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1 Introduction

Levine in 1970 developed the concept of g-closed sets , de ned as a set X (X; ) is g-
closed if cl(X) is contained into each open superset of X [10]. The thought has been
used widely as of late by numerous topologist since g-closed sets remain not just
characteristic speculation of closed sets. They likewise proposed a few fundamental
characteristics of topological spaces. The investigation of g-closed sets would give the
conceivable usage in PC illustrations [[7]- [9]] and their properties had been observed
to be valuable in software engineering and digital topology (see [[6]-[9]], for instance).
Due to speculations of pre closed sets, gp- closed were presented and examined in
[14]. The same creators [11] utilized gp-closed sets to get a few portrayals of prenormal
spaces in [12]. This thought was further contemplated in the work of [3],[1], [11] and
[13]. Further [15] characterized and concentrated upon the idea of gpr-closed sets
using gp-closed sets and presented the ideas of preregular T . - space and rgp-
continuity. Authors

2
[5] have proceeded with the investigation of characteristics of gpr-closed sets and gpr-
continuous functions. As of late, [4] characterized the idea of gp-closed sets

and utilized this thought to get hypothesis for quasi normal spaces. All the more
as of late, Bhardwaj et. al. [2] had presented and examined the idea of r g-closed
sets as well as *g -closed sets. In this paper, we will proceed with the investigation
of r *g-closed sets, along with presenting and describing r *g-continuous and r ~g-
irresolute functions. We also presented the ideas of r g-compactness and r g-
connectedness, and investigated their conduct under r g-continuous functions.
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AN

2 De nition of Regular - Generalized Weakly Closed Function and its
Properties

In this section, we consider the functions by involving r *g-closed sets and present
a new class of regular *-generalized weakly (brie y r ~g-continuous) continuous
AN

mapping, concept of quasi r g-open functions and discuss their
characterization
and basic properties.
N
De nition 1. A function : (A;)! (B; ) known as regular -generalized
N
8
closed (in brief r g- closed) map if closed set F of space (A;), (F) is regular
N

-generalized closed set in space (B; ).
AN

Theorem 1. Each r-closed map is a r -generalized closed map.
Proof. Consider : (A; ) ! (B; ) is r-closed map i.e. (X) is r-closed set for

each closed set X of A. Since each r-closed set is r *g-closed set so (X) also
N N

satis es the de nition of r g- closed set. Thus we have (X) is r g-closed set for
N

each closed set X of A. Hence is r g-closed. The opposite of this hypothesis does
not remain constant as appeared by taking after case.

Example 1. Let us consider A = fl; m; n; og and topologies = fA; ; fl; mg; fn; ogg,

f fgfgf gf 99
= A ;I;m;m;l;m;n . Here we have collections of r g-closed sets

in (A;) and (A;) are fA; ; fl; mg; fn; ogg and f ; A; fng; fog; fn; og; fl; n; og; fm; n; ogg and
collection of (A; ) r-closed sets is fA,; ; fl; mg; fn; ogg. De ne : (A;) ! (B;) by (I) =n, (m) =n,
(n) =1, (0) = m. Now (fl; mg) = n where

fng is r *g-closed set but fng is not r-closed. Thus s r *g-closed map but not

r-closed map.
Theorem 2. If :A!Bis aclosed map and :B!C,ar"g-closed map
| n
then CA . Cisrg-closed
| | n
Proof. Consider : A. B be closed and: B . C be r g-closed. To show

Al Cisr”g-closed. Suppose a closed set H from space A. Then by

de nition of closed map (H) is closed and (H) = ((H)) isr *g-closed as
is r ~g-closed. Thus, is r “g-closed.
N N

3 rg-continuous and r g-irresolute functions
N

De nition 2. A function (A (B; ) known as r g-continuous if
1 N
(V) is r g-closed in space (A; ) for each closed set in space (B; ).

Example 2. Let A = fl; mg, =fA; ; flg; fmgg also B = fl; m; ng, =
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f; A; fl; mgg de ne (A ! (B; ) with h=land (m) =n. Since
N N
every subset of (A; ) is r g-closed thus is r g-continuous.
A 1
De nition 3. A function : (A;) ! (B; ) known as r g-irresolute if V)
AN N

is r g-closed within space (A;) 8 r g-closed set V in (B; ).
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Example 3. Let A=1fl; m; ng, =f; A; fl;, mgg and =f ; A; fl; mg; fngg de ne : (A; ) !
(A;) by () =n, (m) =m and (n) = |. At that point
N N N
inverse image of each r g-closed set is r g-closed under . Therefore, be r g-
irresolute.
N N

Theorem 3. Every r g-irresolute function be r g-continuous.

1 A
Proof. Let : (A;)!(B; ) be rgw-irresolute function, i.e. (V)berg-
N
closed in (A;) for each r g-closed setV  in (B; ). Now since, each closed set
AN l N

be r g-closed set. Thus (V) be r g-closed in (A; ) for each closed setV in
B ).
Theorem 4. If : (A;)!(B; ) and :(B; )!(C;) are two functions
then

N N
(i) o ber g-continuous, if is continuous and be r g-continuous.

N N N

(ii) o ber g-irresolute, if be r g-irresolute and be r g-irresolute.
N N N

(i) o ber g-continuous, if be r g-continuous and be r g-irresolute.

AN

Proof. (i) Consider and be r g-continuous and continuous respectively. Let

V be closed in (Z; ), then by de nition of continuity (V) is closedin (B; )
AN 1 1 N
and r g-continuity of implies ( (T)) isrg-closed in (A;). Thatis
1 N N
o] (V) isrg-closed in (A;) where V is closed in (C; ). Hence, o isr g-
continuous.
N N
(i) Let and as de ned above be r g-irresolute. Let V be r g-closed in (C; ),
N l N
then by de nition of r g-irresolute function (V)isrg-closedin (B; ). As
A 1 1 ® 1

is r g-irresolutes ( (V))isrg-closedin (A;). Thatis (o) (V)is

AN AN
r g-irresolute in (A;) where Vis r g-irresolute in (C;). Therefore, o is

AN
r g-irresolute.

N N
(iii) Let and as de ned above be r g-irresolute and r g-continuous respec-
A 1

tively. Let V be closed in (C; ), then by de nition of r g-continuity (V)is

AN N l l N
r g-closed in (B; ). As is r g-irresolute so ( (V))isrg-closedin (A;).

1 N
Thatis (0) (V) is r g-continuous where V is closed in (C; ). Therefore, o
N
is r g-continuous.
AN
4 Quasi r g-open functions
I N
De nition 4. The map C(A) (B; ) known as r g-open map if the image
AN
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A

(X) is r g-open in (B; ) for all open set X in (A;).
De nition 5. Allzunction (A | (B; ) known as Quasi r g-open if the

image of all r g-open set in A be open in B.

Example 4. Let A=fl; m; ng, =f; A; flg; fmg; fl, mgg and =f ; A; fn g; fl; mgg de ne :
(A;) ! (B;) by (I) =n, (m) =nand (n) = n. We have the col-

"ffgfgfgfgfgfgglection of r g-opensetin (A;)are;A;l;m;n;
Lm;lin;m;n.
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N
Now we see the image of each r g-open subset maps into open set of (B; ).
N

Finally, by de nition 5  is Quasir g -open.

n

!
Theorem 5. A function : (A;) (B; ) known as Quasi r g-open i for

AN

all subset Uof A, (rg int(U)) int( (U)).

AN

Proof. Let be the Quasi r g-open function and U be a subset of A. Now,
AN N

we have int(U) Uandrg int(U) be a r g-open set. Thus we get that
AN N

AN

(rg intV)) (U).As (rg int(U)) is open (rg int(U)) int( (U)).

On the other hand, expect that U be a r g-open setin A then (U)= (rg
int(U)) int( (U)) but int( (U)) (V). Consequently, (U) =int( (U)) and
N

hence is Quasir g-open.

N N
1 1 !
Theorem 6. If a function : (A;) (B; ) be Quasir g-open thenrg
int( (G) (int(G)) for all subset G of B.
A 1
Proof. Consider G to be any arbitrary subset of B. At that point, r g int(  (G))
AN N N 1
is ar g-open setin A and B be a Quasi r g-open, then, (r g int( Q)
1 A 1 1
int( ( (G))) int(G). Thus, rg int( (G) (int(G)). Review that
N N

a subset S is known as a r g-neighbourhood of a point a of A, if 9 ar g-open
setUst.a2U S.

AN

De nition 6. Amap : (A;)! (B; ) is known as ar g-closed map if the
N
image (A) isr g-closed in (B; ) for each closed set A in (A; ).
N

De nition 7. A function : A! B is known as Quasi r g-closed if the image
N N

of each r g-closed set in A is closed in B. i.e. each Quasi r g-closed function
N

is closed as well as r g-closed.
A ! 8

De nition 8. A function : (A;) (B; )is known asr "g -closed if r’g-

closed set F of A, (F) ber g-closed in B.

Example 5. Let A=B =fl; m; ng, = f; A; fl, mgg and = f ; B; fng; fl; mgg. De ne a
function: (A;) ! (B;) by () =m, (m) =n and (n) =
N

|. Here, we have the collections of r g-closed setsin (A;) and (B; )are
f; A; flg; fmg; fng; fl; mg; fl; ng; fm; ngg and f ; B; flg; fmg; fng; fl; mg; fl; ng; fm; ngg
N N

respectively. Now, for each r g-closed set in (A; ) function maps into r g-

closed set in (B; ). Therefore, is r g -closed.
Theorem 7. 1f : (A;)!(B; )and : (B; )! (C;) are two functions.
Then

N AN
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(i) o isclosed if is r g-closed and is Quasir g-closed.
(i) o isr"g -closed if be Quasir "g-closed and is r "g-closed.

(i) o is Quasir "g-closed if isr"g -closed and is Quasi r "g-closed.
N N
Proof. (i) Here be r g-closed and be Quasir g-closed. To prove o be
N

AN

closed. Let F be arbitrary closed in (A; ). If, berg-closedso (F)berg-
N

closed in (B; ). Also be Quasir g-closed so ((F))is closedin (C;). i.e.
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o (F)is closed in (C;) where F be closed setin (A;). Thus, o is closed.

N AN (ii) Here be Quasi r g-closed and be r g-closed. To
proveoberg-

closed. Let F be arbitrary r *g-closed in (A; ). If, be Quasir *g-closed so (F)
be closed in (B; ) also, isr”"g-closed so ((F))isr~g-closedin (C;). i.e.

o (F)isr”~g-closed in (C; ) where F be r *g-closed set in (A; ). Thus o is

r °g -closed.
N N
(i) Here be r g -closed and be Quasir g-closed. To prove o is Quasi
r “g-closed. Let F be arbitrary r *g-closed in (A; ). Since is r *g -closed so
N N
(F)isrg-closedin (B; ) also is Quasir g-closed so ((F))is closed in
N

(C;).i.e. o(F)isclosedin (C;) where F be r g-closed set in (A; ). Thus,
N
0 is Quasi r g-closed.
Theorem 8. If :(A;)!'(B; )and . (B; ) ! (C;) are two functions
N

such that o : (A;)!(C;) be Quasir g-closed. Then
AN

AN

(i) If be r g-irresolute surjective, then be Quasi r g-closed.

(i) If be r "g-continuous injective, then be r "g -closed.

Proof. (i) Here : (A;)!(B; )and o : (A;)! (C;) are r g-irresolute
N

AN

surjective and Quasi r g-closed respectively. To show is Quasi r g-closed. Let
AN AN

1 N

F be r g-closed in (B; ) as is r g-irresolute, so (F) isrg-closedin (A;).
A 1

As o is Quasir g-closed and is surjective. Thus, o ( (F))= (F)and
N

closed in (C;), that is, (/I\:) be closed in (C; ) where F is r g-closed in (A; ).

Therefore, is Quasir g-closed. .

(ii) Here (B )! (S\:; )and o : (A;)! (C;A) are r g-continuous
i/(ljective and Quasi r g-closed respectil\\/ely. To show isr g -closed. Let F be

r g-closed in (/,\A; ) as o is Quasir g-closed, so o (F) be closed in (C;).

Again beAr g-continuous and injective function. T\hus, l( o(F))= (F),

which is r g-closed in (B; ), thatis, (F) isr g-closed in (B; ), where F is

r "g-closed in (A; ). Th/L\JS is r "g -closed. .

5 On Regular generalized (r g)-Compactness in Topological Space

In this section we extend the concept of open cover and compactness in the form
N N N
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of r g-closed sets to introduce r g-open cover and r g-compactness and discuss
their properties and characterization.

AN

De nition 9. The collection fG;j :j 2 g of r g-open sets in a topological
A Sf 2 g
space A is known as r g-open cover of a subset S is S Gj:j holds.
N N

De nition 10. The topological space (A; ) is known as r g-compact if r g-open

cover of A has a nite sub cover. .

De nition 11. A subset S of a topological space A(A; ) is known as r g-Compact
relative to Aﬁ‘ collectio]r: C2;j : jg of r g-open subsets of A such that

S Sij 1j2 g9 nite subset oof suchthatS Sij 1j2 0d.
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AN

De nition 12. A subset S of a topological space A is known as r g-Compact
N

if S is r g-Compact as a subspace of A.

1 A

Theorem 9. Let (A (B; ) is a surjective and r g-continuous map. If
AN

A is r g-compact, then B is compact.

N

!
Proof. Here, we have : (A;) (B; ) a surjective and r g-continuous map
N

and A be r g-compact. To prove B be compact. Let fG; :j2 gisanopen
1 N AN
r g-open cover of space A. As, Aisr g-
cover of B. Thenf (Gj):j2 gbea 1 1 1 1
compact, it has a nite sub cover, say f (Gu); (G2); (G3);ii; (Gn)g.

B be compact.

AN

Theorem 10. Foramap : (A;) ! (B; ) isr g-irresolute and a subset S
AN N

of A'is r g-compact relative to B, then the image (S) is r g-compact relative
to B.

AN

Proof. Here, we have : (A;)! (B; ) is r g-irresolute also S subset of A is
N N

r g-compact relative to A. To prove (S) is r g-compact relative to B. Let fG; :
N

S f (Gj):j2 gwhere (Gi)isrg-openinA S
j 2 g be a collection of r g-open sets in B such that S fGj:j2 g. Then
1 1 i

for each j. Since S is
AN

Gng
r g-compact S S
such that S f)Gi):i2 gi.e. (S) fGj:j2 g. Hence, (S)is
AN
relative to B.
N N N
Theorem 11. A r g-closed subset of a r g-compact space A is r g-compact
relative to A.
N JA
Proof. Consider M is a r g-closed subset of a r g-compact space A. Therefore,
N N

AnM be r g-open in A. Now to prove M is r g-compact relative to A. Let be a
N N N

r g-open cover for M. Then f ; AnMg be a r g-open cover for A. As, Aberg-

compact, by de nition 12, X has a nite subcover, say fA1; Az; As; : :: Ang = 1.

If AnM does not belong, then 1 n(AnM) is a subcover of M. Thus by de nition
AN

12 M is r g-compact relative to A.

AN

6 rg-Closure

AN
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De nition 13. For a subset X of (A; ), we de ne the r g-closure of X as
follows:

r'g cl(X)=TfF:Fisar"g closedinA; X Fg A
Theorem 12. Let X be a subset of (A;)anda 2 A. Thena 2 r gcl(X) i
N
VT X6= 8rgopen~
set V containing a.
X AnV,rg cl(X) AnVandthena?2=rg cl(X), T
Proof. Let there be a r g-open set V containing a so that V X = . Since
AN AN

a contradiction.
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AN AN

Conversely, leta2=rg cl(X); then 9 a r g-closed set F containing X s.t
N

a2=F.Sincea2AnFandAnFisrg-open, (AnF) X=,whichisa

contradiction. T
Theorem 13. Let X and Y be subsets of (A; ). Then
N

(&rg cl()= andrg cl(A)=A
(b)If X Y ,thenrg cl(X) rg cl(Y)
©rg cX)=rg clirg cl(X))

(er'g cl(XS Y) r’g clX) Sr’g clY)
(drg cX Y) rg cX) rg clY)

T T A
A,F g = . Hence, proved. Ti
Proof. (a) By using the de nition 13 r g cl()= F:Fisarg-closed in

AN

rg-closedin A, Y Fg.As X Yimplies X Fwhere Fisar’
(b) Here X Y and by using de nition 13 we have r g cliy) = fF:Fisa
N N

g-closed in
N N
Aieerg  clX) rg cl(Y ). Hence, proved.
N N
inA, X Fg,So,r’g clr'g cl(X))=r"g cl(™ fF:Fisar g-closed
(c) By using the de nition 13, we have r g clX)= fF:Fisarg-closed
in A, X F g). Hence, proved. T
AN N
is ar g-closed S 4 gg f f S T g9
drg clX Y)= fF:Fisarg-closedin A, X Y Fg ffF: F
N N
rg cl(X) rg cl(y). ST
in A, X F F:Fisarg-closedin A, Y F =
N N
Hence, proved
to part (d).
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