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The purpose of this paper is to give a new type of closed functions called
inductively quasi — gs —closed functions, also we obtain, its characterization and its

1.Introduction

Veerakuma . M.K.R.S.[1] introduced a new class of sets
called g-closed sets in topological spaces.

Also ,he introduced [2] that g~ -closed sets , g-closed
sets, Between g" -closed sets and g-closed sets .

After then Sundaram .P, Rajesh. N., Thivagar. M.L. and
Dusynski,Z [ 5] ,they introduced & semi— closed sets in
topological spaces .

Also Rajesh. N. and Ekici. E, [8] had introduce anew
function called quasi gs closed function .

Throughout this paper ,spaces means topological anew
spaces and f:(X,T) — (Y,V) ( or simply f: X
—Y)denotes a function from a space (X,T) into a space
(Y,V) , also f:X=Y denotes onto function ,and gs -
closed means (generlization semi- closed for a subset A
of a space X ,the closure of A denoted by cl (A),also in
this paper | am introducing a new definition which is
called (inductively quasi gs - closed function),and
obtaining basic definitions and theorems for this
definition.

2-Basic definitions and theorems

We would like to point out that all the definitions
provided in this research has been formulated by
researchers by adoption of their counterparts in
topological spaces.

Definition(2-1):[3 ]
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Let AcX be a set ,we say that A is semi-open
set(denoted by s-open) in X iff 3 an open set G in X, >
GcAccl (G).

Definition(2-2): [3]

A subset of a space (X,T) is called semi- closure of a
subset A of X,

Denoted by s cl(A),is defined to be the intersection of all
s-closed sets containing A'in X .

Definition(2-3): [1]

A subset A of space X is called g -closed if cl(A) c U,
whenever A < U and U is s-open in X. the complement
of g -closed set is called g -open set.

Definition(2-4): [2]

A subset A of space X is called g*- closed if cl(A) c U,
whenever A — U and U is g -open in X. the complement
of g* -closed set is called g* -open set.

Definition(2-5): [4]

A subset A of space X is called g#-semi-closed if scl(A)
< U, whenever A < U and U is g* -open in X. the
complement of g#-closed set is called g#-open set.
Definition(2-6): [5]

A subset A of space X is called g -semi-closed (briefly
gs-closed) if cl(A) — U, whenever A c Uand U is g#-
semi open in X. the complement of gs-closed set is
called gs -open set.

The union(respectively intersection ) gs-open (resp. gs -
closed) sets , each contained in(resp. contaning )a set A


mailto:dean_coll.science@uoanbar.edu.iq

P- ISSN 1991-8941 E-ISSN 2706-6703
2013,(7), (1) :187-190

in a spaces X is called the gs —interior (resp. gs -closure)
of A and is denoted by gs- int (A) (resp. gs -cl(A))[6].
Definition(2-7): [7]

A function f:(X,T) — (Y,V) is said to be gs - closed if
f(U)is gs- closed in Y for every closed subset U of X.

Definition(2-8) : [8]
A function f:(X,T) — (Y,V) is said to be quasi gs -
closed if f(U)is closed in Y for every gs - closed subset
U of X.
Definition(2-9): [9]
A function f:(X,T) — (Y,V) is said to be inductively
closed function iff 3 X1cX> f(X1)=f(X) and f | X1:
X1— f(X) is closed .
Definition(2-10):
A function f:(X,T) — (Y,V) is said to be inductively
quasi gs - closed function iff 3 X1c=Xs f(X1)=f(X) and
f| X1: X1— f(X) is quasi gs -. Closed
Definition(2-11) : [10]
Let f: X —Y be a function and AcX, a set A is said to
be an inverse set if
A=f-1(f(A)).
Remark and example(2-12)
i- every quasi gs - closed function is closed as well as gs
-. Closed.
ii- the converse of (i) is not true (every gs -. Closed
(resp. Closed.) function may be not gs - closed function )
by the following example
let X=Y={a b ,c }, T={@d,X,{a ,b}} , and
@.Y {a}{b ,c}}
define a function f:(X,T) — (Y,V) by :-
f(a)=b ,f(b)=c ,f(c)=a
fis gs - closed function as well as closed but not quasi
gs - closed function .
3- Basic theorems:

Theorem(3-1)
If f: X =Y is inductively quasi gs - closed 1-1function
and A is an inverse subset of X ,then
f| A: A— Y is also an inductively quasi gs - closed
function.
Proof:-
let f: X —Y be an inductively quasi gs - closed
function,
then 3 X1cX> f(X1)=f(X) and f | X1: X1— f(X) is
quasi gs- closed

v={
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Now ,to show f| A: A— Y inductively quasi s closed
- function
Let A1cA ,and consider Al=An X1
we need to show f(Al)= f(A) and f| Al: Al— f(A) is
quasi gs - closed function.
f(AL1)=f(An X1)
=f(f-1(f(A)) N X1)
=f(A) N f(X1)
=f(A)
Now, let W be gs - closed in Al
So, 3 gs- closed set W* in X1 5W=W*n Al
f(W)=F(W*nA1)

=f(W*nANX1)

=f(W*n A)

= f(W* ) f(A)
Since W* is gs- closed in X1 and f| X1: X1— f(X) is
quasi gs- closed
f(W*) closed in f(X1)=f(X)
Therefore f(W* ) f(A) is closed in f(A)
Thus f| Al: Al— f(A) is quasi gs- closed function.
Therefore f | A: A— Y inductively quasi gs- closed
function
Corollary: (3-2)
If f: X = Y is an inductively quasi gs- closed function
and J= T < Y, then fT:f-1(T) —»T is also an
inductively quasi gs-closed function.
Proof:-
f: X = Y is inductively quasi gs-closed function

IX 1 < X > f(X1)=f(X) and f| X1: X1— f(X) is
quasi gs-closed.
Now, to prove
closed function
Let X* < f-1(T) > X* = X 1n f-1(T)
Now, to show fT (X*) =T and fT | X* : X* —T is quasi
gs-closed function.
fT (X*)=f (X*) = f(X 1~ f-1(T))
=fX1)NT
=Y T
=T
Now ,let W be gs-closed in X*
Hence, 3 gs-closed set W* in X1 sW=W*n X*
fF(WF(W*X*)
=f(W*X1nf-1(T))

= f(W*n f-1(T))

fT:f-1(T) —T inductively quasi gs-
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=f(W*)NT

Since W* is gs-closed in X1 and f| X1: X1— f(X) is
quasi gs- closed

Then f(W*) closed in Y

Therefore f(W* ) n T is closed in T

Thus fT| X* : X* —T is quasi gs- closed function.
Therefore fT:f-1(T) —T inductively quasi gs- closed
function.

Theorem(3-3)

Let f :X=Y be a function ,X=W1uUW2 with f(W1) and
f(W2 ) are closed in f(X), iff | W1: W1—Y and f|W2:
W2—Y are inductively quasi gs-closed functions .then f
:X—Y is an inductively quasi gs-closed function.

Proof:-

f |[W1l: W1—Y is an inductively quasi gs-closed

function then,

3 Xlc W1s f(X1)=f(W1) and and f| XI: X1—

f(W1) is quasi gs—closed function

also f | W2: W2—Y is an inductively quasi gs-closed

function.

IX2cW25 f(X2)c f(W2) and f| X2: X2— f(W2) is

quasi gs-closed

Now to show f :X—Y is an inductively quasi gs-closed

function.

Let X*=

f(X*)=f(X1UX2)
=f(X1) Uf(X 2)
=f(W1)uf(w2)
=f(W1uw2 )=f(X)

So f (X*)=f (X ) and to show f | x*: X*— f(X) is quasi

§s —closed function

Let J= T gs—closed in X*

T=Trn X*

=Tn (X1 uX 2)

=(Tn X1) U(TN X 2)

f(T)=f(T X1) U(TN X 2)]

=f (T X1) Uf(T X 2)

Since T gs—closed in X*,s0 T X1 gs —closed in X1

And f| X1: X1— f(W1) is quasi gs-closed function

So f (T X1) closed in f(W1) and f(W1) closed in f(X),

f (T X1) closed in f(X)

similarly f(T~ X 2) closed in f(X)

f|x*: X*— f(X) is quasi gs- closed function

X1 uX 2c X
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therefore f :X—Y 1is an inductively quasi gs-closed
function.

Theorem(3-4)

If f: X — Y is an inductively quasi gs-closed function
and g :Y—Z is a closed function ,then gof: X —Z is
an inductively quasi gs - closed function

Proof:-

since f: X — Y is an inductively quasi gs - closed
function

thend X* < X 5 f(X*)=f(X) and f [ x*: X*— f(X) is
quasi gs — closed function

now ,to prove g o f: X —Z 1is an inductively quasi gs -
closed function

we need to show gof (X*)=gof (X) and gof | x*: X*—Z
quasi gs -closed function

gof (X*)=g[f(X*)]=g[f(X) ]= gof (X)

now ,let U be gs-closed set in X* ,and since f | x*: X*—
f(X) is quasi gs—closed function ,then f(U)is closed in Y
and since g :Y—Zis a closed function

then g(f(U))=gof (U) is closed in Z

so gofl x*: X*—Z isa quasi §s - closed function
therefore go f: X —Z is an
closed function.

Theorem(3-5)

Let f:X—Y and g :Y=Z be two functions and g of
:X—Z is an inductively quasi gs - closed function ,if g is
continuous one to one function ,then f is inductively
quasi gs-closed function .

Proof:-

to prove f: X — Y inductively quasi gs-closed function.
Since gof :X—Z is
function

Then,3 X 1 < X > gof (X 1)=gof (X) and gof|x1: X 1
—Z is quasi gs -closed function

Now, since go f (X 1)=go f(X)

,then g[f (X 1)]=g[f(X)]

f(X1)=f(X)[g is 1-1 and on to]

let G be gs—closed set in X 1

gof (G) is closed in Z[since and gof :X—Z is inductively
quasi gs—closed function]

now g :Y=Z is continuous one to one function
f(G)=g-1(gof (G))= g-1[g[f(G)]] is closed in Y=f(X)
therefore f: X — Y is inductively quasi gs-closed
function

inductively quasi gs-

an inductively quasi gs—closed
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Corolly (3-6)

Let f:X=Y and g :Y=Z be two inductively quasi g5
closed functions then

gof :X=Z is an inductively quasi gs - closed function .

Proof:-

since f: X = Y is an inductively quasi gs - closed
function

thend X* < X > f(X*)=f(X) and f | x*: X*= f(X) is
quasi gs — closed function

also g :Y=Z be two inductively quasi gs—closed
function

thend Y*< Y> f(Y*)=f(Y) and g | Y*: Y*= (Y) is
quasi gs — closed function

to show g of :X=Z is inductively quasi gs - closed
function .

we need to show g o f(X*)=g of(X) and gofl x*: X*—Z
quasi gs - closed function

Now g[ f(X*)]=g [f(X)]= g of(X)

Let W be gs - closed subset of X*

Since f|x*: X*= f(X) is quasi gs — closed function
f(W)isclosedin Y

and gl Y*: Y*= f(Y) is quasi &s — closed function

so g is a closed function(by remark(2-7)

g(f(wW)) is closed in Z

hence gof | x*: X*—Z is quasi gs - closed function
therefore g of :X=Z is an inductively quasi gs - closed
function .
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