


C H A P T E R V 

B I - C E C H C L O S U R E S P A C E S 

In this chapter, the concept of $-closed set in hi- " Cech closure space 

and their properties are analysied. 

S E C T I O N 5.1 

ON S - C L O S E D S E T S IN B I - C E C H C L O S U R E SPACES 

In this section, the concept of $-closed set in hi- ^ Cech closure space 

and the properties of $-closed set in h i - " Cech closure space discussed. 

Definition: 5.1.1 

Two functions ki and k2 from power set of X to itself are called 

bi- " Cech closure operators (simply biclosure operator) for X i f they satisfy 

the following properties. 

(i) ki((f)) = (j) and k2((j)) = (j) 

(ii) A c k | (A) and A c k2(A) for any set A c X 

(iii) k , (AUB)=k , (A)Uk , (B) and k2(A U B)=k2(A) U k2(B) 

for any A,B c X 

(X, k|, k2) is called bi- ^ Cech closure space. 

Example: 5.1.2 

Let X = {a, b, c} and define a closure operator ki on X by k | ({a}) = 

{a}, k , ({b}) = {b, c}, k , ({c}) = k,({a, c})={a, c}, k,({a, b}) = k,({b, c}) = 

k i ( { X } ) = X, ki((j)) Define a closure operator k2 on X by k^da}) = {a}, 
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k2({b}) = k2({c}) - k2({b, c } ) = {b, c } , k2({a, b}) = k2({a, C}) = k2 ({X}) - X, 

kii^) =(}). Now, (X, k] , k2) is a b i - " Cech closure space. 

Definition: 5.1.3 

A subset A in a bi- " Cech closure space (X, k i , k2) is said to be 

1. kj-semi open i f A ^ ki(intkj(A)), i = 1, 2 

2. ki-semi closed i f intki(ki(A)) ^ A, i = 1, 2 

Definition: 5.1.4 

A subset A in bi-cech closure space (X, k|, k2) is said to be a 

(k i , k2)-generalized semi closed set i f k-scl2(A) Q U whenever A ^ U and U 

is k]-open in (X, T ) . 

Definition: 5.1.5 

A subset A in bi-cech closure space (X, k|, k2) is said to be a 

(k i , k2)-$ closed i f k-scl2(A) ^ U whenever A ^ U and U is ki.gs open set 

in X. 

Theorem: 5.1.6 

I f A and B are (ki, k2)-$ closed sets and so is a A U B. 

Proof 

Let A and B be the (ki , k2) $-closed sets. Let U be a ki gs-open set in 

X.Let (A U B) ^ U. Therefore, A ^ U and B ^ U. 

Then k-scl2(A) ^ U and k-sc^B) Implies ( k - c ^ A ) U k-scLCB)) ^ U . 

Hence k-scbCA U B) ^ u. Thus A U B is a (k,, k2)-$ closed set. 
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Theorem: 5.1.7 

I f A is a (ki, k2)-$ closed set. Then k-scl2(A)-A contains no non-empty 

krgs closed sets. 

Proof 

Let A be (k|, k2)-$ closed. Let U be ki-gs closed contained in 

k-scl2(A)-A. 

Now,U^k-sc l2 (A)andU^A' (1) 

Now, 

U ^ A ' then A ^ . 

Since U is kj-gs closed, U" is kpgs open. Thus, k-scl2(A) ^ U' ' . 

Consequently, 

UC[k-scl2(A)]'^ (2) 

From (1) and (2) 

U £ k-scl2(A) n [k-scl2(A)]' =<̂  

Therefore, U=(j). 

Hence, k-scl2(A)-A contain no non-empty kpgs closed sets. 

Theorem: 5.1.8 

I f A is a (k,, kz) -$ closed set, then k-scl|(x) n A^^ (j) holds 

for each xe k-scl2(A) 
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Proof 

Let A be a (k], -$ closed set. 

Suppose k-scli(x) nA=(j), for some xG k-scbCA), 

Hence, A ^ [k-scl,(x)]'. 

Now k-scl|(x) is ki-semi closed. Therefore [k-scliCx)]" is ki-semi open. 

Thus [k-scli(x)]'' is kpgs open. 

Since A is a (ki, k2) $-closed set, we have k-sc^CA) ^ [k-scli(x)]'' 

Implies k-scl2(A) H k-scli(x) 

Then x ^ k-scl2(A) is a contradiction. 

Hence k-scl2(x) H AT^ (|) holds for each xG k-sc^CA). 

Theorem: 5.1.9 

Let (X, k] , k2) be bi-cech closure space. For each x in X, {x} is krgs 

closed or { x } " is (ki, k2) -$ closed set. 

Proof 

Let (X, k i , k2) be bi-cech closure space. 

Suppose that {x} is not kpgs closed, { x } " is not kpgs open. 

Therefore, the only k]-gs open set containing {x} ' ' is X. 

Thus {x}^' c X. Now, k-scl2[{x}'^] Q k-scl2(X)=X. 

Hence {x} ' ' is a (ki, k2) -$ closed set. 
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Theorem: 5.1.10 

Let A be a (ki, k^) -$ closed subset and i f A is ki-gs open then 

A= k-scl2(A). 

Proof 

Let A be a (ki, k2) -$ closed subset of a bi-cech closure space 

(X, k i , k2) and let A be a kpgs open set. 

Then k-scl2(A) ^ U, whenever A ^ U and U is a kpgs open set in X. 

Since A is kpgs open and A ^ A , We have k - sc l2 (A)^A 

but always, A ^ k-scLCA) 

Thus, A = k-scl2(A). 

Theorem: 5.1.11 

Let A Q X and suppose that A is (ki, k2) -$ closed in (X, k i , k2). 

Then A is (k|, k2)-$ closed relative to Y. 

Proof 

Let S be any kpgs open set in Y such that A ^ S. 

Then S=U H Y for some U is kpgs open in X. 

Therefore A c U H Y implies A ^ U. Since A is a (k,, k2) -$ closed set in X, 

We have k-scLCA) ^ A . Hence Y (1 k-scLCA) C y H U =S. 

Thus A is a (ki, k2)-$ closed set relative to Y. 
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