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Abstract: For any nonempty family {(B;I;)} of compact
FsB-Toplogical Spaces, the corresponding Fs-product space is
also compact.

Index Terms: Fs-Set, Fs-Subset, (b,8) object, Fs-Point,
FsB-Toplogical Space.

I. INTRODUCTION

Axiom choice is not true in the theory of L-Fuzzy sets
.Nistla V.E.S Murthy [10] proved Axiom Choice of fuzzy
sets in his theory of F-sets. VaddiparthiYogeswara[2] etc ...
developed the theory of Fs-sets with the goal of introducing
the complement of a fuzzy set which was not satisfactorily
explained by previous relevant  theories .Also
VaddiparthiYogeswara, BiswajitRath ,Ch.RamaSanyaasiRao
,K.V.UmaKameswari,D.Raghu Ram introduced the concept
of FsB-topological Space on a given Fs —subset of an Fs-set
and also they introduced FsB-subspace in the same paper

.Fs-points and Fs-point set FSP(W) are introduced by
VaddiparthiYogeswara etc...[2] and based on Fs-set theory
they  defined a pair of relations between P(FSP(W))and
L(W).  Here FSP(W) stands for Fs-Point set of
W, L(W) stands for collection of allFs-subsets of W and

P(FSP(W)) is power set of FSP(WW) and proved one of them
is a ‘A’- complete homomorphism and other is ‘V’- complete
homomorphism and searched some properties of these
relations between complemented constructed crisp sets and
Fs-complemented sets through thesehomomorphismand
ultimately they proved a representation theorem connecting
Fs-subsets of W to crisp subsets of FSP( W ) via
homomorphisms.For a given non-empty family of compact
Fs-toplogicalspaces , we prove in this paper their
Fs-Cartesian Product space is also compact. Fs-Sets, Fs- Set
functions etc... in brief are explained in first four sections of
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this paper. ‘U’ and ‘N’ sands for natural set union and
Fs-union and Similarly ‘N’. M4 or1, sands for largest
element of a given complete Boolean Algebra L,. For all
lattice theoretic and relevant Properties one can refer
[51,[8],[15].,[16],[17].SET, the category of sets with usual
maps between crisp sets.CBOO, the category of complete
Boolean algebras with complete homomorphism between

complete Boolean algebras. ([ [ie; Ai , (P,)ier)is the product
of (A;)igr in SET. Meanings of all the following things can
known from [2]. (i) SET (ii) CBOO (iii) Fs-Cartesian Product
(iv) Axiom choice.

SECTION-1

1.1 Fs-set: : A four tuple of the form W =
(Wy W, W(iaw, Haw), Lw) is an Fs-set iff, W = W, EU
(1) Lyy is a complete Boolean Algebra

(2) waw,: Wi = Ly ,low: W — Lyy are mappings
such that
Hiw, (W = low

(3) W: W— Ly is defined by

Wx = pyw,x A (uowx ) foreachx € W
Where W is a non-void subset of some universal set U

1.2 Fs-subset: Suppose W = (W, W, W( 3w, How ), Lw)
and U = (Uy, U, U(pyy, Mau), Ly) are two Fs-sets. We

say U is anFs-subset of W, in symbol, we write U = W, iff
MU, EW,, WU

(2) Ly is a complete subalgebra of Ly, or Ly < Ly

3) H1y, < aw, [Ug,and poy|W = pow

1.3 ArbitraryFs-unions and arbitrary Fs-intersections
For any (ui)i_elyui = (U1, Us, Ui (yu,p0 M2y, ) Ly, ) E
W=(Wy, W, W(taw,, tow), Lw), 1 €1
(2): -Elui =@y, forl=¢
1
(2):1f I = ¢, 'El U; = U = (U, U, U(pyy, Hou ), Ly), where
1
(@ U; = UU;U=T110;
iel iel
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(b) Ly = _\E/I Ly, = complete subalgebra generated by
1

Y Lilli = Ly))
() Wy, : Uy = Ly is defined by

My, * = (i\efl H1U11) x

= Y Wy, x,wherel, = {i €| x € U}
i€l, u

Moyt U— Lyis defined by
HauXx = (iél qui)x
= &M ¥
U:U- Ly is defined by
Ux = pyy, 2 A (Hay 2)°

1.19.2 Definition
Q) :_I‘II‘ui =W, forl =¢
1€

(2) : Suppose

iDI Ui 2 ilgl Ui’iél Hauy | (iEl Ui) = Y Hay;
I Uas
i€l

iI;II ui =V = (Vl,V, V(le' HZV)' LV)

@)Vy =110y, V= UU;

iel iel
(b)Ly = A Ly,
(¢) Wy, : Vi = Ly is defined by

Hiy, X = (iél H1U1i) x

= A X
A Hiuy;

Moyt V — Lyis defined by

HoyX = (i\e/l HzUi) x
=Y oy, x, wherel, = {i € I| x € U;}
1 X

V:V - Lyis defined by
Ve = pyy, % A (ay 2)°
© U2 ior | (H0) 2 Y b,
Define
MU = ow
i€l

Agree
N U; = ¢, = Type-l Void set if[1U; = Q,
i€l iel

Fs-complement of an Fs-subset

1.6 Definition
Consider a particular Fs-setW =
(W1 .W'V_V(lhwl ,uzw), LW),W # d,where

o wcw,
(i) Lw = [0,M,], My is the largest element of
La

(i)  piw, = Malow =0

Wx = pyw, X A(Hawx )¢ = My for each x

€A
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Given V=(Vy,V, V(pyy, Hav), Ly). We define
Fs-complement of % in A, denoted by V¢4 for V=W and
Ly = Ly as
VCa = U=(Uy, U, U(pyy,, Mau), Ly), Where

@) U; =CpV; =VFUW,U =V =W where

V1C = Wl - Vl
(b) Ly = Lw
(¢) Wy, Uq = Ly is defined by

Hiy,X = Mjp

Moyt W — Lyyis defined by
HouX = VX = pyy, XA(Hayx)©

U: W — Lyyis defined by
Ux = pyy, xA(uzux)€ = My A (VX)€ = (Vx)©.
1.7 Fs-empty set: Forsome Lq, Lo < Ly, Qyp =
(21,2 0(p1q,, 120), L) With conditions
(@)Q € Q,or Qis a void set

(0) wig, % £ Hpqx, for somex € QM Q 0rp,, isa
void function.

And throughout this thesis, this specific X is denoted by ¢,
and we agree that

@1 E U, for any Fs — subset U
1.7 Definition: If Y = (Y, Y, Y(iyy,, oy), Ly) isan
Fs-subset of U , with the following properties
@uc=Ew
OY,=Y=W
(c) Ly < Lw
@)Y = 0orpy, = Hpy
Then, we say that Y is an Type-Il VVoid set and is denoted by
P2

SECTION-2
(b, B)- Object

2.1DefinitionLetb € A, B € L, such that B < Ab. we define
a (b, B)-object, denoted by (b, B)itself as follows
forA € B € B; € Ay, Lg < Ly, such that p5, X, popx €

LB (b! B) = (B1; B! E(lhBl» HZB)' LB)

U2aX, X#DbXEA
Wp, X =1{BViaab, x=bD And popx =
Q, XE&AXEA;
{I»leX; X €A
o x¢€AX€EB

Here o € Ly is fixed and a < pya, %, VX € Ag

2.2 R(b, B)Relation :For any (b, B)objects B, =

(B11, By, By (Iiwu' IizBl), LBl) and

B, = (Bi2, B2, B2 (B, ,» M28,), L, )ofA, We say that
B,R(b, B)B, if, and only if

Hip,,X = Hzp,X X # bandVx € Bjandp; g X = Hpp,% X #
b andvx € B, and
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WiB,, b = Hip,,b = BV mpaband wyp b = pyp,b = pyab.
We can easily show thatR(b, 8) is an equivalence relation

2.3 Fs-point : The equivalence class corresponding to (b, 8)
is denoted by Xﬁ or (b, B).We define this Xﬁ is an Fs-
point of A.Set of all Fs-point of A is denoted by FSP(A).

2.4 Definition For any VW

(o) ifV =0,
{xglb EV,BELyB= Vb} otherwise
Wherev = (VI' V, v(ulvl, uzv), Lv)

Since forany a € W, XE CVifV W exists.

Hence xp € V™~ forany V € W if V exists. We call x as
trivial Fs-point

Define V™~ = {

SECTION-3
3.1 FsB-Toplogical Space : Supposeu 4, = 1,14 =0
inA. T € L(W)is said to be FsB-toplogy
if, and only if
1) (Blier €ET=>UieBi€X
2) (Biier, lisfiniteset = N;¢;B; € T.
The pair (A, T) is called an FsB-topological space.

Elements of T are called FsB-open ses or FsB-open
subset of A.

3.2 FsB- Product topological Space : § = [ G; With G; is
open A;.

Every component of RHS is A4; for each j # I and at the jt"
place G; is there.

® = { S} is called defining FsB-open subbase for
FsB-product topology on [lie; A;-

The FsB-open base B = {[lic1Gi|Gi = A; for all iel -
{iy, i, iz winl i, iz, iz, o in €1}

is called defining FsB-open base for the FsB-topology
generated by 3.

The B = {[lie1 Fi |Fi= Ajfor alli # iy, 5;, is closed inB; }
is called defining FsB-closed sets for the Product topology.
The FsB-topology on [ie;A; generated by %8B is called
FsB-product topology

Let A; = (A1 AiAi(ia, Hoa ) La,) be a family of
FsB-topological spaces.

Let [lie;A; be Fs-Cartesian Product of the family
{A; Yier -

Let ® = { S} where § = [[;e;B; where B; = {

Gi,be FsB-openinA,; ,i; €1

Where G;, = (Gul’Gil’Gil(Hmlil'uzcil)'LGil)SB =
{5,N8,NS83N... 8,51, S5, S5 . Sy}

Al # iy

.. and
Gi=1i

3.3 Theorem : B is an FsB-open base for FsB- product
topology on W.

3.4 Theorem : AnyFsB-topological space (B, ) is
compact if and only if every non empty family of defining
FsB-sub basic closed sets with finite intersection property has
nonempty intersection.
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3.5 Theorem :(B, ) is compact if and only if every non
empty family of FsB-sub basic closed sets with finite
intersection property has nonempty intersection.

Proof : Sufficient to Prove that everynon-empty family of
definingFsB- sub basic closed sets with finite intersection
property has non-empty intersection.

Consider{?'j}, a non- empty family of

non-emptydefiningFsB-sub basic closed sets in(B, ) .
Then for each j€ ], Fj = [l;e; Fji where Fj; =
B;, foralli e i #1i,

{Tjio, a sub basic closed set in B;

Then , for each i"Fs-projection [[;: B = [l;e; B; — B;
[1:(F; ) = Fj; is non emptyFsB-sub basic closed set in B;.

In Particular, Hio (F; ) = Fji, is non-empty FsB-sub basic

closed setin B; .

Hence{Fj; }je; = &, is a nonempty family of nonempty

FsB-closed sets in B; .

Also,every finite subfamily of i}io has honempty
intersection.
Since B; is compact, we have( &;, = N je; Fji, is non
empty.

. _aig. ~ ai
Fix Xgi,in Bi, - Then (Xg; )ier €
(ITie1 B)"=Iliec1 Bi 34

ai ~ .

Hence (Xaig)iel € (Nje; Fj) ~ . So, that N je; Fj is
non-emptyin] [;¢; B;.
Hence [ [;¢; B; is compact.
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