) € 6. We claim that {G; | i € J}
is a cover of X or {H; | i € J} a cover of Y. By Lemma 4.2 it is sufficient to prove
VA{pg;(z) i€ J} =1 or V{pm,(z) | i € J} = 1. However, (G; x 1y) U (1x x H;) =

((z,9), pe; (@) V (), ve: (@) Ay (y)), so Vi{ue, () [ i € J}V Vi{pn,(z) | i€ J} =
VA{pe, (x)Vpm, | i € J} =1, from which the stated result follows. Hence we have a finite
subset J’ of J for which \/{ug,(z) | i € J'} =1 or \/{umn,(z) |7 € J'} =1, whence by
Lemma 4.2 {(G; % lf\’f) U (1/\;5 x H;) |t € J'} is a finite subcover of C. Hence (X x Y, ()

is fuzzy supracompact. O

4.6. Definition. (cf. [5]) Let (X,7) be an IFSTS and A an IFS in X.

(a) if a family {(z,pe,,va,) : @ € J} of IFSOS’s in X satisfies the condition A C
U{{z, pe;,ve,) : i € J}, then it is called a fuzzy supraopen cover of A. A finite
subfamily of the fuzzy supraopen cover {(z, ua,,vqg;) : ¢ € J} of A, which is also
a fuzzy supraopen cover of A, is called a finite subcover of {{x, uc,,va,) : 1 € J}.
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(b) AnIFS A = (z,pua,va) in an IFSTS (X, 7) is called fuzzy supracompact if every
fuzzy supraopen cover of A has a finite subcover.

4.7. Corollary. (cf.[5]) An IFS A= (z,pua,va) in an IFSTS (X, T) is fuzzy supracom-

pact iff for each family 6 = {G; :i € J}, Gi = (z, pa;, Ve, ), i € J, of IFSOS’s in X with

the properties pa C \/ pa, and 1 —~va C \/ (1 —7g,), there exists a finite subfamily
ieJ icJ

{Gip 1 k=1,2,...,n} of § such that pa C \ pg, andl—v4C V (1-1g,, ).
k=1 k=1

4.8. Corollary. Let (X,7), (Y,¢) be IFTS’s and f : X — Y a fuzzy supracontinuous
surjection. If A is fuzzy supracompact in (X, T) then f(A) is fuzzy supracompact in (Y, ¢).

Proof. Let B = {G, : i € J}, where G; = (y,pa,,7c;), ¢ € J, be a fuzzy supraopen
cover of f(A). Then, by the definition of supracontiuity A = {f~'(G;) : i € J} is
a fuzzy supraopen cover of A. Since A is fuzzy supracompact, there exists a finite

subcover of A, that is Gy, k = 1,2,...,n), such that A C |J f~'(G;,). Hence f(A) C
k=1

fU %Gy = O F(f7HGy,)) C Lnj G;. Therefore, f(A) is fuzzy supracompact.
k=1 k=1 k=1
O
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