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Abstract

In this paper ,we introduce the definition of intuitionistic fuzzy ideals , intuitionistic
fuzzy ideals topological spaces and intuitionistic fuzzy open localfunction .Also we
introduce the definition of (r,s)-intuitionistic fuzzy idealscompact ,and we define some
types of (r,s)-compact in intuitionisticfuzzy ideals topological spaces ,and prove some
results about them .

Keywords: Intuitionistic fuzzy ideals , Intuitionistic fuzzy ideals topologicalspaces ,

Compactness in intuitionistic fuzzy ideals topological spaces .

241



Journal of College of Education for pure sciences(JCEPS)

Web Site: http://eps.utqg.edu.iq/ Email: com@eps.utqg.edu.iq
Volume 7, Number 1, January 2017

 oal) cal) M) gl gl sLiadl) L al
AR aula gy alaly
o byl and 48 juall o shell 4y il 440S )8 (53 drala

Ladal)

ada ) gall 5 sl el L) gl oLl | dgeinal apbual) il Cog jad ek ) il 134 3
£33l s U e 5 pannal) baall 5N gl sl olndl) &yl i i ja Liah S, dguasal) il
e guin sall lls Jga il s Ui g puntad) ol Sl gl 5l oLl pal 3

242



Journal of College of Education for pure sciences(JCEPS)

Web Site: http://eps.utqg.edu.iq/ Email: com@eps.utqg.edu.iq
Volume 7, Number 1, January 2017

1-Introdiction

The concept of fuzzy set was the firstly to introduced by L.A.Zadah in [1965] [14] as an
extension of the classical notion of set . After three years C.L. Chang 1968
[5]axiomatizing a collection T of fuzzy subset of a non-empty set X ,in order to
introducea structure of fuzzy topology T on X .

The "intuitionistic fuzzy set " was firstly defined by K.T.Atanassov in 1983[3] and many
researches have followed the same author as [4],[9] .

On the other hand , in 1992 K.C. Chattopadhyay [7] had given a now definition of
fuzzytopology by introducing a concept of gradation of openness of fuzzy set .D.Coker
1997 [6] gave the basic of definition of "intuitionistic fuzzy Topological space"and
necessary example . The idea of fuzzy ideal and fuzzy local function in fuzzy set theory
studied by D. Sarker in1997[12] and proved some results about them .

in 2002 T.K. Mondel and S.K. Smanta [8] ,introduced a concept, of intuitionistic
gradation of openness of fuzzy subset of anon-empty set X and an intuitionistic fuzzy
topological space with respect to gradation of openness T.K. Mondel and S.K. Smanta
in 2002[8] .

Anew concept of mixed fuzzy ideal topological space introduced by Binod Chandra
Tripathy ,Gautanm Ray in 2013[13] and investigated some properties of them .Y.M.
Saber and M.A. Abdel-Sattar in 2014[11] introduced fuzzy ideal and r-fuzzy open local
function .Also introduced r-fuzzy ideal compact, r-fuzzy ideal quasi H-closed andr-fuzzy

compact modulo an fuzzy ideal in fuzzy ideal topological space .
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In this paper we introduce the definition of intuitionistic fuzzy ideals , intuitionisticfuzzy
ideals topological spaces , and intuitionistic fuzzy open local function .Also weintroduce
the definition of (r,s)- intuitionistic fuzzy ideals compact (for short (r,s)- IF((1_1,1_2
)compact ) ,and we define some types of (r,s)-compact in intuitionistic fuzzy ideals
topological spaces and prove some results about them.
2-PRELIMINARIES

We will give some preliminaries in this paper , X will denoted a non-empty set
,1 =[o0,1], The closed nuit interval of real line ; I. = (0,1] and I; = [0,1) ,1¥ isthe set
of all fuzzy subsets of X , By 0 and 1 , we denote the constant fuzzy subset of Xtaking
the values 0 and 1 , respectively .
Definition:
A mapping t: 1X - 1, is a fuzzy topology satisfying the following conditions:
(1) 1(0) =1(1).
(2) 1(A1 AAY) = t(A) AT(AL).
(3) t(Vier A;) =Aier T(A)). for any {A;}ier © I¥, wherel is an index set the pair

(X, 1) is called fuzzy topological space .
Definition:2.2.[10]
A mapping I: I* — I is called a fuzzy ideal on X if it satisfies the following condition:
D10)=1,1(1)=0.
2)if A < B,then I(B) < I(A), for each A,B € IX .
3)I(Av B) > 1(A) AI(B),for A,B € IX .
The pair (X, t,1) is called a fuzzy ideal topological space (FITS) .
Definition: 2.3.[5]

An intuitionistic fuzzy topology (for short, (IFT)) a mappings t;,7,: 1 = I,
satisfies the following condition :
(D1, (A) + 1,(A) < 1,VA € IX,
)1 (0) = (1) = 1,,(0) = (1) =0,
(3t (A1 A Ay) =11 (A At(Az) and 1(A1 AAy) < 12(A1) VT2(A7)
foreach A, € 1¥,i = 1,2,
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(D)1 (Vier A)) 2Aier 11 (A)) and 1, (Vier Aj) <Vier 12(4A))
foreach A, e IX,i € T..
The triple (X,14,72) is called an intuitionistic fuzzy topological spaces of openness
(for short, (IFTS)) .
Definition: 2.4.[2]

Let (X,t4,7;) be an intuitionistic fuzzy topological spaces , define an

operator(X, 11, T, )be an intuitionistic fuzzy topological space. For y, AL € IX,r € I.,s €

I; the operator I, .. (A, 1, s) satisfies the following conditions:

71,12
Copry: ¥ XL x 1) - Xhy:

Cepr,(M1,8) =A {u e1X:A< u,rl(l— u) >1,17(1l—p < s}.
Theorem: 2.1.[2]

Let (X,14,1,) be an intuitionistic fuzzy topological spaces , for pu,A € IX,r € I

s € I; the operator C_, ., satisfies the following condition:

11,12

(C1)C,,.,(0,1,s) = 0.

(C2)A < Cpy r, (W1, 9).
(C3)Cqyr, M1, 8) VCy (1, 8) = Cpp r, AV T, 8).
(C4)C,, ., 1,5) < Cp, , (A 1q,51) ifr<r; ands > s,

(C5)C,, s, (CTLT2 (AL r1,9),T1, s) = Cy,r, (A1, 9).
Definition: 2.5.[1]

Let (X, 71, T2) be an intuitionistic fuzzy topological space define operator
Lo XX T x 1 = X by -

L, (hrs) =v{p e XA > p1(w) =r,1,(w) <s}
Theorem: 2.2.[1]

Let (X,1,,7,) be an intuitionistic fuzzy topological spaces , for p,A € IX,r € I.,s € I

the operator I ., satisfies the following condition:

11,12

(DL, ., (Lrs)=1-C, ,(Ar,s)and C, ., (Lr,s) =1 - L, (AL 1,9).

11,12

(12) Forn,p€lX,r€l,s €l;,then
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Ly, 1, 51) <1 o, (A1, 8)ifr <1y ands > s;.
(3L, ,,(L,rs) =1.
IDr =1, ., (A 1,8) .
(I5)1, ., 1,8) AL, ., (u1,8) =1, ., (A A p,T,5)
(16)111,12(111,T2 (A r1,8),T, s) =I;,.,(A1,5).
Definition: 2.6

A Mappings I;,I,: I* - I, are called intuitionistic fuzzy ideals on X if it is
satisfies the following condition:

IDLA) +L(A)<1,VAeIX,

(1)13(0) = 1,(1) = 1and I, (1) = 1;(0) = 0 .

(I3) if A< B,thenI;(B) < I;(A) and I,(B) > 1,(A) ,for each A,B € IX.
(I (AVB) >1;(A) Al(B)and I,(AVB) < 1,(A) VI,(B) ,foreach A, B € IX.
Then (X, 14, Ty, I1, I3) is called intuitionistic fuzzy ideals topological spaces .
Definition: 2.7

Let (X, 11,1y, 11, I,) be an intuitionistic fuzzy ideals topological spaces , and

A € 1* ,then the (r,s) — fuzzy open local function A{, (11,72, 11,1;) of Ais

the union of all fuzzy point x, such thatif B € Q,, ., (x,r,s) and I;(c) >,

I,(c) < s then there exists at least one y € X for which,

A(y) +B(y) —1>c(y) .
3 —CompactnessinlntuitionisticFuzzyldealsTopologicalSpaces

In this section , we study the definition some type of compact in intuitionistic
fuzzy topological space and some type of compact in intuitionistic fuzzy ideals
topological space and prove some results about them .

Definition: 3.1

Let (X, 11, T2) be a intuitionistic fuzzy topological spaces for each A € X rel,
s €1;,then:

(1) Ais called (r,s) — intuitionistic fuzzy regular open (for short, (r,s) — FRO ),
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iffA=1. . (Crmz (A r1,s),1,5).
(2) Ais called (r,s) — intuitionistic fuzzy pre — open (for short (r, s) — FPO) iff
A<I . (Ctl,t2 (A, r,s),1, s) .

Definition: 3.2

An intuitionistic fuzzy topological space (X, 14, 1) is called (r,s) — intuitionistic
fuzzy regular, iff for each 1, (A) > r,7,(A) <sandre€l,s €,

A=v{Bel¥,1y(B)>r,1,(B) <s,C, ., (Brs) <A},

T1,72

Definition: 3.3

Let (X, 11, T,) be a intuitionitic fuzzy topological spaces,and r € -, € I;, then X is
called (r,s) — intuitionistic fuzzy compact (res, (r,s)-intuitionistic fuzzy almost
compat) iff for each family y = {A; € I*: 1y (A,) = 1,1,(A,) < s}, such that

Vier A; = 1,there exists a finite indexI', € I" such that Vierer, Aj =1,

(res. (Vier, Cepr, (Aj1,8) = 1)) :

Definition: 3.4

Let (X, 11,1y, 11, I,) be an intuitionistic fuzzy ideals topological spaces and r € I, s
€ I, X s called (r,s) — intuitionistic fuzzy ideals compact(for short (r,s) — IF

(I3, 1,) compact ) respectively ((r, s) — intuitionistic fuzzy ideals quasi H — closed
(for short (r,s) — IF(I;, I,)QHC) , iff for each family

{A; € 1X:1,(A) =1,1,(A) < s,i € '} such that Vi A; = 1, there exists a finite

indexsetI', € I', such that 11(1 —Vier, Ai) >rand 12(1 —Vier, Ai) <s,

((res.),I; (1 =Vier, (Cy, ., (A;,1,5)) = rand (I, (1 —Vier, (Cr1.rz (AT, S)) < s) :

Definition: 3.5

Let (X, 11, 15,11, I;) be an intuitionistic fuzzy ideals topological spaces andr € I-, s
€ I, X is called (r, s) — intuitionistic fuzzy ideals compact modulo an intuitioistic
fuzzy ideals space (for short (r,s) — IFC(Iy, I;) compact ) if for everyt; (1 — A) >

r,1,(1 — A) < s,and each family {B; € I*:1,(B;) > r,17,(B;) < s,i € I'} such that

A <Vicr By, there exists a finite index set I', € I" such that,
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L(AA[1—=Vier, Cr,(Bir,9)]) =1 and I, (AA [1 —Vier, C, ., (B, 1,9)]) <Ss.

1,12

Definition: 3.6

Let (X, 11, Ty, I1, I,) be an intuitionistic fuzzy ideals topological spacesandr € I-, s
€ I ,Ais called (r, s) — intuitionistic fuzzy ideals compact(for short (r,s) — IF
(I3, I)compact and each family {B; € 1*:1,(B;) = r,1,(B;) <s,i € I'} such that
A <Vi¢r B, there exists a finite index set T', € I" such that 11(1 —Vier, Bi) >rand

I;(1 —Vier, Bj) <s .

Theorem: 3.1

Let (X, 11, 13,11, I,) be an intuitionistic fuzzy ideals topological spaces and r € ,,s
el :

(1) If X is (r,s) — IF compact then X is (r,s) — IF(I;,I,)compact.

(2) IfXis (r,s) — IF(Iy,I,)compact then X is (r,s) — IFC(I;, I,)compact .

(3) IfXis (r,s) — IF(Iy,I,)compact then X is (r,s) — IF(I;, I, )QHC .

(4) If X is (r,s) — IF almost compact then X is (r,s) — IF(I;,I,)QHC.

Proof:

(1) Let {A; € IX:1,(A)) = 1,1,(A;) < s,i € T'} be a family such that Vi A; = 1
since X is (r,s) — intuitionistic fuzzy compact of X, there exists a finite subset

I', €T',such that Vi, Aj = 1,Now since 1 —Vier, A; = 0, then 11(1 —Vier, Ai) =>r
and I,(1 —Vier, A;) < s, therefore (X, 14,1,) is (r,s) — IF(I, I,)compact .

(2) Let A € 1, such that, 1y (1 — A) >r,1,(1 —A) <s, and

{B; € I*:1,(B;) = r,1,(B;) <s,i € I'} be a family such that A <V;cr B;, since X is
(r,s) — IF(I;,I,)compact of A, there exists a finite index set I', € I', such that
(1 —Vier, B;) =1,and I,(1 —Vier, B;) <'s,

since B; < C,, ., (B, 1,s) (from theorem (2.1.(C,)) ,

11,12

AN [1=Vier, Bi] = AA[1 —Vier, C;, ., (B, 1,5)] ,hence I; (A A [1 —Vier, B]) =1, and

T1,T2

L(AA[1=Vier, Bi]) <s,then;(AA[1 —Vier, C,r, (BT, 9)]) =1,

L(AA[1=Vir, C,, ., (B;,1,5)]) < s, therefore (X, 11,15, 11, 13) is (r,5) — IFC(Iy, 1)

11,12
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compact .

(3)Let{A; € IX:1,(A)) =r1,1,(A;) < s,i € '} be afamily such that Ve A; = 1,
since (X, 14,1y, 11, I,) be (r,s) — I[F(I;, I;) compact there exists a finite index I',

I such that[; (1 —Vier, A;) =1, (1 —Vier, A) < s,since A; < G, , (A, T, 5)

(1 —Vier, A)) =1 —Vier, C;, 1, (A, 1,5) , then I; (1 —Vier, Cq, ., (A;,1,5) ) = 1,and

12(1 _ViEFQ C (Ai' T, S)) S S. thus (X, T1, Ty, Ill Iz) iS (r, S) —_ IF(Il, Iz)QHC

11,72
(4) Let{A; e I*:1,(A) > 1,1,(A) < s,i € T} be afamily,such that Vier A; = 1
since X is a (r,s) — IF almost compact, there exists a finite index

I, € T',such that Vier, C; ., (A, 1,5) = 1,1 —Vier, C; 1, (A;,1,5) = 0, then

I;(1 —Vier, C, 1, (Aj,1,8)) =1 and I, (1 —Vier, Ci, o, (Ap T, s)) <s ,thus
(X) Tl) TZ) Il) 12) iS (rl S) - IF(11J IZ)QHC .
Theorem: 3.2

Let(X, 11,13, 11, I,) be a intuitionistic fuzzy ideals topological spaces ,andr € I,,s € I;
then the following are equivalent:
(DX, 1,712,141, 1) is (r,s) — IF(4, I,) compact.
(2) for any collection {A; € I*:1,(A;) = 1,1,(A;) <s,i € '}, with
Aier A; = 0, there exists a finite subest I', € T" with I; (Ajer A;) = 1,1, (Ajer A;) <s.
Proof:
(1) » (2) Let{A; € I*:1;(A) =1,1,(A) < s,i € '} be a family with Ajer A; =0
then Vi (1 — A)) = 1,since (X, 14,715,141, 1) is(r,s) —IF(I;,I,) compact,there,
there exists a finite subset I', € I" such that 11(1 —Vier, (1 — Ai) > rand
12(1 —Vier, (1 — Ai) < s, this implies that [; (AiEFO Ai) >r, (Aiel“o Ai) <s.

(2) -
Let {A; € IX:1,(A) =1,1,(A;) <s,i € I'} be a family with vier A; = 1, since
1 —Vier Ay = 0thenAjer (1—A) =0
by (2) ,then there exists a finite subset I', € I" such that I; (Aiel“o 1- Ai)) >r

and I, (AiEFo (1- Ai)) < s, this implies that I; (1 —Vjer, A;) =1 and
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I;(1 —Vier, A)) <'s therefore (X, 1,75, 1;,1,) is (r,s) — IF(I;,1;) compact.

Theorem: 3.3

Let (X,11, 13,14, 1) be (r,s) — IF(I1,1,)QHC and (r,s) — intuitionistic fuzzy
regular then (X,14,1,,1;, 1) is (r,s) — IF(I;, I,) compact.

Proof:

Let {A; € I*:1,(A) > 1,1,(A) < s,i € T'} be a family with V,cr A; = 1,since
(X,11, 1,14, L) is (r,s) — intuitionistic fuzzy regular, for eacht; (A;) > r,
1,(A) <s,A =V {B €I*:ty(B;) > r,1,(B;) <5,C,,.,(Bj1,5) <Aj€ J}
hence Vier (Vi Bj) = 1,1 —Vier (Vig Bj) = 1 —Vier (Vigier Ceyr, (Bj,1,5))

since (X, 11,1, 11,1,) be (r,s) — IF(I{,1,)QHC, then there exists a finite subset
FO cT , 11 (1 _ViETO (Vjelgrc CTLTZ (B], r, S))) >r , and

I, (1 —Vier, (Vie]go Cepr, By, s)) < s,foreachj€]

since Vjgjcr, Cqy 1, (Bj, r, s) << A;,itimplies that

(1 —Vier, (VjE]go Ceyr, (B, s)) = 1 —Vier, A;, therefore

(1 —Vigjcr, Aj) >rand I,(1 —Vigjcr., A]-) < s, thus (X,t1,12, 13, I,) is (r,s) — IF

(I,1,) compact .

Definition: 3.8

A family {A,}ier in X has the finite interscection property ((I;, I,) — FIP)iff
the intersection of no finite subfamily I', € I" such that [; (/\iep, Ai) >r and
12 (AiEFO Al) <s.

Theorem: 3.4

Let (X, Ty, T2, 11, 12) be intuitionistic fuzzy ideals topological spaces, is (r,s)-I1F-
(I;,1,) compact iff every collection {A; € IX,1,(1 — A)) >r1,1,(1 —A) <s,i €T},
A having the finite intersction proper (I;,I,) — FIP has a non — empty intersction .
Proof:

Let an intuitionistic fuzzy ideals topological space (X, 11,15, 11, I,) be( (r,s) — IF

(I, 1) compact)and consider the family,
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{A, € X, 1;(1 — A) =1,1,(1 — A;) <s,i € '} having the(I;,1,) — FIP,and

Aier A; = 0,then Vier (1 — A;) = 1,since

A, el’,yy(1—A) =>r,1,(1 —A) <s,i €I'},isa collection of (r,s) — IF(I;, I,)

compact of X with Vi (1 — A;) =1 ,there exists a finite subset I'= € I' such

that I; (1 —Vier. (1 — Ai)) >rand I, (1 —Vier. (1 — Ai)) < s this implies that

then I; (Ajer. A;) =1 and I,(Aier. A;) < s, this a contradiction Ajer, A; # 0

& Let{A; € IX,1,(A) = 1,1,(A;) < s,i € '} be a family such that v (A) =1

1 —Vier (A;)) = 0then A, (1 —A;) =0 if Vier (A)) # 1, for every finite subset
I €T then A (1 —A;) # 0and the family

A, el’,tyy(1—-A) >r,1,(1 —A) <s,i €T'} has(I,1,) — FIP, this contradiction

there exists a finite subset I'- € T" such that

{A, € 1X,1,(A) =>1,1,(A) < s,i €T}is (r,s) — IF(I;,1,) compact of X .

Theorem: 3.5

Let (X, 11,1y, 11, I,) be intuitionistic fuzzy ideals topological spaces, and A is (r,s) —
IF(I3,I;) compact then for every collection {B; € I*:B; < I, ., (CTMZ(Bi, T, s)) L ET}
with A <Vir B;, there exists a finite I'- € I, such that

I (A A [1 —Viers Iy 1, (CTLTz (B;,1, s))]) >r and

L(AA[1 =Vier. L, 1, (Co i, (B 8), 1) ]) < s

Proof:

Let {B; € I:B; < L, 1, (Co, 1, (By,1,5)) ,i € I} with A <Vicr B; then

A SVier I, o, (Crmz (B;,1,8),T, s) ,T1 (Itl’tz(CTMZ(Bi, I,s),T, s)) >r,

T, (111,12((:11,12 (B;, r,s),T, s)) < s, since the (r,s) — IF(I;,1,) compact of A; € 1X
there exists a finiteI'- S T', 11(1 —Vier. Bi) = rand 12(1 —Vier. Bi) < s ,since
B; <Ci, .,

1 =Vier. Bi 2 1 —Vier. (It ,(Cr, 1, (Bi,1,9),1,5)) ,

(B;,1,s) implies B; <1, ., (Cr1.rz (B;,1,8),T, s),
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AA (1 ~Vier. B) 2 AA |1 ~Vier. L (Copy BuT, s))] then,

I (A A [1 —Vier. It 1, (CTMz (B, 1, s))]) > rand

I, (A A [1 —Vier. le 1, (Ctl,t2 (B;,1,8),T, s)]) <s.
Theorem: 3.6

Let (X, 11,1y, 11, I;)be a intuitionistic fuzzy ideals topological spaces and A, A, are
(r,s) — IF(Iy,I;)compact then A; V A, is (r,s) — IF(I, I,)compact sub set relative
to X.

Proof:

suppose that the family {B; € I*:7,(B;) > r,1,(B;) <s,i € I'}, such that

Ay VA, <V B;,s0 Ay <Vier B; and A, <Vir B;, since A; and A, are (r,s) —

IF(I;, I,)compact there exists a finite I'- € I such that

L(AA[L=Vier, B]) 21 and 1, (A A {1V, B]) <5 ,i= 12

since Ay A (1 —Vier, Bi) VA A (1 —Vier, B;) = (A; VA A (1 —Vier, B;)
therefore I;[(A; VA2) A (1 —Vier, B))] = rand I,[(A; VA) A (1 —Vier, Bj)] <s .

Theorem: 3.7

Let (X, 11,15, 14, I;) be a intuitionistic fuzzy ideals topological spaces ,and r €
I , s € I; then the following are equivalent :

(1)(X; T1,Tp, Il) Il) is (rl S) - IF(Ill Il)QHC '
(2) Forany collection {A; € I*:1;(1 — A;)) =r1,1,(1 —A) <s,i €T},

with Aier A; = 0, there exists a finiteI'> < I" such that I; (Aiero I, ., (Ay 1, s)) >r

and [, (AiEFo L, ., (AT, s)) <s.

(3) Aier A; # 0,holds for any collection { A; € I*:1y(1 — A) =1
1,(1 — A;) < s:i € TJsuch that {I
has the (I;,1,) — FIP.

(4) For any collection {A; € IX: A; is (r,s) — FRO sets i € I'} such that

(Ayr,s): (1 —A) =>r,1,(1—A),i€T}

11,12

Vier A; = 1 ,there exists a finite subsets I'- € I" such that
L (1 =Vier, Coyry (1,,8)) Z rand Iy (1 =Vier, Gy, o, (A 1,9)) <5
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(5) For every collection {A; € I*: A, is (r,s) — FRC sets i € I'} such that

Aier A; = 0, there exists a finite subsets I'=- € I" such that

L (Vier, Ly (A1 1,9)) = rand I (Vier, Ly, (A 1,8)) < 5.

(6) Aier A; # 0 , for every collection {A; € I*: A; is (r,s) — FRCsets i € I'}

such that { I, ., (A;,1,5): A;is (r,s) — FRCsetsi € I' } hasthe(l;,1I;) — FIP .

Proof:

(1) = (2) Let{A; e IX:ty(1 — A) = 1,1,(1 — A;) <s,i € T'} be a family with
Aier A; = 0,then Vier (1 -4 =1,

Since (X, 11, Ty, I1,1,) is (r,s) — IF(I{,1,)QHC there exists a finite I € I" such

that [ (1 —Vier. (CTl,TZ(l — AT, s))) >r and

I, (1 ~Vier. (Cop o, (1= Ay, s))) <s,
Since 1 —Vier. (Cr, 1, (1 — A;,1,5)) =Ajer. It 1, (A5, 1,5),
therefore Ij (Aier. Iy, r,(Ai,1,8)) = 1,1, (/\iepo I, o, (ApT, s)) <s.

@ =@
Let {A; € IX:11(A) = 1,1,(A)) < s,i € T'} beafamily such that Vi A; = 1
then Ve (1 —A;) = 0, and by (2) there exists a finite subset I[- € ' such
that I; (/\iel"o I, ,(1— Ay, s)) > r andl, (/\ieFo L, o, (1= AT, s)) <s,
Since Aier. It, r,(1 — A;,1,8) = 1 —Vier. Cp, 1, (A 1,8) ,
L (1 Vier. Ceyr, (A3, 1,5)) = rand (1 —Vier, Cr, 1, (A, 1,)) <5,

hence(X, 11, T, 14, 1) is (r,s) — IF(I, I*)QHC.
(1) =(3)
Let{A; e I*X:ty(1 — A) =>r,1,(1 — A) <s,i € T} be a family with

{I;,r,(A,1,8) : (1 — A) =r1,1,(1 — A) <s,i €T }has the (I3,1;) — FIP,i
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Aier A; = 0 then Vier (1—-4A)) =1,
since (X, Ty, Ty, I3, 1,) is (r,s) — IF(I4,1,) QHC, there exists a finite index It € T

such that [4 (1 —Vier. G, r, (1 — Ay, s)) > r and

I (1 —Vier. Ceyey (1 — Ap1,8)) < 5

since 1 _ViEFo CTl'Tz (1 - Air r, S) = AiEFo I‘tl,‘tz (Ail T, S)

then I; (AieFo I, 1, (AT, s)) >randl, (AiEFo I, ,(ApT, s)) <s
it is contradiction Ajer, A; # 0 .
3)= (1)
Let {A; € IX:t1(A) = 1,1,(A) <s,i € T} beafamily,such that Viep A; = 1
there exists a index finite I € I' such that I; (1 —Vier. (C¢, 1,(A;,1,8))) =T
and I3(1 —Vier. (Cy, 1,(A;1,8))) <,
since 1 —Vier, Cr, 1, (A, T, ) =Aier. Iy, r,(1 — A, 1, 5) , the family
{L,,(1 = Ayr1,s) : 14(A) =1,712(A)) <s:i€T}hasthe (I, 1) — FIP by (3)
Aier. (1 —A;) # 0, this implies Vier, (A;) # 1,itis a contradiction .
(1) =4)
Let {A; € IX:i € T'} be a family of (r,s) — IFRO sets with V;cr A; = 1,then

Vier I‘[l,‘tz (Crl,rz (Ai: I, S)) = l ,and T (IT1,T2 (CT1,T2 (Ai! L, S))) 2T,

To (I‘El,‘tz (CTI:TZ (Ai, r, S))) <s,

Since (X, T1, Ty, I, 15) is (r,s) — IF(I;,1,)QHC , then there exists a finite [ € T
such that I; (1 —Vjer. Crl.rz(lrl.rz(crl.rz (A;,1,5),1,5))) > rand
I;(1 —Vier. Ceyr, (ITl,TZ(CTLTZ(Ai, r,s),T, s))) < s, since for each 1 (4;) =,

T (Ai) <s, CTl,TZ (Ai: r, S) = C‘rl,‘rz (I‘tl,‘tz (C‘tl,rz (Air L, S)r L, S)) ’
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therefore I, (1 —Vjer. (CTLT2 (A, T, s))) > rand I, (1 —Vjer. (Ctl‘T2 (AT, s)))
<s.

4) = (5)

Let {A; € IX:i € '} be a family of (r,s) — IFRC sets with A;er A; = 0, then

Vier (1—A) =1and {1—A; €1X:i €T} be a family of (r,s) — IFRO sets,

by (4) there exists a finite subset I € T’ such that

L1 ~Vier. (Co,ey (1= Ap1,8)) 2 1 and L(1 —Vier. (Crp e, (1 - Ap1,8)) <55,

since 1 —Vjr. (CTl,TZ(l — AT, s)) =Aier. It 1, (A;, 1,5) , therefore

I (Aier. Ieyey (A 1,9) ) 2 rand I (Aier, Ly, (A, 1,8)) < 5.

(5) = (1)
Let {A; € I*:t4(A) > 1,1,(A) < s,i € I'} be afamily, such that Vi A; = 1

then Vjer (ITI,TZ(CTI,TZ(Ai, I,S),T, s)) =1,

thusA;er (CTLT2 (ITl,T2 (1-A;,r1,5s),T, s)) =0

and (Crl’T2 (ITl,T2 (Aj,1,8),T, s)) is (r,s) — IFRC for the hypothesis , there exists
a finite subset I € T' such that I; (Aer. Iy, 1, (CTl»TZ (ITLTZ (Aj,1,8),1,5),1,8) =1
and I, (/\iepo ITl,TZ(CTLT2 (ITl,rz((l — A, 1,8),T, s), T, s)) <s,sincety(A)) =r
since T1(A;) = rand t,(A;) <s,

CTl,Tz (Al’ I, S) = CTl,‘[Z (ITl,TZ (CTl,TZ ((All r, S); I, S)J r, S))

and hence Ajer, Iy, 1, (CTI'T2 (Irl,rz((l — A;,1,5),1,5),1,5)

=1 —Vier. CTl,‘[Z (I‘[l,‘tz (C‘rl,rz ((1 - Ai: L, S): r, S), T, S) =1 —Vier. CT1,T2 (Ai: r, S)
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then 1y (1 —Vier. Ce,, (A, 1,5)) 2 Tand I (1 —Vier., Cr, o, (A;,1,5))

< s, therefore
(X, 11,72, 14, 1) is (r,s) — IF(I4,1,)QHC.
(6) = (4
Let {A; € IX:i € T'} be a family of (r,s) — IFRO sets with Vi1 A; =

1, there exists

a finite subset I+ € I' such that I; (1 —Vier. Ceyr, (Ap T, s)) >r and

IZ (1 —Vier. CTl,Tz (Ai; I, S)) <s,

Since 1 —Vier, Cr, 1, (A;,1,5) =Ajer. I, r, (1 — A, 1,5) and by (6) the family
{A, €e1*:(1 —A))is(r,s) — IFRCsets,i € I'} such that {I.,,(1 —A,r,8),1—A is
(r,s) — IFRC sets, i € T'} has the(ly,1;) — FIP,so0 Ajer. (1 — A;) # 0 this implies

Vier. Aj # 1, this is a contradiction .

(4)= (6)

Let {A; € IX:A;is (r,s) — IFRC sets, i € '} be a family such that
{It,r, (A, 1,8) : A is (r,s) — IFRC sets i € T } has the (I3, I,) — FIP,
If Aier (A)) =0,then Vier (1 —A;) =1 By (4),there exists a finite

subset I € I' such that, I; (1 —Vier. Cr, 1, (1 — Ay, s)) >r
and I, (1 —Vier. Cr, (1 — Ay, s)) <s,
since 1 —Vier. Cr, 1, (1 = A;,1,S) =Ajer. It 1, (A, 1,5) then I (Aiel"e I, , (AsT, S)) >r

and I, (AiEFo L, o, (Ap T, s)) < s, this is contradiction Ajer, (A;) #0 .
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