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Appendix I 
      Y = {p,q,r} 

1.    = {Y,ϕ,{p}}         {Y, ϕ,{q,r}} 

 *
-open sets 

Y,ϕ,{p}  
 *

-closed sets 

Y,ϕ,{q,r} 

J-open sets 

 P(Y) – {q,r} 

J-closed sets 

 P(Y) – {p} 

J*- open sets 

P(Y) – {q,r} 

J*-closed sets 

 P(Y) – {p} 

J**- open sets 

P(Y) – {q,r} 

J**-closed sets 

 P(Y) – {p} 

r*-open sets 

Y,ϕ,{p} 

r*-closed sets 

Y,ϕ,{q,r} 

δ -open sets 

 Y,ϕ 

δ -closed sets 

 Y,ϕ 

g -open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r} 
g -closed sets 

 Y,ϕ,{q},{r},{p,q},{p,r},{q,r} 

α - open sets 

 Y,ϕ,{p},{p,q},{p,r} 
α -closed sets 

 Y,ϕ,{q},{r},{q,r} 

semi - open sets 

 Y,ϕ,{p},{p,q},{p,r} 
semi -closed sets 

 Y,ϕ,{q},{r},{q,r} 

pre - open sets 

 Y,ϕ,{p},{p,q},{p,r} 
pre -closed sets 

 Y,ϕ,{q},{r},{q,r} 

semi pre - open sets 

 Y,ϕ,{p},{p,q},{p,r} 
semi pre -closed sets 

 Y,ϕ,{q},{r},{q,r} 

regular open sets 

 Y,ϕ 
regular closed sets 

 Y,ϕ 

π - open sets 

 Y,ϕ 
π -closed sets 

 Y,ϕ 

αg - open sets 

Y,ϕ,{p},{q},{r},{p,q},{p,r} 
αg -closed sets 

Y,ϕ,{q},{r},{p,q},{p,r},{q,r} 

g
*
 - open sets 

 Y,ϕ,{p} 
g

*
 -closed sets 

 Y,ϕ,{q,r} 

ĝ - open sets 

 Y,ϕ,{p} 
ĝ -closed sets 

 Y,ϕ,{q,r} 
*
g - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r} 

*
g -closed sets 

 Y,ϕ,{q},{r},{p,q},{p,r},{q,r} 

gs - open sets 

Y,ϕ,{p},{q},{r},{p,q},{p,r} 

gs -closed sets 

Y,ϕ,{q},{r},{p,q},{p,r},{q,r} 

sg - open sets 

Y,ϕ,{p},{p,q},{p,r} 

sg - closed sets 

Y,ϕ,{q},{r},{q,r} 
#gs - open sets 

 Y,ϕ,{p},{p,q},{p,r} 

#gs -closed sets 

 Y,ϕ,{q},{r},{q,r} 

g
*
s - open sets 

 Y,ϕ,{p},{p,q},{p,r} 

g
*
s -closed sets 

 Y,ϕ,{q},{r},{q,r} 

δg - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r} 

δg -closed sets 

 Y,ϕ,{q},{r},{p,q},{p,r},{q,r} 

gδ - open sets 

P(Y) 

gδ -closed sets 

P(Y) 
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δg
*
 - open sets 

 Y,ϕ,{p} 

δg
*
 -closed sets 

 Y,ϕ,{q,r} 

δg
‡
 - open sets 

P(Y) 

δg
‡
 -closed sets 

P(Y) 

πg - open sets 

P(Y) 
πg -closed sets 

P(Y) 

πgs - open sets 

P(Y) 

πgs -closed sets 

P(Y) 

πgα - open sets 

P(Y) 

πgα -closed sets 

P(Y) 

πgp - open sets 

P(Y) 

πgp -closed sets 

P(Y) 

πgsp - open sets 

P(Y) 

πgsp -closed sets 

P(Y) 

gsp - open sets 

Y,ϕ,{p},{q},{r},{p,q},{p,r} 

gsp - closed sets 

Y,ϕ,{q},{r},{p,q},{p,r},{q,r} 

gspr - open sets 

P(Y) 

gspr -closed sets 

P(Y) 

rg-open sets 

P(Y) 
rg-closed sets 

P(Y) 

rwg- open sets 

P(Y) 
rwg-closed sets 

P(Y) 

gpr- open sets 

P(Y) 

gpr – closed sets 

P(Y) 

 

 Y = {p,q,r} 

 2.   = {Y, ϕ,{p},{p,q}}       = { Y, ϕ,{r},{q,r}} 

 *
-open sets 

Y,ϕ,{p} 

 *
-closed sets 

Y,ϕ,{q,r} 

J-open sets 

P(Y) –{q,r} 

J-closed sets 

P(Y) –{p} 

J*-open sets 

Y, ϕ,{p},{q},{p,q} 

J*-closed sets 

Y, ϕ,{r},{q,r},{p,r} 

J**-open sets 

P(Y) –{q,r} 

J**-closed sets 

P(Y) –{p} 

r*-open sets 

Y,ϕ,{p} 

r*-closed sets 

Y,ϕ,{q,r} 

δ - open sets 

 Y,ϕ 

δ -closed sets 

 Y,ϕ 

g - open sets 

Y,ϕ,{p},{q},{p,q} 

g -closed sets 

Y,ϕ,{r},{p,r},{q,r} 

α - open sets 

 Y,ϕ,{p},{p,q},{p,r} 

α -closed sets 

 Y,ϕ,{q},{r},{q,r} 

semi - open sets 

 Y,ϕ,{p},{p,q},{p,r} 

semi -closed sets 

 Y,ϕ,{q},{r},{q,r} 

pre - open sets 

 Y,ϕ,{p},{p,q},{p,r} 

pre -closed sets 

 Y,ϕ,{q},{r},{q,r} 

semi pre - open sets 

 Y,ϕ,{p},{p,q},{p,r} 

semi pre -closed sets 

 Y,ϕ,{q},{r},{q,r} 

regular open sets 

 Y,ϕ 
regular closed sets 

 Y,ϕ 



 
 

  
 
 
 

Appendices 

Analysis of Some Generalized Closed Sets Using 𝜼*-Closure Operator 

π - open sets 

 Y,ϕ 
π -closed sets 

 Y,ϕ 

αg - open sets 

Y,ϕ,{p},{q},{p,q},{p,r} 
αg -closed sets 

Y,ϕ,{q},{r},{p,r},{q,r} 

g
*
 - open sets 

 Y,ϕ,{p},{q},{p,q} 
g

*
 -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

ĝ - open sets 

Y,ϕ,{p},{p,q} 
ĝ -closed sets 

Y,ϕ,{r},{q,r} 
*
g - open sets 

 Y,ϕ,{p},{q},{p,q} 

*
g -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

gs - open sets 

Y,ϕ,{p},{q},{p,q},{p,r} 
gs -closed sets 

Y,ϕ,{q},{r},{p,r},{q,r} 

sg - open sets 

Y,ϕ,{p},{p,q},{p,r} 

sg - closed sets 

Y,ϕ,{q},{r},{q,r} 
#gs - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r} 

#gs -closed sets 

 Y,ϕ,{q},{r},{p,r},{q,r} 

g
*
s - open sets 

Y,ϕ,{p},{p,q},{p,r} 
g

*
s -closed sets 

Y,ϕ,{q},{r},{q,r} 

δg - open sets 

 Y,ϕ,{p},{q},{p,q} 
δg -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

gδ - open sets 

P(Y) 
gδ -closed sets 

P(Y) 

δg
*
 - open sets 

 Y,ϕ,{p},{q},{p,q} 
δg

*
 -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

δg
‡
 - open sets 

P(Y) 
δg

‡
 -closed sets 

P(Y) 

πg - open sets 

P(Y) 
πg -closed sets 

P(Y) 

πgs - open sets 

P(Y) 
πgs -closed sets 

P(Y) 

πgα - open sets 

P(Y) 
πgα -closed sets 

P(Y) 

πgp - open sets 

P(Y) 
πgp -closed sets 

P(Y) 

πgsp - open sets 

P(Y) 
πgsp -closed sets 

P(Y) 

gsp - open sets 

Y,ϕ,{p},{q},{p,q},{p,r} 

gsp - closed sets 

Y,ϕ,{q},{r},{p,r},{q,r} 

gspr - open sets 

P(Y) 
gspr -closed sets 

P(Y) 

rw- open sets 

P(Y) 
rw-closed sets 

P(Y) 

rwg- open sets 

P(Y) 
rwg-closed sets 

P(Y) 

gpr-open sets 

P(Y) 
gpr-closed sets 

P(Y) 

 

    Y = {p,q,r} 

    3.   = {Y, ϕ,{p,q}}        = { Y, ϕ,{r}} 

 *
-open sets 

Y,ϕ 

 *
-closed sets 

Y,ϕ 

J-open sets 

P(Y) 

J-closed sets 

P(Y) 

J*-open sets 

Y, ϕ,{p},{q},{p,q} 

J*-closed sets 

Y, ϕ,{r},{q,r},{p,r} 
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J**-open sets 

P(Y) 

J**-closed sets 

P(Y) 

r*-open sets 

Y,ϕ 

r*-closed sets 

Y,ϕ 

δ - open sets 

 Y,ϕ 
δ -closed sets 

 Y,ϕ 

g - open sets 

 Y,ϕ,{p},{q},{p,q} 
g -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

α - open sets 

 Y,ϕ,{p,q} 
α -closed sets 

 Y,ϕ,{r} 

semi - open sets 

 Y,ϕ,{p,q} 
semi -closed sets 

 Y,ϕ,{r} 

pre - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r},{q,r} 
pre -closed sets 

 Y,ϕ,{p},{q},{r},{p,r},{q,r} 

semi pre - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r},{q,r} 
semi pre -closed sets 

 Y,ϕ,{p},{q},{r},{p,r},{q,r} 

regular open sets 

 Y,ϕ 
regular closed sets 

 Y,ϕ 

π - open sets 

 Y,ϕ 
π -closed sets 

 Y,ϕ 

αg - open sets 

Y,ϕ,{p},{q},{p,q} 
αg -closed sets 

Y,ϕ,{r},{p,r},{q,r} 

g
*
 - open sets 

 Y,ϕ,{p},{q},{p,q} 
g

*
 -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

ĝ - open sets 

 Y,ϕ,{p},{q},{p,q} 
ĝ -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 
*
g - open sets 

 Y,ϕ,{p},{q},{p,q} 

*
g -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

gs - open sets 

Y,ϕ,{p},{q},{p,q} 
gs -closed sets 

Y,ϕ,{r},{p,r},{q,r} 

sg - open sets 

Y,ϕ,{p},{q},{p,q} 

sg - closed sets 

Y,ϕ,{r},{p,r},{q,r} 
#gs - open sets 

 Y,ϕ,{p},{q},{p,q} 

#gs -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

g
*
s - open sets 

 Y,ϕ,{p},{q},{p,q} 

g
*
s -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

g
#
s - open sets 

 Y,ϕ,{p},{q},{p,q} 
g

#
s -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

δg - open sets 

 Y,ϕ,{p},{q},{p,q} 

δg -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

gδ - open sets 

P(Y) 
gδ -closed sets 

P(Y) 

δg
*
 - open sets 

 Y,ϕ,{p},{q},{p,q} 

δg
*
 -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

δg
‡
 - open sets 

P(Y) 

δg
‡
 -closed sets 

P(Y) 

πg - open sets 

P(Y) 

πg -closed sets 

P(Y) 

πgs - open sets 

P(Y) 

πgs -closed sets 

P(Y) 

πgα - open sets 

P(Y) 

πgα -closed sets 

P(Y) 

πgp - open sets 

P(Y) 

πgp -closed sets 

P(Y) 
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πgsp - open sets 

P(Y) 
πgsp -closed sets 

P(Y) 

gsp - open sets 

Y,ϕ,{p},{q},{p,q},{p,r},{q,r} 

gsp - closed sets 

Y,ϕ,{p},{q},{r},{p,r},{q,r} 

gspr - open sets 

P(Y) 
gspr -closed sets 

P(Y)  

rg- open sets 

P(Y) 
rg-closed sets 

P(Y) 

rwg- open sets 

P(Y) 
rwg-closed sets 

P(Y) 

gpr-open sets 

P(Y) 
gpr-closed sets 

P(Y) 

 

   Y = {p,q,r} 

   4.   = { Y, ϕ,{p},{q},{p,q}}       = {Y, ϕ,{r},{p,r},{q,r}} 

 *
 - open sets 

 Y,ϕ,{p},{q},{p,q} 
 *

 -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

J-open sets 

Y,ϕ,{p},{q},{p,q} 

J-closed sets 

Y,ϕ,{r},{p,r},{q,r} 

J*-open sets 

Y,ϕ,{p},{q},{p,q} 

J*-closed sets 

Y,ϕ,{r},{p,r},{q,r} 

J**-open sets 

Y,ϕ,{p},{q},{p,q} 

J**-closed sets 

Y,ϕ,{r},{p,r},{q,r} 

r*-open sets 

Y,ϕ,{p},{q} 

r*-closed sets  

Y,ϕ,{p,r},{q,r} 

δ - open sets 

 Y,ϕ,{p},{q},{p,q} 
δ -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

g - open sets 

 Y,ϕ,{p},{q},{p,q} 

g -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

α - open sets 

 Y,ϕ,{p},{q},{p,q} 

α -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

semi - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r},{q,r} 

semi -closed sets 

 Y,ϕ,{p},{q},{r},{p,r},{q,r} 

pre - open sets 

 Y,ϕ,{p},{q},{p,q} 

pre -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

semi pre - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r},{q,r} 

semi pre -closed sets 

 Y,ϕ,{p},{q},{r},{p,r},{q,r} 

regular open sets 

 Y,ϕ,{p},{q} 

regular closed sets 

 Y,ϕ,{p,r},{q,r} 

π - open sets 

 Y,ϕ,{p},{q},{p,q} 

π -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

αg - open sets 

 Y,ϕ,{p},{q},{p,q} 

αg -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

g
*
 - open sets 

 Y,ϕ,{p},{q},{p,q} 

g
*
 -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

ĝ - open sets 

 Y,ϕ,{p},{q},{p,q} 
ĝ -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 
*
g - open sets 

 Y,ϕ,{p},{q},{p,q} 

*
g -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

gs - open sets 

Y,ϕ,{p},{q},{p,q},{p,r},{q,r} 
gs -closed sets 

Y,ϕ,{p},{q},{r},{p,r},{q,r} 

sg - open sets 

Y,ϕ,{p},{q},{p,q},{p,r},{q,r} 

sg - closed sets 

Y,ϕ,{p},{q},{r},{p,r},{q,r} 
#gs - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r},{q,r} 

#gs -closed sets 

 Y,ϕ,{p},{q},{r},{p,r},{q,r} 
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g
*
s - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r},{q,r} 
g

*
s -closed sets 

 Y,ϕ,{p},{q},{r},{p,r},{q,r} 

δg - open sets 

 Y,ϕ,{p},{q},{p,q} 
δg -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

gδ - open sets 

 Y,ϕ,{p},{q},{p,q} 
gδ -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

δg
*
 - open sets 

 Y,ϕ,{p},{q},{p,q} 
δg

*
 -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

δg
‡
 - open sets 

 Y,ϕ,{p},{q},{p,q} 
δg

‡
 -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

πg - open sets 

 Y,ϕ,{p},{q},{p,q} 
πg -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

πgs - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r},{q,r} 
πgs -closed sets 

 Y,ϕ,{p},{q},{r},{p,r},{q,r} 

πgα - open sets 

 Y,ϕ,{p},{q},{p,q} 
πgα -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

πgp - open sets 

 Y,ϕ,{p},{q},{p,q} 
πgp -closed sets 

 Y,ϕ,{r},{p,r},{q,r} 

πgsp - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r},{q,r} 
πgsp -closed sets 

 Y,ϕ,{p},{q},{r},{p,r},{q,r} 

gsp - open sets 

Y,ϕ,{p},{q},{p,q},{p,r},{q,r} 

gsp - closed sets 

Y,ϕ,{p},{q},{r},{p,r},{q,r} 

gspr - open sets 

P(Y) 
gspr -closed sets 

P(Y) 

rg- open sets 

 Y,ϕ, {p}, {q}, {r}, {p,q} 

rg-closed sets 

 Y,ϕ,{r}, {p,q}, {q,r}, {p,r} 

rwg- open sets 

Y,ϕ, {p}, {q}, {r}, {p,q} 
rwg-closed sets 

Y,ϕ, {r}, {p,q}, {q,r}, {p,r} 

gpr- open sets 

Y,ϕ, {p}, {q}, {p,q} 
gpr-closed sets 

Y,ϕ, {r}, {p,q}, {q,r}, {p,r} 

 

Y = {p,q,r} 

5.   = { Y, ϕ,{p},{q},{p,q},{p,r}}                                              = { Y, ϕ,{q},{r},{p,r},{q,r}} 

 *
 - open sets 

 Y,ϕ,{q},{p,r} 

 *
 -closed sets 

 Y,ϕ,{q},{p,r} 

J-open sets 

P(Y) 

J-closed sets 

P(Y) 

J*-open sets 

Y,ϕ,{p},{q},{p,r},{q,r} 

J*-closed sets 

Y,ϕ,{q},{r},{p,r},{q,r} 

J**-open sets 

P(Y) 

J**-closed sets 

P(Y) 

r*-open sets 

Y,ϕ,{q},{p,r} 

r*-closed sets 

Y,ϕ,{q},{p,r} 

δ - open sets 

 Y,ϕ,{q},{p,r} 
δ -closed sets 

 Y,ϕ,{q},{p,r} 

g - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r} 
g -closed sets 

 Y,ϕ,{q},{r},{p,r},{q,r} 

α - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r} 
α -closed sets 

 Y,ϕ,{q},{r},{p,r},{q,r} 

semi - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r} 
semi -closed sets 

 Y,ϕ,{q},{r},{p,r},{q,r} 

pre - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r} 
pre -closed sets 

 Y,ϕ,{q},{r},{p,r},{q,r} 

semi pre - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r} 
semi pre -closed sets 

 Y,ϕ,{q},{r},{p,r},{q,r} 

regular open sets 

 Y,ϕ,{q},{p,r} 
regular closed sets 

 Y,ϕ,{q},{p,r} 
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π - open sets 

 Y,ϕ,{q},{p,r} 
π -closed sets 

 Y,ϕ,{q},{p,r} 

αg - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r} 
αg -closed sets 

 Y,ϕ,{q},{r},{p,r},{q,r} 

g
*
 - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r} 
g

*
 -closed sets 

 Y,ϕ,{q},{r},{p,r},{q,r} 

ĝ - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r} 
ĝ -closed sets 

 Y,ϕ,{q},{r},{p,r},{q,r} 
*
g - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r} 

*
g -closed sets 

 Y,ϕ,{q},{r},{p,r},{q,r} 

gs - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r} 
gs -closed sets 

 Y,ϕ,{q},{r},{p,r},{q,r} 

sg - open sets 

Y,ϕ,{p},{q},{p,q},{p,r} 

sg - closed sets 

Y,ϕ,{q},{r},{p,r},{q,r} 
#gs - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r} 

#gs -closed sets 

 Y,ϕ,{q},{r},{p,r},{q,r} 

g
*
s - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r} 
g

*
s -closed sets 

 Y,ϕ,{q},{r},{p,r},{q,r} 

g
#
s - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r} 
g

#
s -closed sets 

 Y,ϕ,{q},{r},{p,r},{q,r} 

δg - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r} 
δg -closed sets 

 Y,ϕ,{q},{r},{p,r},{q,r} 

gδ - open sets 

P(Y) 
gδ -closed sets 

P(Y) 

δg
*
 - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r} 
δg

*
 -closed sets 

 Y,ϕ,{q},{r},{p,r},{q,r} 

δg
‡ 

- open sets 

P(Y) 
δg

‡
 -closed sets 

P(Y) 

πg - open sets 

P(Y) 
πg -closed sets 

P(Y) 

πgs - open sets 

P(Y) 
πgs -closed sets 

P(Y) 

πgα - open sets 

P(Y) 
πgα -closed sets 

P(Y) 

πgp - open sets 

P(Y) 
πgp -closed sets 

P(Y) 

πgsp - open sets 

P(Y) 
πgsp -closed sets 

P(Y) 

gsp - open sets 

Y,ϕ,{p},{q},{p,q},{p,r} 

gsp - closed sets 

Y,ϕ,{q},{r},{p,r},{q,r} 

gspr - open sets 

P(Y) 
gspr -closed sets 

P(Y) 

rg- open sets 

P(Y) 
rg-closed sets 

P(Y) 

rwg- open sets 

P(Y) 
rwg-closed sets 

P(Y) 

gpr-open sets 

P(Y) 
gpr-closed sets 

P(Y) 

 

Y = {p,q,r} 

6.   = { Y, ϕ,{p},{p,q},{p,r}}      = {Y, ϕ,{q},{r},{q,r}} 

 *
 - open sets 

 Y,ϕ 
 *

 -closed sets 

 Y,ϕ 

J-open sets 

P(Y) 
J-closed sets 

P(Y)  
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J*-open sets 

Y,ϕ,{p} 

J*-closed sets 

Y,ϕ,{q,r} 

J**-open sets 

P(Y) 

J**-closed sets 

P(Y) 

r*-open sets 

Y,ϕ 

r*-closed sets 

Y,ϕ 

δ - open sets 

 Y,ϕ 
δ -closed sets 

 Y,ϕ 

g - open sets 

 Y,ϕ,{p},{p,q},{p,r} 
g -closed sets 

 Y,ϕ,{q},{r},{q,r} 

α - open sets 

 Y,ϕ,{p},{p,q},{p,r} 
α -closed sets 

 Y,ϕ,{q},{r},{q,r} 

semi - open sets 

 Y,ϕ,{p},{p,q},{p,r} 
semi -closed sets 

 Y,ϕ,{q},{r},{q,r} 

pre - open sets 

 Y,ϕ,{p},{p,q},{p,r} 
pre -closed sets 

 Y,ϕ,{q},{r},{q,r} 

semi pre - open sets 

 Y,ϕ,{p},{p,q},{p,r} 
semi pre -closed sets 

 Y,ϕ,{q},{r},{q,r} 

regular open sets 

 Y,ϕ 
regular closed sets 

 Y,ϕ 

π - open sets 

 Y,ϕ 
π -closed sets 

 Y,ϕ 

αg - open sets 

 Y,ϕ,{p},{p,q},{p,r} 
αg -closed sets 

 Y,ϕ,{q},{r},{q,r} 

g
*
 - open sets 

 Y,ϕ,{p},{p,q},{p,r} 
g

*
 -closed sets 

 Y,ϕ,{q},{r},{q,r} 

ĝ - open sets 

 Y,ϕ,{p},{p,q},{p,r} 
ĝ -closed sets 

 Y,ϕ,{q},{r},{q,r} 
*
g - open sets 

 Y,ϕ,{p},{p,q},{p,r} 

*
g -closed sets 

 Y,ϕ,{q},{r},{q,r} 

gs - open sets 

 Y,ϕ,{p},{p,q},{p,r} 
gs -closed sets 

 Y,ϕ,{q},{r},{q,r} 

sg - open sets 

Y,ϕ,{p},{p,q},{p,r} 

sg - closed sets 

Y,ϕ,{q},{r},{q,r} 
#gs - open sets 

 Y,ϕ,{p},{p,q},{p,r} 

#gs -closed sets 

 Y,ϕ,{q},{r},{q,r} 

g
*
s - open sets 

 Y,ϕ,{p},{p,q},{p,r} 
g

*
s -closed sets 

 Y,ϕ,{q},{r},{q,r} 

δg - open sets 

 Y,ϕ,{p} 
δg -closed sets 

 Y,ϕ,{q,r} 

gδ - open sets 

P(Y) 
gδ -closed sets 

P(Y) 

δg
*
 - open sets 

 Y,ϕ,{p} 
δg

*
 -closed sets 

 Y,ϕ,{q,r} 

δg
‡
 - open sets 

P(Y) 
δg

‡
 -closed sets 

P(Y) 

πg - open sets 

P(Y) 

πg -closed sets 

P(Y) 

πgs - open sets 

P(Y) 

πgs -closed sets 

P(Y) 

πgα - open sets 

P(Y) 

πgα -closed sets 

P(Y) 

πgp - open sets 

P(Y) 

πgp -closed sets 

P(Y) 

πgsp - open sets 

P(Y) 

πgsp -closed sets 

P(Y) 
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gsp - open sets 

Y,ϕ,{p},{p,q},{p,r} 

gsp - closed sets 

Y,ϕ,{q},{r},{q,r} 

gspr - open sets 

P(Y) 
gspr -closed sets 

P(Y) 

rg- open sets 

P(Y) 
rg-closed sets 

P(Y) 

rwg- open sets 

P(Y) 
rwg-closed sets 

P(Y) 

gpr-open sets 

P(Y) 
gpr-closed sets 

P(Y) 

 

Y = {p,q,r} 

7.   = { Y, ϕ,{p},{q,r}}               ={ Y, ϕ,{p},{q,r}} 

 *
 - open sets 

 Y,ϕ,{p},{q,r} 
 *

 -closed sets 

 Y,ϕ,{p},{q,r} 

J-open sets 

P(Y) 

J-closed sets 

P(Y) 

J*-open sets 

P(Y) 

J*-closed sets 

P(Y) 

J**-open sets 

P(Y) 

J**-closed sets 

P(Y) 

r*-open sets 

Y,ϕ,{p},{q,r} 

r*-closed sets 

Y,ϕ,{p},{q,r} 

δ - open sets 

 Y,ϕ,{p},{q,r} 
δ -closed sets 

 Y,ϕ,{p},{q,r} 

g - open sets 

P(Y) 
g -closed sets 

P(Y) 

α - open sets 

 Y,ϕ,{p},{q,r} 
α -closed sets 

 Y,ϕ,{p},{q,r} 

semi - open sets 

 Y,ϕ,{p},{q,r} 
semi -closed sets 

 Y,ϕ,{p},{q,r} 

pre - open sets 

P(Y) 
pre -closed sets 

P(Y) 

semi pre - open sets 

P(Y) 
semi pre -closed sets 

P(Y) 

regular open sets 

 Y,ϕ,{p},{q,r} 
regular closed sets 

 Y,ϕ,{p},{q,r} 

π - open sets 

 Y,ϕ,{p},{q,r} 
π -closed sets 

 Y,ϕ,{p},{q,r} 

αg - open sets 

P(Y) 
αg -closed sets 

P(Y) 

g
*
 - open sets 

 Y,ϕ,{p},{q,r} 
g

*
 -closed sets 

 Y,ϕ,{p},{q,r} 

ĝ - open sets 

P(Y) 
ĝ -closed sets 

P(Y) 
*
g - open sets 

 Y,ϕ,{p},{q,r} 

*
g -closed sets 

 Y,ϕ,{p},{q,r} 

gs - open sets 

P(Y) 
gs -closed sets 

P(Y) 

sg - open sets 

P(Y) 
sg - closed sets 

P(Y) 
#gs - open sets 

P(Y) 

#gs -closed sets 

P(Y) 

g
*
s - open sets 

 Y,ϕ,{p},{q,r} 
g

*
s -closed sets 

 Y,ϕ,{p},{q,r} 

δg - open sets 

P(Y) 
δg -closed sets 

P(Y) 

242 



 
 

  
 
 
 

Appendices 

Analysis of Some Generalized Closed Sets Using 𝜼*-Closure Operator 

gδ - open sets 

P(Y) 
gδ -closed sets 

P(Y) 

δg
*
 - open sets 

 Y,ϕ,{p},{q,r} 
δg

*
 -closed sets 

 Y,ϕ,{p},{q,r} 

δg
‡
 - open sets 

P(Y) 
δg

‡
 -closed sets 

P(Y) 

πg - open sets 

P(Y) 
πg -closed sets 

P(Y) 

πgs - open sets 

P(Y) 
πgs -closed sets 

P(Y) 

πgα - open sets 

P(Y) 
πgα -closed sets 

P(Y) 

πgp - open sets 

P(Y) 
πgp -closed sets 

P(Y) 

πgsp - open sets 

P(Y) 
πgsp -closed sets 

P(Y) 

gsp - open sets 

P(Y) 
gsp - closed sets 

P(Y) 

gspr - open sets 

P(Y) 
gspr -closed sets 

P(Y) 

rg- open sets 

P(Y) 
rg-closed sets 

P(Y) 

rwg- open sets 

P(Y) 
rwg-closed sets 

P(Y) 

gpr-open sets 

P(Y) 
gpr-closed sets 

P(Y) 

 

Appendix II 
Y = {p,q,r,s} 

1.   = {Y,ϕ,{p}}                        ={Y, ϕ,{q,r,s}} 

 *
-open sets 

Y,ϕ,{p} 
 *

-closed sets 

Y,ϕ,{q,r} 

J-open sets 

 P(Y) – {q,r,s} 

J-closed sets 

 P(Y) – {p} 

J*- open sets 

 P(Y) – {q,r,s} 

J*-closed sets 

 P(Y) – {p} 

J**- open sets 

 P(Y) – {q,r,s} 

J**-closed sets 

 P(Y) – {p} 

r*-open sets 

Y,ϕ,{p} 

r*-closed sets 

Y,ϕ,{q,r} 

δ - open sets 

 Y,ϕ 
δ -closed sets 

 Y,ϕ 

g - open sets 

Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s},{q,r}, 

{q,s},{r,s},{p,q,r},{p,q,s},{p,r,s} 

g -closed sets 

 Y,ϕ,{q},{r},{s},{p,q},{p,r},{p,s},{q,r}, 

{q,s},{r,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

α - open sets 

 Y,ϕ,{p},{p,q},{p,r},{p,s},{p,q,r},{p,q,s},{p,r,s} 
α -closed sets 

 Y,ϕ,{q},{r},{s},{q,r},{q,s},{r,s},{q,r,s} 

semi - open sets 

 Y,ϕ,{p},{p,q},{p,r},{p,s},{p,q,r},{p,q,s},{p,r,s} 
semi -closed sets 

 Y,ϕ,{q},{r},{s},{q,r},{q,s},{r,s},{q,r,s} 

pre - open sets 

 Y,ϕ,{p},{p,q},{p,r},{p,s},{p,q,r},{p,q,s},{p,r,s} 
pre -closed sets 

 Y,ϕ,{q},{r},{s},{q,r},{q,s},{r,s},{q,r,s} 

semi pre - open sets 

 Y,ϕ,{p},{p,q},{p,r},{p,s},{p,q,r}, {p,q,s},{p,r,s} 
semi pre -closed sets 

 Y,ϕ,{q},{r},{s},{q,r},{q,s},{r,s},{q,r,s} 

regular open sets 

 Y,ϕ 
regular closed sets 

 Y,ϕ 

π - open sets π -closed sets 
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 Y,ϕ  Y,ϕ 

αg - open sets 

 Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s},{q,r}, 

{q,s},{r,s},{p,q,r},{p,q,s},{p,r,s} 

αg -closed sets 

 Y,ϕ,{q},{r},{s},{p,q},{p,r},{p,s},{q,r}, 

{q,s},{r,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

g
*
 - open sets 

 Y,ϕ,{p} 
g

*
 -closed sets 

 Y,ϕ,{q,r,s} 

ĝ - open sets 

 Y,ϕ,{p} 
ĝ -closed sets 

 Y,ϕ,{q,r,s} 
*
g - open sets 

 Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s},{q,r}, 

       {q,s},{r,s},{p,q,r},{p,q,s},{p,r,s} 

*
g -closed sets 

 Y,ϕ,{q},{r},{s},{p,q},{p,r},{p,s},{q,r}, 

{q,s},{r,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

gs - open sets 

 Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s},{q,r}, 

       {q,s},{r,s},{p,q,r},{p,q,s},{p,r,s} 

gs -closed sets 

 Y,ϕ,{q},{r},{s},{p,q},{p,r},{p,s},{q,r}, 

{q,s},{r,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

sg - open sets 

Y,ϕ,{p},{p,q},{p,r},{p,s},{p,q,r},{p,q,s},{p,r,s} 
sg - closed sets 

Y,ϕ,{q},{r},{s},{q,r},{q,s},{r,s},{q,r,s} 
#gs - open sets 

 Y,ϕ,{p},{p,q},{p,r},{p,s},{p,q,r},{p,q,s},{p,r,s} 

#gs -closed sets 

 Y,ϕ,{q},{r},{s},{q,r},{q,s},{r,s},{q,r,s} 

g
*
s - open sets 

 Y,ϕ,{p},{p,q},{p,r},{p,s},{p,q,r},{p,q,s},{p,r,s} 
g

*
s -closed sets 

 Y,ϕ,{q},{r},{s},{q,r},{q,s},{r,s},{q,r,s} 

δg - open sets 

Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s},{q,r}, 

       {q,s},{r,s},{p,q,r},{p,q,s},{p,r,s} 

δg -closed sets 

 Y,ϕ,{q},{r},{s},{p,q},{p,r},{p,s},{q,r}, 

{q,s},{r,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

gδ - open sets 

P(Y) 
gδ -closed sets 

P(Y) 

δg
*
 - open sets 

 Y,ϕ,{p} 
δg

*
 -closed sets 

 Y,ϕ,{q,r,s} 

δg
‡
 - open sets 

P(Y) 
δg

‡
 -closed sets 

P(Y) 

πg - open sets 

P(Y) 
πg -closed sets 

P(Y) 

πgs - open sets 

P(Y) 
πgs -closed sets 

P(Y) 

πgα - open sets 

P(Y) 
πgα -closed sets 

P(Y) 

πgp - open sets 

P(Y) 
πgp -closed sets 

P(Y) 

πgsp - open sets 

P(Y) 
πgsp -closed sets 

P(Y) 

gsp - open sets 

Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s},{q,r} 

{q,s},{r,s},{p,q,r},{p,q,s},{p,r,s} 

gsp - closed sets 

Y,ϕ,{q},{r},{s},{p,q},{p,r},{p,s},{q,r} 

{q,s},{r,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

gspr - open sets 

P(Y) 
gspr -closed sets 

P(Y) 
 

Y = {p,q,r,s} 

  2.    = { Y, ϕ,{p,q}}       = {Y, ϕ,{r,s}} 

 *
-open sets 

Y,ϕ,{p,q} 

 *
-closed sets 

Y,ϕ,{r,s} 

J-open sets 

Y,ϕ,{p},{q},{r},{s},{p,q},{p,s},{q,s},{p,r},{q,r},

{p,q,s},{p,q,r} 

J-closed sets 

Y,ϕ,{r},{s},{r,s},{q,r},{p,r},{p,s},{q,s}, 

{p,q,r},{q,r,s},{p,r,s},{p,q,s} 

J*- open sets 

Y,ϕ,{p},{q},{r},{s},{p,q},{p,s},{q,s},{p,r},{q,r}, 

{p,q,s},{p,q,r} 

J*-closed sets 

Y,ϕ,{r},{s},{r,s},{q,r},{p,r},{p,s},{q,s},{p,q,r},{q,

r,s},        { p,r,s},{p,q,s} 

J**- open sets J**-closed sets 
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Y,ϕ,{p},{q},{r},{s},{p,q},{p,s},{q,s},{p,r},{q,r},         

{p,q,s},{p,q,r} 

Y,ϕ,{r},{s},{r,s},{q,r},{p,r},{p,s},{q,s},{p,q,r},{q,

r,s},  {p,r,s},{p,q,s} 

r*-open sets 

Y,ϕ,{p,q} 

r*-closed sets 

Y,ϕ,{r,s} 

δ - open sets 

 Y,ϕ 
δ -closed sets 

 Y,ϕ 

g - open sets 

Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s},{q,r},{q,s},   

{p,q,r},{p,q,s} 

g -closed sets 

Y,ϕ,{r},{s},{p,r},{p,s},{q,r},{q,s},{r,s},{p,q,r},{p,

q,s},  {p,r,s},{q,r,s} 

α - open sets 

 Y,ϕ,{p,q},{p,q,r},{p,q,s} 
α -closed sets 

 Y,ϕ,{r},{s},{r,s} 

semi - open sets 

 Y,ϕ,{p,q},{p,q,r},{p,q,s} 
semi -closed sets 

 Y,ϕ,{r},{s},{r,s} 

pre - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r},{p,s},{q,r},{q,s}, 

       {p,q,r},{p,q,s},{p,r,s},{q,r,s} 

pre -closed sets 

 Y,ϕ,{p},{q},{r},{s},{p,r},{p,s},{q,r}, 

       {q,s},{r,s},{p,r,s},{q,r,s} 

semi pre - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r},{p,s},{q,r},{q,s}, 

       {p,q,r},{p,q,s},{p,r,s},{q,r,s} 

semi pre -closed sets 

 Y,ϕ,{p},{q},{r},{s},{p,r},{p,s},{q,r}, 

       {q,s},{r,s},{p,r,s},{q,r,s} 

regular open sets 

 Y,ϕ 
regular closed sets 

 Y,ϕ 

π - open sets 

 Y,ϕ 
π -closed sets 

 Y,ϕ 

αg - open sets 

 Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s}, 

       {q,r},{q,s},{p,q,r},{p,q,s} 

αg -closed sets 

 Y,ϕ,{r},{s},{p,r},{p,s},{q,r},{q,s},{r,s}, 

       {p,q,r},{p,q,s},{p,r,s},{q,r,s} 

g
*
 - open sets 

 Y,ϕ,{p},{q},{p,q} 
g

*
 -closed sets 

 Y,ϕ,{r,s},{p,r,s},{q,r,s} 

ĝ - open sets 

 Y,ϕ,{p},{q},{p,q} 
ĝ -closed sets 

 Y,ϕ,{r,s},{p,r,s},{q,r,s} 
*
g - open sets 

 Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s}, 

       {q,r},{q,s},{p,q,r},{p,q,s} 

*
g -closed sets 

 Y,ϕ,{r},{s},{p,r},{p,s},{q,r},{q,s},{r,s}, 

       {p,q,r},{p,q,s},{p,r,s},{q,r,s} 

gs - open sets 

 Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s}, 

       {q,r},{q,s},{p,q,r},{p,q,s} 

gs -closed sets 

 Y,ϕ,{r},{s},{p,r},{p,s},{q,r},{q,s},{r,s}, 

       {p,q,r},{p,q,s},{p,r,s},{q,r,s} 

sg - open sets 

Y,ϕ,{p},{q},{p,q},{p,q,r},{p,q,s} 

sg - closed sets 

Y,ϕ,{r},{s},{r,s},{p,r,s},{q,r,s} 
#gs - open sets 

 Y,ϕ,{p},{q},{p,q},{p,q,r},{p,q,s} 

#gs -closed sets 

 Y,ϕ,{r},{s},{r,s},{p,r,s},{q,r,s} 

g
*
s - open sets 

 Y,ϕ,{p},{q},{p,q},{p,q,r},{p,q,s} 

g
*
s -closed sets 

 Y,ϕ,{r},{s},{r,s},{p,r,s},{q,r,s} 

δg - open sets 

 Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s}, 

       {q,r},{q,s},{p,q,r},{p,q,s} 

δg -closed sets 

 Y,ϕ,{r},{s},{p,r},{p,s},{q,r},{q,s},{r,s}, 

       {p,q,r},{p,q,s},{p,r,s},{q,r,s} 

gδ - open sets 

P(Y) 

gδ -closed sets 

P(Y) 

δg
*
 - open sets 

 Y,ϕ,{p},{q},{p,q} 

δg
*
 -closed sets 

 Y,ϕ,{r,s},{p,r,s},{q,r,s} 

δg
‡
 - open sets 

P(Y) 
δg

‡
 -closed sets 

P(Y) 
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πg - open sets 

P(Y) 
πg -closed sets 

P(Y) 

πgs - open sets 

P(Y) 
πgs -closed sets 

P(Y) 

πgα - open sets 

P(Y) 
πgα -closed sets 

P(Y) 

πgp - open sets 

P(Y) 
πgp -closed sets 

P(Y) 

πgsp - open sets 

P(Y) 
πgsp -closed sets 

P(Y) 

gsp - open sets 

Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s},{q,r} 

   {q,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

gsp - closed sets 

Y,ϕ,{p},{q},{r},{s},{p,r},{p,s},{q,r}{q,s},{r,s}, 

{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

gspr - open sets 

P(Y) 
gspr -closed sets 

P(Y) 

 

 Y = {p,q,r,s} 

 3.    = { Y, ϕ,{p,q,r}}        = { Y, ϕ,{s}} 

 *
-open sets 

Y,ϕ 

 *
-closed sets 

Y,ϕ 

J-open sets 

P(Y) 
J-closed sets 

 P(Y) 

J*- open sets 

 Y,ϕ,{p},{q},{r},{p,q},{q,r},{p,r},{p,q,r} 
J*-closed sets 

Y,ϕ,{s},{r,s},{p,s},{q,s},{q,r,s},{p,r,s},{p,q,s} 

J**- open sets 

P(Y) 
J**-closed sets 

 P(Y) 

r*-open sets 

Y,ϕ 

r*-closed sets 

Y,ϕ 

δ - open sets 

 Y,ϕ 
δ -closed sets 

 Y,ϕ 

g - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{p,q,r} 
g -closed sets 

 Y,ϕ,{s},{p,s},{q,s},{r,s},{p,q,s},{p,r,s},{q,r,s} 

α - open sets 

 Y,ϕ,{p,q,r} 
α -closed sets 

 Y,ϕ,{s} 

semi - open sets 

 Y,ϕ,{p,q,r} 
semi -closed sets 

 Y,ϕ,{s} 

pre - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{p,s},{q,r}, 

{q,s},{r,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

pre -closed sets 

 Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s},{q,r}, 

    {q,s},{r,s},{p,q,s},{p,r,s},{q,r,s} 

semi pre - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{p,s},{q,r}, 

    {q,s},{r,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

semi pre -closed sets 

 Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s},{q,r}, 

    {q,s},{r,s},{p,q,s},{p,r,s},{q,r,s} 

regular open sets 

 Y,ϕ 
regular closed sets 

 Y,ϕ 

π - open sets 

 Y,ϕ 
π -closed sets 

 Y,ϕ 

αg - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{p,q,r} 
αg -closed sets 

 Y,ϕ,{s},{p,s},{q,s},{r,s},{p,q,s},{p,r,s},{q,r,s} 

g
*
 - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{p,q,r} 
g

*
 -closed sets 

 Y,ϕ,{s},{p,s},{q,s},{r,s},{p,q,s}, {p,r,s},{q,r,s} 

ĝ - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{p,q,r} 
ĝ -closed sets 

 Y,ϕ,{s},{p,s},{q,s},{r,s},{p,q,s}, {p,r,s},{q,r,s} 
*
g - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{p,q,r} 

*
g -closed sets 

 Y,ϕ,{s},{p,s},{q,s},{r,s},{p,q,s},{p,r,s},{q,r,s} 

gs - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{p,q,r} 
gs -closed sets 

 Y,ϕ,{s},{p,s},{q,s},{r,s},{p,q,s},{p,r,s},{q,r,s} 
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sg - open sets 

Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{p,q,r} 
sg - closed sets 

Y,ϕ,{s},{p,s},{q,s},{r,s},{p,q,s}, {p,r,s},{q,r,s} 
#gs - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{p,q,r} 

#gs -closed sets 

 Y,ϕ,{s},{p,s},{q,s},{r,s},{p,q},{p,r,s},{q,r,s} 

g
*
s - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{p,q,r} 
g

*
s -closed sets 

 Y,ϕ,{s},{p,s},{q,s},{r,s},{p,q,s},{p,r,s},{q,r,s} 

δg - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{p,q,r} 
δg -closed sets 

 Y,ϕ,{s},{p,s},{q,s},{r,s},{p,q,s},{p,r,s},{q,r,s} 

gδ - open sets 

P(Y) 
gδ -closed sets 

P(Y) 

δg
*
 - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{p,q,r} 

δg
*
 -closed sets 

 Y,ϕ,{s},{p,s},{q,s},{r,s},{p,q,s}, {p,r,s},{q,r,s} 

δg
‡
 - open sets 

P(Y) 

δg
‡
 -closed sets 

P(Y) 

πg - open sets 

P(Y) 

πg -closed sets 

P(Y) 

πgs - open sets 

P(Y) 

πgs -closed sets 

P(Y) 

πgα - open sets 

P(Y) 
πgα -closed sets 

P(Y) 

πgp - open sets 

P(Y) 
πgp -closed sets 

P(Y) 

πgsp - open sets 

P(Y) 
πgsp -closed sets 

P(Y) 

gsp - open sets 

Y,ϕ,{p},{q},{r},{p,q},{p,r},{p,s},{q,r} 

{q,s},{r,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

gsp - closed sets 

Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s},{q,r} 

    {q,s},{r,s},{p,q,s},{p,r,s},{q,r,s} 

gspr - open sets 

P(Y) 
gspr -closed sets 

P(Y) 

 

Y = {p,q,r,s} 

4.    = { Y, ϕ,{p},{p,q}}                                = { Y, ϕ,{r,s},{q,r,s}} 

 *
-open sets 

Y,ϕ,{p},{p,q} 

 *
-closed sets 

Y,ϕ,{r,s},{q,r,s} 

J-open sets 

P(Y) –{{r,s},{q,r,s},{p,r,s}} 

J-closed sets 

 P(Y) –{{p},{q},{p,q}} 

J*- open sets 

 P(Y) –{{r,s},{q,r,s},{p,r,s}} 

J*-closed sets 

P(Y) –{{p},{q},{p,q}} 

J**- open sets 

P(Y) –{{r,s},{q,r,s},{p,r,s}} 

J**-closed sets 

 P(Y) –{{p},{q},{p,q}} 

r*-open sets 

Y,ϕ,{p},{p,q} 

r*-closed sets 

Y,ϕ,{r,s},{q,r,s} 

δ - open sets 

 Y,ϕ 

δ -closed sets 

 Y,ϕ 

g - open sets 

 Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s},{q,r}, 

       {q,s},{p,q,r},{p,q,s} 

g -closed sets 

 Y,ϕ,{r},{s},{p,r},{p,s},{q,r},{q,s},{r,s}, 

       {p,q,r},{p,q,s},{p,r,s},{q,r,s} 

α - open sets 

 Y,ϕ,{p},{p,q},{p,r},{p,s},{p,q,r},{p,q,s},{p,r,s} 

α -closed sets 

 Y,ϕ,{q},{r},{s},{q,r},{q,s},{r,s},{q,r,s} 

semi - open sets 

 Y,ϕ,{p},{p,q},{p,r},{p,s},{p,q,r},{p,q,s},{p,r,s} 
semi -closed sets 

 Y,ϕ,{q},{r},{s},{q,r},{q,s},{r,s},{q,r,s} 

pre - open sets 

 Y,ϕ,{p},{p,q},{p,r},{p,s},{p,q,r},{p,q,s},{p,r,s} 
pre -closed sets 

 Y,ϕ,{q},{r},{s},{q,r},{q,s},{r,s},{q,r,s} 

semi pre - open sets semi pre -closed sets 
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 Y,ϕ,{p},{p,q},{p,r},{p,s},{p,q,r},{p,q,s}, {p,r,s}  Y,ϕ,{q},{r},{s},{q,r},{q,s},{r,s},{q,r,s} 

regular open sets 

 Y,ϕ 
regular closed sets 

 Y,ϕ 

π - open sets 

 Y,ϕ 
π -closed sets 

 Y,ϕ 

αg - open sets 

 Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s},{q,r}, 

       {q,s},{p,q,r},{p,q,s},{p,r,s} 

αg -closed sets 

 Y,ϕ,{q},{r},{s},{p,r},{p,s},{q,r},{q,s}, 

       {r,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

g
*
 - open sets 

 Y,ϕ,{p},{q},{p,q} 
g

*
 -closed sets 

 Y,ϕ,{r,s},{p,r,s},{q,r,s} 

ĝ - open sets 

 Y,ϕ,{p},{p,q} 
ĝ -closed sets 

 Y,ϕ,{r,s},{q,r,s} 
*
g - open sets 

 Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s},{q,r}, 

{q,s},{p,q,r},{p,q,s} 

*
g -closed sets 

 Y,ϕ,{r},{s},{p,r},{p,s},{q,r},{q,s},{r,s}, 

       {p,q,r},{p,q,s},{p,r,s},{q,r,s} 

gs - open sets 

 Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s},{q,r}, 

       {q,s},{p,q,r},{p,q,s},{p,r,s} 

gs -closed sets 

 Y,ϕ,{q},{r},{s},{p,r},{p,s},{q,r},{q,s}, 

       {r,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

sg - open sets 

Y,ϕ,{p},{p,q},{p,r},{p,s},{p,q,r},{p,q,s},{p,r,s} 
sg - closed sets 

Y,ϕ,{q},{r},{s},{q,r},{q,s},{r,s},{q,r,s} 
#gs - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r},{p,s},{p,q,r},{p,q,s},{p,r,s} 

#gs -closed sets 

 Y,ϕ,{q},{r},{s},{q,r},{q,s},{r,s},{p,r,s},{q,r,s} 

g
*
s - open sets 

 Y,ϕ,{p},{p,q},{p,r},{p,s},{p,q,r},{p,q,s},{p,r,s} 
g

*
s -closed sets 

 Y,ϕ,{q},{r},{s},{q,r},{q,s},{r,s},{q,r,s} 

δg - open sets 

 Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s},{q,r}, 

       {q,s},{p,q,r},{p,q,s} 

δg -closed sets 

 Y,ϕ,{r},{s},{p,r},{p,s},{q,r},{q,s},{r,s}, 

       {p,q,r},{p,q,s},{p,r,s},{q,r,s} 

gδ - open sets 

P(Y) 

gδ -closed sets 

P(Y) 

δg
*
 - open sets 

 Y,ϕ,{p},{q},{p,q} 

δg
*
 -closed sets  

 Y,ϕ,{r,s},{p,r,s},{q,r,s} 

δg
‡
 - open sets 

P(Y) 

δg
‡ 

-closed sets 

P(Y) 

πg - open sets 

P(Y) 

πg -closed sets 

P(Y) 

πgs - open sets 

P(Y) 

πgs -closed sets 

P(Y) 

πgα - open sets 

P(Y) 

πgα -closed sets 

P(Y) 

πgp - open sets 

P(Y) 

πgp -closed sets 

P(Y) 

πgsp - open sets 

P(Y) 

πgsp -closed sets 

P(Y) 

gsp - open sets 

Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s},{q,r} 

       {q,s},{p,q,r},{p,q,s},{p,r,s} 

gsp - closed sets 

Y,ϕ,{q},{r},{s},{p,r},{p,s},{q,r}{q,s}, 

       {r,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

gspr - open sets 

P(Y) 
gspr -closed sets 

P(Y) 

 

 

Y = {p,q,r,s} 

5.    = { Y, ϕ,{p},{r},{p,q},{p,r},{p,q,r},{p,r,s}}                 = { Y, ϕ,{q},{s},{q,s},{r,s},{p,q,s},{q,r,s}} 

 *
-open sets 

Y,ϕ,{p,q},{r},{p,q,r} 
 *

-closed sets 

Y,ϕ,{r,s},{p,q,s},{s} 
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J-open sets 

 P(Y) – {{r,s},{q,r,s}} 

J-closed sets 

 P(Y) – {{p},{r},{p,q},{q,r},{p,r},{p,q,r}} 

J*- open sets 

 Y,ϕ,{p},{r},{p,r},{p,q},{p,q,r} 
J*-closed sets 

 Y,ϕ,{s},{q,s},{r,s},{q,r,s},{p,q,s} 

J**- open sets 

Y,ϕ,{p},{q},{r},{s},{p,s},{p,q},{q,r}, {q,s}, {p,r}, 

{p,q,s},{p,q,r} 

J**-closed sets 

P(Y)–{{p},{q},{r},{p,q},{q,r},{p,r},{p,q,r}} 

r*-open sets 

Y,ϕ,{p,q},{r} 

r*-closed sets 

Y,ϕ,{r,s},{p,q,s} 

δ - open sets 

 Y,ϕ,{r},{p,q},{p,q,r} 
δ -closed sets 

 Y,ϕ,{s},{r,s},{p,q,s} 

g - open sets 

 Y,ϕ,{p},{r},{p,q},{p,r},{p,q,r},{p,r,s} 
g -closed sets 

 Y, ϕ,{q},{s},{q,s},{r,s},{p,q,s},{q,r,s} 

α - open sets 

 Y,ϕ,{p},{r},{p,q},{p,r},{p,q,r},{p,r,s} 
α -closed sets 

 Y, ϕ,{q},{s},{q,s},{r,s},{p,q,s},{q,r,s} 

semi - open sets 

Y,ϕ,{p},{r},{p,q},{p,r},{p,s},{r,s},{p,q,r},{p,q,s},{p,

r,s} 

semi -closed sets 

 Y, ϕ,{q},{r},{s},{p,q},{q,r},{q,s},{r,s}, 

{p,q,s},{q,r,s} 

pre - open sets 

 Y,ϕ,{p},{r},{p,q},{p,r},{p,q,r},{p,r,s} 
pre -closed sets 

 Y, ϕ,{q},{s},{q,s},{r,s},{p,q,s},{q,r,s} 

semi pre - open sets 

Y,ϕ,{p},{r},{p,q},{p,r},{p,s},{r,s},{p,q,r},{p,q,s},{p,

r,s} 

semi pre -closed sets 

 Y, ϕ,{q},{r},{s},{p,q},{q,r},{q,s},{r,s}, 

        {p,q,s},{q,r,s} 

regular open sets 

 Y,ϕ,{r},{p,q} 
regular closed sets 

 Y,ϕ,{r,s},{p,q,s} 

π - open sets 

 Y,ϕ,{r},{p,q},{p,q,r} 

π -closed sets 

 Y,ϕ,{s},{r,s},{p,q,s} 

αg - open sets 

 Y,ϕ,{p},{r},{p,q},{p,r},{p,q,r},{p,r,s} 
αg -closed sets 

 Y, ϕ,{q},{s},{q,s},{r,s},{p,q,s},{q,r,s} 

g
*
 - open sets 

 Y,ϕ,{p},{r},{p,q},{p,r},{p,q,r},{p,r,s} 
g

*
 -closed sets 

 Y, ϕ,{q},{s},{q,s},{r,s},{p,q,s},{q,r,s} 

ĝ - open sets 

 Y,ϕ,{p},{r},{p,q},{p,r},{p,q,r},{p,r,s} 
ĝ -closed sets 

 Y, ϕ,{q},{s},{q,s},{r,s},{p,q,s},{q,r,s} 
*
g - open sets 

 Y,ϕ,{p},{r},{p,q},{p,r},{p,q,r},{p,r,s} 

*
g -closed sets 

 Y, ϕ,{q},{s},{q,s},{r,s},{p,q,s},{q,r,s} 

gs - open sets 

 Y,ϕ,{p},{r},{p,q},{p,r},{p,s},{r,s}, 

       {p,q,r},{p,q,s},{p,r,s} 

gs -closed sets 

 Y,ϕ,{q},{r},{s},{p,q},{q,r},{q,s},{r,s}, 

       {p,q,s},{q,r,s} 

sg - open sets 

Y,ϕ,{p},{r},{p,q},{p,r},{p,s},{r,s}, 

       {p,q,r},{p,q,s},{p,r,s} 

sg - closed sets 

Y,ϕ,{q},{r},{s},{p,q},{q,r},{q,s},{r,s}, 

       {p,q,s},{q,r,s} 
#gs - open sets 

 Y,ϕ,{p},{r},{p,q},{p,r},{p,s},{r,s}, 

       {p,q,r},{p,q,s},{p,r,s} 

#gs -closed sets 

 Y,ϕ,{q},{r},{s},{p,q},{q,r},{q,s},{r,s}, 

       {p,q,s},{q,r,s} 

g
*
s - open sets 

 Y,ϕ,{p},{r},{p,q},{p,r},{p,s},{r,s}, 

       {p,q,r},{p,q,s},{p,r,s} 

g
*
s -closed sets 

 Y,ϕ,{q},{r},{s},{p,q},{q,r},{q,s},{r,s}, 

       {p,q,s},{q,r,s} 

δg - open sets 

 Y,ϕ,{p},{r},{p,q},{p,r},{p,q,r} 

δg -closed sets 

 Y, ϕ,{s},{q,s},{r,s},{p,q,s},{q,r,s} 

gδ - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r}, 

       {p,q,r},{p,r,s} 

gδ -closed sets 

 Y,ϕ,{q},{s},{p,s},{q,s},{r,s},{p,q,s},          

       {p,r,s},{q,r,s} 

δg
*
 - open sets 

 Y,ϕ,{p},{r},{p,q},{p,r},{p,q,r} 
δg

*
 -closed sets 

 Y, ϕ,{s},{q,s},{r,s},{p,q,s},{q,r,s} 

δg
‡
 - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{p,q,r} 
δg

‡
 -closed sets 
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Y,ϕ,{s},{p,s},{q,s},{r,s},{p,q,s},{p,r,s},{q,r,s} 

πg - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r}, 

       {p,q,r},{p,r,s} 

πg -closed sets 

 Y,ϕ,{q},{s},{p,s},{q,s},{r,s},{p,q,s},          

       {p,r,s},{q,r,s} 

πgs - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{p,s},{q,r}, 

{r,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

πgs -closed sets 

 Y, ϕ,{p},{q},{r},{s},{p,q},{p,s},{q,r}, 

{q,s},{r,s},{p,q,s},{p,r,s},{q,r,s} 

πgα - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{p,q,r},{p,r,s} 
πgα -closed sets 

 Y,ϕ,{q},{s},{p,s},{q,s},{r,s},{p,q,s},                

{p,r,s},{q,r,s} 

πgp - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{p,q,r},{p,r,s} 
πgp -closed sets 

 Y,ϕ,{q},{s},{p,s},{q,s},{r,s},{p,q,s},          

       {p,r,s},{q,r,s} 

πgsp - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{p,s},{q,r}, 

{r,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

πgsp -closed sets 

 Y, ϕ,{p},{q},{r},{s},{p,q},{p,s},{q,r}, 

{q,s},{r,s},{p,q,s},{p,r,s},{q,r,s} 

gsp - open sets 

Y,ϕ,{p},{r},{p,q},{p,r},{p,s},{r,s}, 

       {p,q,r},{p,q,s},{p,r,s} 

gsp - closed sets 

Y,ϕ,{q},{r},{s},{p,q},{q,r}{q,s},{r,s}, 

       {p,q,s},{q,r,s} 

gspr - open sets 

P(Y) 
gspr -closed sets 

P(Y) 

 

Y = {p,q,r,s} 

6.    = { Y, ϕ,{p},{q},{p,q},{p,q,r},{p,q,s}}                 ={Y, ϕ,{r},{s},{r,s},{p,r,s},{q,r,s}} 

 *
-open sets 

Y,ϕ,{p},{q},{p,q} 
 *

-closed sets 

Y,ϕ,{r,s},{q,r,s},{p,r,s} 

J-open sets 

 P(Y) –{{r,s},{q,r,s},{p,r,s}} 

J-closed sets 

P(Y) –{{p},{q},{p,q}} 

J*- open sets 

 Y,ϕ,{p},{q},{p,q} 
J*-closed sets 

 Y,ϕ,{r,s},{q,r,s},{p,r,s} 

J**- open sets 

 P(Y) –{{r,s},{q,r,s},{p,r,s}} 

J**-closed sets 

 P(Y) –{{p},{q},{p,q}} 

r*-open sets 

Y,ϕ,{p},{q} 

r*-closed sets 

Y,ϕ,{q,r,s},{p,r,s} 

δ - open sets 

 Y,ϕ,{p},{q},{p,q} 
δ -closed sets 

 Y,ϕ,{r,s},{p,r,s},{q,r,s} 

g - open sets 

 Y,ϕ,{p},{q},{p,q},{p,q,r},{p,q,s} 
g -closed sets 

 Y,ϕ,{r},{s},{r,s},{p,r,s},{q,r,s} 

α - open sets 

 Y,ϕ,{p},{q},{p,q},{p,q,r},{p,q,s} 
α -closed sets 

 Y,ϕ,{r},{s},{r,s},{p,r,s},{q,r,s} 

semi - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r},{p,s},{q,r}, 

       {q,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

semi -closed sets 

 Y,ϕ,{p},{q},{r},{s},{p,r},{p,s},{q,r}, 

       {q,s},{r,s},{p,r,s},{q,r,s} 

pre - open sets 

 Y,ϕ,{p},{q},{p,q},{p,q,r},{p,q,s} 

pre -closed sets 

 Y,ϕ,{r},{s},{r,s},{p,r,s},{q,r,s} 

semi pre - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r},{p,s},{q,r}, 

       {q,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

semi pre -closed sets 

 Y,ϕ,{p},{q},{r},{s},{p,r},{p,s},{q,r},  

       {q,s},{r,s},{p,r,s},{q,r,s} 

regular open sets 

 Y,ϕ,{p},{q} 

regular closed sets 

 Y,ϕ,{p,r,s},{q,r,s} 

π - open sets 

 Y,ϕ,{p},{q},{p,q} 
π -closed sets 

 Y,ϕ,{r,s},{p,r,s},{q,r,s} 

αg - open sets 

 Y,ϕ,{p},{q},{p,q},{p,q,r},{p,q,s} 
αg -closed sets 

 Y,ϕ,{r},{s},{r,s},{p,r,s},{q,r,s} 
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g
*
 - open sets 

 Y,ϕ,{p},{q},{p,q},{p,q,r},{p,q,s} 
g

*
 -closed sets 

 Y,ϕ,{r},{s},{r,s},{p,r,s},{q,r,s} 

ĝ - open sets 

 Y,ϕ,{p},{q},{p,q},{p,q,r},{p,q,s} 
ĝ -closed sets 

 Y,ϕ,{r},{s},{r,s},{p,r,s},{q,r,s} 
*
g - open sets 

 Y,ϕ,{p},{q},{p,q},{p,q,r},{p,q,s} 

*
g -closed sets 

 Y,ϕ,{r},{s},{r,s},{p,r,s},{q,r,s} 

gs - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r},{p,s},{q,r}, 

       {q,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

gs -closed sets 

 Y,ϕ,{p},{q},{r},{s},{p,r},{p,s},{q,r}, 

       {q,s},{r,s},{p,r,s},{q,r,s} 

sg - open sets 

Y,ϕ,{p},{q},{p,q},{p,r},{p,s},{q,r}, 

       {q,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

sg - closed sets 

Y,ϕ,{p},{q},{r},{s},{p,r},{p,s},{q,r},{q,s},{r,s},

{p,r,s},{q,r,s} 

#gs - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r},{p,s},{q,r}, 

       {q,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

#gs -closed sets 

 Y,ϕ,{p},{q},{r},{s},{p,r},{p,s},{q,r}, 

       {q,s},{r,s},{p,r,s},{q,r,s} 

g
*
s - open sets 

 Y,ϕ,{p},{q},{p,q},{p,r},{p,s},{q,r}, 

       {q,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

g
*
s -closed sets 

 Y,ϕ,{p},{q},{r},{s},{p,r},{p,s},{q,r}, 

       {q,s},{r,s},{p,r,s},{q,r,s} 

δg - open sets 

 Y,ϕ,{p},{q},{p,q} 
δg -closed sets 

 Y,ϕ,{r,s},{p,r,s},{q,r,s} 

gδ - open sets 

 Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s}, 

       {q,r},{q,s},{p,q,r},{p,q,s} 

gδ -closed sets 

 Y,ϕ,{r},{s},{p,r},{p,s},{q,r},{q,s}, 

       {r,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

δg
*
 - open sets 

 Y,ϕ,{p},{q},{p,q} 
δg

*
 -closed sets 

 Y,ϕ,{r,s},{p,r,s},{q,r,s} 

δg
‡
 - open sets 

 Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s}, 

       {q,r},{q,s},{p,q,r},{p,q,s} 

δg
‡
 -closed sets 

 Y,ϕ,{r},{s},{p,r},{p,s},{q,r},{q,s}, 

       {r,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

πg - open sets 

 Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s}, 

       {q,r},{q,s},{p,q,r},{p,q,s} 

πg -closed sets 

 Y,ϕ,{r},{s},{p,r},{p,s},{q,r},{q,s}, 

{r,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

πgs - open sets 

Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s},{q,r},{q,s},{p

,q,r},{p,q,s},{p,r,s},{q,r,s} 

πgs -closed sets 

 Y,ϕ,{p},{q},{r},{s},{p,r},{p,s},{q,r},{q,s}, 

       {r,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

πgα - open sets 

 Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s}, 

       {q,r},{q,s},{p,q,r},{p,q,s} 

πgα -closed sets 

 Y,ϕ,{r},{s},{p,r},{p,s},{q,r},{q,s}, 

       {r,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

πgp - open sets 

 Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s}, 

       {q,r},{q,s},{p,q,r},{p,q,s} 

πgp -closed sets 

 Y,ϕ,{r},{s},{p,r},{p,s},{q,r},{q,s}, 

       {r,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

πgsp - open sets 

Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s},{q,r},{q,s},{p

,q,r},{p,q,s},{p,r,s},{q,r,s} 

πgsp -closed sets 

Y,ϕ,{p},{q},{r},{s},{p,r},{p,s},{q,r},{q,s},{r,s},

{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

gsp - open sets 

Y,ϕ,{p},{q},{p,q},{p,r},{p,s},{q,r}{q,s}, 

       {p,q,r},{p,q,s},{p,r,s},{q,r,s} 

gsp - closed sets 

Y,ϕ,{p},{q},{r},{s},{p,r},{p,s},{q,r} 

       {q,s},{r,s},{p,r,s},{q,r,s} 

gspr - open sets 

Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s},{q,r},{q,s},{p

,q,r},{p,q,s},{p,r,s},{q,r,s} 

gspr -closed sets 

Y,ϕ,{p},{q},{r},{s},{p,r},{p,s},{q,r},{q,s},{r,s},

{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

 

 

Y = {p,q,r,s} 

7.    = { Y, ϕ,{r},{p,q},{p,q,r}}                    ={Y, ϕ,{s},{r,s},{p,q,s}} 

 *
-open sets 

Y,ϕ,{p,q},{r},{p,q,r} 

 *
-closed sets 

Y,ϕ,{s},{r,s},{p,q,s} 

J-open sets J-closed sets 
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 Y,ϕ,{p},{q},{r},{p,q},{q,r},{p,r},{p,q,r} Y,ϕ,{s},{r,s},{p,s},{q,s},{q,r,s},{p,r,s},{p,q,s} 

J*- open sets 

Y,ϕ,{p},{q},{r},{ p,q},{q,r}, {p,r}, {p,q,r} 
J*-closed sets 

Y,ϕ,{s},{r,s},{p,s},{q,s},{q,r,s},{p,r,s},{p,q,s} 

J**- open sets 

 Y,ϕ,{p},{q},{r},{p,q},{q,r},{p,r},{p,q,r} 
J**-closed sets 

Y,ϕ,{s},{r,s},{p,s},{q,s},{q,r,s},{p,r,s},{p,q,s} 

r*-open sets 

Y,ϕ,{p,q},{r} 

r*-closed sets 

Y,ϕ,{r,s},{p,q,s} 

δ - open sets 

 Y,ϕ,{r},{p,q},{p,q,r} 
δ -closed sets 

 Y,ϕ,{s},{r,s},{p,q,s} 

g - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{p,q,r} 
g -closed sets 

 Y,ϕ,{s},{p,s},{q,s},{r,s},{p,q,s},{p,r,s},   

       {q,r,s} 

α - open sets 

 Y,ϕ,{r},{p,q},{p,q,r} 

α -closed sets 

 Y,ϕ,{s},{r,s},{p,q,s} 

semi - open sets 

 Y,ϕ,{r},{p,q},{r,s},{p,q,r},{p,q,s} 

semi -closed sets 

 Y,ϕ,{r},{s},{p,q},{r,s},{p,q,s} 

pre - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r}, 

{p,q,r},{p,r,s},{q,r,s} 

pre -closed sets 

Y,ϕ,{p},{q},{s},{p,s},{q,s},{r,s},{p,q,s},{p,r,s}, 

{q,r,s} 

semi pre - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{p,s},{q,r}, 

{q,s},{r,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

semi pre -closed sets 

 Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s}, 

{q,r},{q,s},{r,s},{p,q,s},{p,r,s},{q,r,s} 

regular open sets 

 Y,ϕ,{r},{p,q} 
regular closed sets 

 Y,ϕ,{r,s},{p,q,s} 

π - open sets 

 Y,ϕ,{r},{p,q},{p,q,r} 
π -closed sets 

 Y,ϕ,{s},{r,s},{p,q,s} 

αg - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{p,q,r} 
αg -closed sets 

 Y,ϕ,{s},{p,s},{q,s},{r,s},{p,q,s},{p,r,s},{q,r,s} 

g
*
 - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{p,q,r} 
g

*
 -closed sets 

 Y,ϕ,{s},{p,s},{q,s},{r,s},{p,q,s},{p,r,s},{q,r,s} 

ĝ - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{p,q,r} 
ĝ -closed sets 

 Y,ϕ,{s},{p,s},{q,s},{r,s},{p,q,s},{p,r,s}, {q,r,s} 
*
g - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{p,q,r} 

*
g -closed sets 

 Y,ϕ,{s},{p,s},{q,s},{r,s},{p,q,s},{p,r,s},{q,r,s} 

gs - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{r,s}, 

       {p,q,r},{p,q,s},{p,r,s},{q,r,s} 

gs -closed sets 

 Y,ϕ,{p},{q},{r},{s},{p,q},{p,s},{q,s}, 

{r,s},{p,q,s},{p,r,s},{q,r,s} 

sg - open sets 

Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{r,s},     

       {p,q,r},{ p,q,s},{p,r,s},{q,r,s} 

sg - closed sets 

Y,ϕ,{p},{q},{r},{s},{p,q},{p,s},{q,s}, 

{r,s},{p,q,s},{p,r,s},{q,r,s} 
#gs - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{r,s}, 

       {p,q,r},{p,q,s} 

#gs -closed sets 

 Y,ϕ,{r},{s},{p,q},{p,s},{q,s},{r,s}, 

       {p,q,s},{p,r,s},{q,r,s} 

g
*
s - open sets 

 Y,ϕ,{r},{p,q},{r,s},{p,q,r},{p,q,s} 

g
*
s -closed sets 

 Y,ϕ,{r},{s},{p,q},{r,s},{p,q,s} 

δg - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{p,q,r} 
δg -closed sets 

 Y,ϕ,{s},{p,s},{q,s},{r,s},{p,q,s},{p,r,s}, 

 {q,r,s} 

gδ - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{p,q,r} 
gδ -closed sets 

 Y,ϕ,{s},{p,s},{q,s},{r,s},{p,q,s},{p,r,s}, 

       {q,r,s} 

δg
*
 - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{p,q,r} 
δg

*
 -closed sets 

 Y,ϕ,{s},{p,s},{q,s},{r,s},{p,q,s},{p,r,s}, {q,r,s} 

δg
‡
 - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{p,q,r} 
δg

‡
 -closed sets 

 Y,ϕ,{s},{p,s},{q,s},{r,s},{p,q,s},{p,r,s},{q,r,s} 
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πg - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{p,q,r} 
πg -closed sets 

 Y,ϕ,{s},{p,s},{q,s},{r,s},{p,q,s},{p,r,s},{q,r,s} 

πgs - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{r,s}, 

   {p,q,r},{p,q,s},{p,r,s},{q,r,s} 

πgs -closed sets 

 Y,ϕ,{p},{q},{r},{s},{p,q},{p,s},{q,s}, 

{r,s},{p,q,s},{p,r,s},{q,r,s} 

πgα - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{p,q,r} 
πgα -closed sets 

 Y,ϕ,{s},{p,s},{q,s},{r,s},{p,q,s},{p,r,s}, {q,r,s} 

πgp - open sets 

 

Y,ϕ,{p},{q},{r},{p,q},{p,r},{q,r},{p,q,r},{p,r,s},{

q,r,s} 

πgp -closed sets 

Y,ϕ,{p},{q},{s},{p,s},{q,s},{r,s},{p,q,s},{p,r,s}, 

{q,r,s} 

πgsp - open sets 

 Y,ϕ,{p},{q},{r},{p,q},{p,r},{p,s},{q,r}, 

   {q,s},{r,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

πgsp -closed sets 

 Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s}, 

{q,r},{q,s},{r,s},{p,q,s},{p,r,s},{q,r,s} 

gsp - open sets 

Y,ϕ,{p},{q},{r},{p,q},{p,r},{p,s},{q,r} 

   {q,s},{r,s},{p,q,r},{p,q,s},{p,r,s},{q,r,s} 

gsp - closed sets 

Y,ϕ,{p},{q},{r},{s},{p,q},{p,r},{p,s}, 

{q,r}{q,s},{r,s},{p,q,s},{p,r,s},{q,r,s} 

gspr - open sets 

P(Y) 
gspr -closed sets 

P(Y) 

 


