Appendices

Appendix |

Example 1: X = {a, b, c}

T ={¢,{a} X}
A-set ={¢, {a}, X}

Closed set = {¢, {b, c}, X}

¢,{a}, {b},{c}.{a, b}, {a,c}, X

a-open sets a-closed sets
¢,{a},{a, b}, {a,c}, X &, {b},{c}, {b,c}, X
semi-open sets semi-closed sets
¢,{a},{a b} {a c} X ¢, {b},{c},{b,c}, X
pre-open sets pre-closed sets

¢, {a},{a b}, {a,c}X ¢,{b},{c},{b,c}, X
g-open sets g-closed sets

¢,{b},{c},{a,b},{b,c},{a,c}, X

g -open sets

¢,{a}, X

g -closed sets

¢, {b,c}, X

ga-open sets

¢,{a},{a,b},{a,c}, X

ga-closed sets

¢,{b},{c},{b,c}, X

ag-open sets

¢,{a}, {b},{c}.{a, b}, {a,c}, X

ag-closed sets

¢,{b},{c},{a,b},{b,c},{a,c}, X

A-open sets

¢,{a}, {b,c}, X

A-closed sets

¢,{a}, {b,c}, X

gA-open sets

¢,{a}, {b},{c}.{a, b}, {b,c},{a,c}, X

gA-closed sets

¢,{a}, {b},{c}.{a, b}, {b,c},{a,c}, X

A-g-open sets

¢,{a}, {b},{c}.{a, b}, {b,c},{a,c},X

A-g-closed sets

¢,{a}, {b},{c},{a, b}, {b,c},{a,c},X

Ag-open sets

¢,{a}, {b},{c}.{a, b}, {a,c}, X

Ag-closed sets

¢,{b},{c},{a,b},{b,c},{a,c}, X

g A-open sets

¢,{a}, {b,c} X

g A-closed sets

¢,{a}, {b,c}, X

g A-open sets

¢,{a}, {b},{c}.{a, b}, {b,c}{a,c},X

g™ A-closed sets

¢,{a}, {b},{c}.{a,b},{b,c},{a,c},X

A gq-0pen sets

¢,{a},{b},{c}.{a, b}, {a,c},X

Agq-Closed sets

¢, {b},{c}{a,b},{b,c}{a,c},X
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gsA-open sets

¢, {a} {b,c}, X

gsA-closed sets

¢,{a},{b,c}, X

Ag-open sets

¢.{a},{b,c}, X

)lg—closed sets

¢.{a}, {b,c}, X

Example 2: X = {a, b, c}

T ={¢,{a b}, X} Closed set = {¢, {c}, X}
A-set ={¢, {a, b}, X}

a-open sets a-closed sets

¢, {a b}, X ¢, {c}, X

semi-open sets

¢,{a, b}, X

semi-closed sets

¢, {c}, X

pre-open sets

¢,{a}, {b},{a,b},{a,c},{b,c} X

pre-closed sets

¢,{a}, {b}, {c}.{a,c},{b,c}, X

g-open sets

¢,{a}, {b},{a, b}, X

g-closed sets

¢,{c}.{a,c},{b,c},X

g -open sets

¢,{a}, {b},{a, b}, X

g -closed sets

¢' {C}' {a' C}; {b, C}, X

ga-open sets

¢,{a}, {b},{a,b}, X

ga-closed sets

¢! {C}! {a! C}: {b; C}, X

ag-open sets

¢,{a}, {b},{a, b}, X

ag-closed sets

¢,{c}{a,c}{b,c} X

A-open sets

¢,{c}.{a,b}, X

A-closed sets

¢,{c}.{a,b}, X

gA-open sets

¢,{a}, {b},{c}.{a,b},{a,c},{b,c}, X

gA-closed sets

¢,{a}, {b},{c}.{a, b}, {a,c},{b,c}, X

A-g-open sets
¢, {a}, {b},{c},{a, b}, {a,c},{b,c},X

A-g-closed sets

¢,{a}, {b},{c},{a, b}, {a,c},{b,c}, X

Ag-open sets

¢,{a},{b},{a, b}, X

Ag-closed sets

¢, {c}{a,c}{b,c}, X

g A-open sets

¢,{a}, {b},{c},{a, b}, X

g A-closed sets

¢, {c}.{a,b},{a,c},{b,c}, X

g™ A-open sets

¢,{a},{b},{c}{a, b}, X

g™ A-closed sets

¢,{c}{a, b}, {a,c},{b,c}, X
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A gq-Open sets

¢,{a},{b},{a, b}, X

Agq-Closed sets

¢,{c}{a,c}{b,c} X

gsA-open sets

¢,{a}, {b},{c}.{a,b},{a,c},{b,c}, X

gsA-closed sets

¢,{a}, {b},{c}.{a, b}, {a,c},{b,c}, X

Ag-open sets

¢, {a}, {b},{c},{a,b},{a,c},{b,c},X

Ag-closed sets

¢.{a}, {b},{c}.{a,b},{a,c},{b,c},X

Example 3: X = {a, b, c}

T = {¢v {a}' {a' b}' X}
A-set ={¢, {a},{a, b}, X}

Closed set = {¢, {c}, {b, c}, X}

a-open sets a-closed sets

¢, {a},{a b}, {a,c}X ¢,{b},{c},{b,c}, X
semi-open sets semi-closed sets
¢,{a},{a b} {a c} X ¢, {b},{c},{b,c}, X
pre-open sets pre-closed sets

¢, {a},{a b}, {a,c}X ¢,{b},{c},{b,c}, X
g-open sets g-closed sets

¢,{a}, {b},{a, b}, X ¢, {c}{a,c},{b,c}, X

g -open sets

¢,{a}, {b},{a,b}, X

g -closed sets

¢! {C}! {a! C}: {b; C}, X

ga-open sets

¢,{a},{a,b},{a,c},X

ga-closed sets

¢,{b},{c},{b,c}, X

ag-open sets

¢,{a}, {b},{a, b}, {a,c},X

ag-closed sets

¢,{b},{c}.{a,c},{b,c},X

A-open sets

¢,{a}, {b},{c}.{a,b},{a,c},{b,c}, X

A-closed sets

¢,{a}, {b},{c}.{a, b}, {b,c}, X

gA-open sets

¢,{a}, {b},{c}.{a, b}, {a,c},{b,c},X

gA-closed sets

¢,{a}, {b},{c},{a, b}, {a,c},{b,c}, X

A-g-open sets
d)! {a}' {b}' {C}' {a' b}' {a! C}! {b! C}! X

A-g-closed sets

¢,{a}, {b},{c}.{a, b}, {b, c}, X

Ag-open sets

¢,{a},{a,b},X

Ag-closed sets

¢,{c},{b,c}, X

g A-open sets

¢,{a}, {b},{c}.{a, b}, {a,c},{b,c}, X

g A-closed sets

¢,{a},{b},{c}.{a, b} {a,c},{b,c},X
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g™ A-open sets

¢,{a}, {b}{c}{a, b}, {b,c}{a,c}X

g™ A-closed sets

¢,{a}, {b},{c}{a, b}, {a,c},{b,c},X

A gq-0pen sets

(]5, {a}, {a' b}' {a, C},X

Agq-Closed sets

¢,{b}, {c},{b,c}, X

gsA-open sets

¢,{a}, {c}{a, b}, {a,c},{b,c}, X

gsA-closed sets

¢,{a}, {b},{c},{a, b}, {b,c}, X

Ag-open sets

¢.{a},{c},{a,b},{a,c},{b,c}, X

)lg—closed sets

¢.{a}, {b},{c},{a,b},{b,c},X

Example 4: X = {a, b, c}
T = {¢,{a}, {b},{a b}, X}
A-set :{¢' {a}' {b}' {a' b}! X}

Closed set = {¢, {c},{a, c}, {b, c}, X}

a-open sets

¢,{a}, {b},{a,b}, X

a-closed sets

¢' {C}' {a' C}; {b, C}, X

semi-open sets

¢,{a}, {b},{a,b},{a,c},{b,c}, X

semi-closed sets

¢,{a}, {b}, {c}.{a,c},{b,c}, X

pre-open sets

pre-closed sets

¢,{a}, {b},{c}.{a, b}, {a,c},{b,c},X

¢,{a}, {b},{a, b}, X ¢, {c}{a,c},{b,c}, X
g-open sets g-closed sets

¢' {a}' {b}' {a'b}'X ¢, {C}, {a, C}, {b, C},X
g7 -open sets g -closed sets
¢,{a}, {b},{a, b}, X ¢, {c}{a,c},{bc} X
ga-open sets ga-closed sets

¢' {a}' {b}' {a'b}'X ¢, {C}, {a, C}, {b, C},X
ag-open sets ag-closed sets
¢,{a}, {b},{a, b}, X ¢, {c}{a,c}{bc} X
A-open sets A-closed sets

¢,{a}, {b},{c},{a, b}, {a,c},{b,c}, X

gA-open sets

¢,{a}, {b},{c}.{a, b}, {a,c},{b,c}, X

gA-closed sets

¢,{a},{b},{c}.{a, b} {a,c},{b,c},X

A-g-open sets
¢,{a}, {b},{c}.{a, b}, {a,c},{b,c},X

A-g-closed sets

¢,{a}, {b},{c},{a, b}, {a,c},{b,c}, X

Ag-open sets

¢,{a},{b},{a, b}, X

Ag-closed sets

¢, {c}{a,c}{b,c}, X
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g A-open sets

¢,{a}, {b}{c}{a b} {a,c},{b,c} X

g A-closed sets

¢,{a}, {b},{c}{a, b}, {a,c},{b,c},X

g A-open sets

¢,{a}, {b},{c}.{a, b}, {b,c}{a,c}, X

g™ A-closed sets

¢,{a}, {b},{c},{a, b}, {a,c},{b,c}, X

A gq-Open sets

¢,{a},{b},{a, b}, X

Agq-Closed sets

¢, {c}{a,c}{b,c} X

gsA-open sets

¢,{a}, {b},{c}.{a,b},{a,c},{b,c}, X

gsA-closed sets

¢,{a}, {b},{c},{a, b}, {a,c},{b,c}, X

Ag-open sets

¢.{a}, {b},{c},{a,b},{a,c},{b,c},X

Ag-closed sets

¢.{a}, {b},{c}.{a,b},{a,c},{b,c},X

Example 5: X = {a, b, c}
T = {¢,{a},{b},{a,b},{a,c},X}
A-set :{¢' {a}' {b}' {a' b}' {a, C}' X}

Closed set = {¢, {b},{c},{a, c},{b, c}, X}

a-open sets

¢,{a}, {b},{a,b},{a,c},X

a-closed sets

¢,{b},{c}{a,c},{b,c}, X

semi-open sets

¢,{a}, {b},{a, b} {a,c}, X

semi-closed sets

¢,{b}.{c}.{a,c},{b,c}, X

pre-open sets

¢,{a}, {b},{a,b},{a,c},X

pre-closed sets

¢,{b},{c}.{a,c},{b,c},X

g-open sets

¢,{a}, {b},{a, b}, {a,c}, X

g-closed sets

¢,{b}.{c}.{a,c},{b,c}, X

g -open sets

¢,{a}, {b},{a, b}, {a,c},X

g -closed sets

¢,{b},{c}.{a,c},{b,c},X

ga-open sets

¢,{a}, {b},{a, b}, {a,c}, X

ga-closed sets

¢,{b}.{c}.{a,c},{b,c}, X

ag-open sets

¢,{a}, {b},{a,b},{a,c},X

ag-closed sets

¢,{b},{c}.{a,c},{b,c}, X

A-open sets

¢,{a}, {b},{c}.{a, b}, {a,c},{b,c}, X

A-closed sets

¢,{a},{b},{c}.{a, b} {a,c},{b,c},X

gA-open sets
¢,{a}, {b},{c}.{a, b}, {a,c},{b,c},X

gA-closed sets

¢,{a}, {b},{c},{a, b}, {a,c},{b,c}, X

A-g-open sets
d)! {a}' {b}' {C}' {a' b}' {a! C}! {b! C}! X

A-g-closed sets

¢,{a},{b},{c}.{a, b} {a,c},{b,c},X
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Ag-open sets

¢,{a}, {b}{a, b} {a,c}, X

A4-closed sets

¢, {b},{c},{b,c}.{a,c}, X

g*A-open sets

¢,{a}, {b},{c}.{a, b}, {a,c},{b,c}, X

g*A-closed sets

¢,{a}, {b},{c},{a, b}, {a,c},{b,c}, X

g™ A-open sets

¢,{a}, {b}{c}{a, b}, {b,c}{a,c} X

g™ A-closed sets

¢,{a}, {b},{c}{a, b}, {a,c},{b,c},X

A gq-0pen sets

¢,{a},{b},{a, b} {a,c}, X

Agq-Closed sets

¢,{b},{c},{b,c}.{a,c}, X

gsA-open sets

¢,{a}, {b},{c},{a, b}, {a,c},{b,c},X

gsA-closed sets

¢,{a}, {b},{c},{a, b}, {a,c},{b,c},X

Ag-open sets

¢.{a}, {b},{c},{a, b}, {a,c},{b,c},X

Ag-closed sets

¢.{a}, {b},{c},{a, b}, {a,c},{b,c},X

Example 6: X = {a, b, c}
T= {¢; {a}' {a' b}' {a' C}, X}
A-set ={¢, {a},{a, b},{a, c}, X}

Closed set = {¢, {b}, {c}, {b, c}, X}

¢,{a}, {b},{c}.{a, b}, {a,c},{b,c}, X

a-0pen sets a-closed sets

¢, {a},{a b}, {a,c}X ¢,{b},{c},{b,c}, X
semi-open sets semi-closed sets
¢,{a}, {a,b}{a,c}, X ¢, {b},{c},{b,c}, X
pre-open sets pre-closed sets
¢,{a},{a,b},{a,c}, X ¢, {b},{c},{b,c}, X
g-open sets g-closed sets
¢,{a}, {a,b}{a,c}, X ¢, {b},{c},{b,c}, X
g7 -open sets g -closed sets
¢,{a}.{a, b} {a,c}, X ¢,{b},{c}{b,c}, X
ga-open sets ga-closed sets
¢,{a}, {a,b}{a,c}, X ¢, {b},{c},{b,c}, X
ag-open sets ag-closed sets
¢,{a},{a,b},{a,c}, X ¢, {b},{c},{b,c}, X
A-open sets A-closed sets

¢,{a},{b},{c}.{a, b} {a,c},{b,c},X

gA-open sets
¢,{a}, {b},{c}.{a, b}, {a,c},{b,c},X

gA-closed sets

¢,{a}, {b},{c},{a, b}, {a,c},{b,c}, X

A-g-open sets
d)! {a}' {b}' {C}' {a' b}' {a! C}! {b! C}! X

A-g-closed sets

¢,{a},{b},{c}.{a, b} {a,c},{b,c},X
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Ag-open sets

¢,{a},{a, b}, {a,c},X

A4-closed sets

¢,{b},{c}, {b,c}, X

g*A-open sets

¢,{a}, {b},{c}.{a, b}, {a,c},{b,c}, X

g*A-closed sets

¢,{a}, {b},{c},{a, b}, {a,c},{b,c}, X

g™ A-open sets

¢,{a}, {b}{c}{a, b}, {b,c}{a,c} X

g™ A-closed sets

¢,{a}, {b},{c}{a, b}, {a,c},{b,c},X

A gq-0pen sets

(]5, {a}, {a' b}' {a, C},X

Agq-Closed sets

¢,{b},{c},{b,c}, X

gsA-open sets

¢,{a}, {b},{c},{a, b}, {a,c},{b,c},X

gsA-closed sets

¢,{a}, {b},{c},{a, b}, {a,c},{b,c},X

Ag-open sets

¢.{a}, {b},{c},{a, b}, {a,c},{b,c},X

Ag-closed sets

¢.{a}, {b},{c},{a, b}, {a,c},{b,c},X

Example 7: X = {a, b, c}
T= {(b; {a}' {b' C}, X}
A-set ={¢,{a},{b,c}, X}

Closed set = {¢, {a}, {b, ¢}, X}

a-open sets

¢,{a}, {b,c} X

a-closed sets

¢,{a}, {b,c}, X

semi-open sets

¢,{a}, {b,c}, X

semi-closed sets

¢,{a}, {b,c}, X

pre-open sets

¢,{a}, {b},{c}.{a,b},{a,c},{b,c}, X

pre-closed sets

¢,{a}, {b},{c}.{a, b}, {a,c},{b,c}, X

g-open sets

¢,{a}, {b},{c}.{a, b}, {a,c},{b,c},X

g-closed sets

¢,{a}, {b},{c},{a, b}, {a,c},{b,c},X

g*-open sets

¢,{a}, {b,c}, X

g -closed sets

¢,{a}, {b,c}, X

ga-open sets

¢,{a}, {b},{c}.{a, b}, {a,c},{b,c},X

ga-closed sets

¢,{a}, {b},{c},{a, b}, {a,c},{b,c}, X

ag-open sets

¢,{a}, {b},{c}.{a, b}, {a,c},{b,c}, X

ag-closed sets

¢,{a},{b},{c}.{a, b} {a,c},{b,c},X

A-open sets

¢,{a}, {b,c} X

A-closed sets

¢,{a}, {b,c}, X

gA-open sets

¢,{a}, {b},{c}.{a, b}, {a,c},{b,c}, X

gA-closed sets

¢,{a},{b},{c}.{a, b} {a,c},{b,c},X
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A-g-open sets
¢,{a}, {b}{c}{a b} {a,c},{b,c} X

A-g-closed sets

¢,{a}, {b},{c}{a, b}, {a,c},{b,c},X

A4-open sets

¢,{a}, {b},{c}.{a,b},{a,c},{b,c}, X

Ag-closed sets

¢,{a}, {b},{c},{a, b}, {a,c},{b,c}, X

g A-open sets

¢.{ak {b,c}, X

g A-closed sets

¢,{a},{b,c}, X

g A-open sets

¢,{a}, {b},{c}.{a, b}, {b,c}{a,c}, X

g™ A-closed sets

¢,{a}, {b},{c},{a, b}, {a,c},{b,c}, X

Aga-open sets

¢,{a}, {b},{c},{a, b}, {b,c},{a,c},X

Agq-Closed sets

¢,{a}, {b}, {c},{a, b}, {b,c},{a,c}, X

gsA-open sets

¢,{a}, {b},{c}.{a, b}, {a,c},{b,c}, X

gsA-closed sets

¢,{a}, {b},{c}.{a, b}, {a,c},{b,c}, X

Ag-open sets

¢.{a}, {b},{c},{a,b},{a,c},{b,c},X

Ag-closed sets

¢.{a}, {b},{c}.{a,b},{a,c},{b,c},X
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Appendix 11

Example 1: X = {a, b, c,d}

7 = {¢,{a}, X}
A-set ={¢, {a}, X}

Closed set = {¢, {b, c,d}, X}

a-open sets

¢’ {a}’ {a’ b}’ {a’ C}’ {a’ d}’ {a’ b’ C}’ {a’ b! d}’
{a,c,d}, X

a-closed sets

¢, {b},{c}, {d}, {b,c},{b,d},{c,d},{b,c,d}, X

semi-open sets
¢,{a},{a, b}, {a,c},{a,d},{a,b,c},{a b,d},{a c,d},X

semi-closed sets

¢, {b},{c}, {d}, {b,c},{b,d},{c,d},{b,c,d}, X

pre-open sets
¢,{a},{a,b},{a,c},{a,d},{a,b,c}{ab,d}{acd},X

pre-closed sets

¢,{b}, {c},{d},{b,c},{b,d},{c,d},{b,c,d}, X

g-open sets

¢,{a}, {b},{c},{d},{a, b}, {a,c} {a d},
{b,c},{b,d},{c,d},{a, b,c},{a,b,d}{a,c,d} X

g-closed sets

¢,{b},{c} {d},{a, b}, {a,c},{a,d},{b,c},{b,d},
{c,d},{a,b,c},{a,b,d},{a,c,d} {bc,d}, X

g -open sets

¢, {a}, X

g -closed sets
¢l {bl Cl d}l X

ga-open sets
¢,{a},{a, b}, {a,c},{a,d},{a,b,c} {a b,d} {acd} X

ga-closed sets

¢,{b}, {c},{d},{b,c},{b,d},{c,d},{b,c,d}, X

ag-open sets

¢, {a}, {b},{c},{d},{a, b}, {a,c},{a d},{b,c} {b d},
{c,d},{a,b,c},{a,b,d},{a,c,d}, X

ag-closed sets

¢, {b},{c} {d},{a, b}, {a c}{a d},{b,c}{b d},{c d},
{a,b,c},{a,b,d},{a,c,d},{b,cd} X

A-open sets

¢, {a},{b,c,d}, X

A-closed sets
d)) {a}) {b) C; d}) X

gA-open sets

¢, {a}, {b},{c},{d},{a, b}, {a,c},{a d},{b,c} {b d},
{c,d},{a,b,c},{a,b,d},{a,cd},{bc,d}, X

gA-closed sets

¢, {a}, {b},{c},{d},{a, b}, {a,c},{a d},{b,c},{b d},
{c,d},{a,b,c},{a,b,d} {a,cd}{bc d}, X

A-g-open sets

¢, {a}, {b},{c},{d},{a, b}, {a,c},{a d},{b,c} {b, d},
{c,d},{a,b,c},{a,b,d} {a,cd}, {bcd} X

A-g-closed sets

¢, {a}, {b},{c},{d},{a, b}, {a,c},{a d},{b,c},{b d},
{c,d},{a,b,c},{a,b,d},{a,cd},{b,cd}, X

Ag-open sets

¢,{a}, {b},{c},{d},{a, b}, {a,c},{a,d},{b,c},{b,d},
{c,d},{a,b,c},{a,b,d},{a,c,d}, X

Ag-closed sets

¢,{b},{c}, {d},{a, b}, {a,c},{a,d},{b,c},{b,d},
{c,d},{a,b,c},{a,b,d} {a,cd} {bc d}, X

g A-open sets

¢,{a},{b,c,d}, X

g A-closed sets

¢,{a}, {b,c,d}, X

g™ A-open sets

¢,{a}, {b},{c},{d},{a, b}, {a,c},{a,d},{b,c},{b,d},
{c,d},{a,b,c},{a,b,d} {a,cd},{b cd}, X

g A-closed sets

¢,{a}, {b},{c},{d},{a, b}, {a,c},{a,d},{b,c},{b,d},
{c,d},{a,b,c},{a,b,d},{a,cd}, {b,cd}, X

Agq-open sets

¢,{a}, {b},{c},{d},{a, b}, {a,c},{a,d},{b,c},{b,d},
{c,d},{a,b,c},{a,b,d},{a,c,d}, X

Agq-Closed sets

¢’ {b}’ {C}’ {d}’ {a’ b}’ {a’ C}’ {a’ d}’ {b’ C}’ {b’ d}’
{c,d},{a,b,c},{a,b,d},{a,c,d}, {bc d},X
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gsA-open sets

¢, {a},{b,c,d}, X

gsi-closed sets

¢,{a},{b,c,d}L, X

Ag-open sets
¢.{a},{b,c,d}, X

Ag—closed sets
¢.{a},{b,c d}, X

Example 2: X = {a, b, c,d}

T ={¢,{a b}, X}
A-set ={¢, {a, b}, X}

Closed set = {¢, {c, d}, X}

a-open sets
¢,{a,b},{a,b,c},{a,b,d} X

a-closed sets

¢,{c}{d}.{c,d}, X

semi-open sets
¢,{a,b},{a,b,c},{a, b, d}, X

semi-closed sets

¢,{c}{d}.{c,d}. X

pre-open sets

¢,{a}, {b},{a, b}, {a,c},{a d},{b,c} {b d},
{a,b,c},{a,b,d},{a,c,d},{b,c,d}, X

pre-closed sets

¢,{a}, {b},{c},{d},{a,c},{a d},{b,c},{b,d},
{c,d},{a,c,d},{b,c,d}, X

g-open sets

é,{a}, {b},{c},{d},{a, b}, {a,c} {a d},
{b,c},{b,d},{a,b,c}{a,b,d} X

g-closed sets

¢, {c}{d}.{a c},{a,d},{b,c},{b,d} {c,d},{a b,c},
{a,b,d},{a,c,d},{b,c,d}, X

g -open sets

¢,{a}, {b},{a,b}, X

g -closed sets
¢; {Ct d}t {a; C; d}; {b; C; d}; X

ga-open sets
¢' {a}' {b}' {a' b}' {a' b' C}: {a: b: d}: X

ga-closed sets

¢,{c},{d}, {c,d}.{a,c,d},{b,c,d}, X

ag-open sets

¢,{a}, {b},{c},{d},{a,b},{a,c},{a d},{b,c},
{b,d},{a,b,c},{a,b,d}, X

ag-closed sets

¢,{c},{d}.{a,c},{a,d},{b,c},{b,d} {c,d},
{a,b,c},{a,b,d},{a,c,d},{b,cd} X

A-open sets

¢,{a, b}, {c,d}, X

A-closed sets

¢,{a, b}, {c,d}, X

gA-open sets

¢,{a}, {b},{c},{d},{a,b},{a,c},{a d},{b,c},
{b,d},{c,d},{a,b,c},{a,b,d} {a,cd},{bcd}, X

gA-closed sets

¢,{a}, {b},{c},{d},{a,b},{a,c},{a d},{b,c},
{b,d},{c,d},{a,b,c},{a b,d},{a,cd},{b,cd}, X

A-g-open sets

¢, {a}, {b},{c},{d}, {a, b}, {a,c},{a,d}, {b,c},
{b,d},{c,d},{a,b,c},{a,b,d},{a,c,d},{bc,d}, X

A-g-closed sets

¢,{a}, {b},{c},{d}, {a, b}, {a,c},{a,d}, {b,c},
{b,d},{c,d},{a,b,c},{a,b,d},{a,cd},{bc,d}, X

Ag-open sets

¢, {a}, {b},{c},{d},{a,b},{a,c},{a d},{b,c},
{b,d},{a,b,c},{a,b,d}, X

Ag-closed sets

¢, {c}{d}{a,c},{a,d},{b,c},{b,d},{c,d},
{a,b,c},{a,b,d},{a,c,d},{b,c,d}, X

g A-open sets

¢,{a},{b},{a,b},{c,d}, X

g A-closed sets
¢, {a, b}, {c,d}{a,c d},{bcd} X

g A-open sets

¢,{a}, {b},{c},{d},{a, b}, {a, c},{a, d},

g™ A-closed sets

¢,{c}.{d},{a, b}, {a,c},{a,d},{b,c},
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{b,c},{b,d},{c,d},{a,b,c}{a,b,d}, X

{b,d},{c,d},{a,b,c},{a b,d}{a,cd},{bcd}X

A gq-0pen sets

¢,{a}, {b},{c},{d},{a,b},{a,c},{a d},{b,c},
{b,d},{a,b,c},{a,b,d}, X

Agq-Closed sets

¢,{c},{d},{a,c},{a,d},{b,c},{b,d},
{c,d},{a,b,c},{a,b,d},{a,c,d},{b,c,d}, X

gsA-Open sets
¢' {a}, {b}, {a, b}, {C, d}, {a, () d}, {b, () d}, X

gsi-closed sets
¢,{a}, {b}{a, b} {c,d}{a,c,d},{b,c,d}, X

Ag-open sets
¢, {a},{b},{a,b},{c d},{a cd}{b,cd} X

Ag-closed sets
¢,{a},{b},{a, b},{c,d},{a cd},{b,cd} X

Example 3: X = {a, b, c,d}

T={¢,{a,b,c}, X}
A-set ={¢p,{a, b, c}, X}

Closed set = {¢, {d}, X}

a-open sets
¢,{a,b,c}, X

a-closed sets

¢,{d}, X

semi-open sets
¢, {a,b,c}, X

semi-closed sets

¢,{d}, X

pre-open sets

¢,{a}, {b},{c},{a,b},{a,c},{a d},{b,c},
{b,d},{c,d},{a,b,c},{a,b,d},{a,c,d},{b,c,d}, X

pre-closed sets

¢,{a}, {b},{c},{d},{a,b},{a,c},{a d},{b,c},
{b,d},{c,d},{a,b,d},{a,c,d},{b,c,d}, X

g-open sets

¢,{a}, {b},{c}, {a, b}, {a,c}, (b, c},{a,b,c}, X

g-closed sets
¢,{d}, {a,d}, {b,d},{c,d},{a,b,d},{a,cd},{b,c,d}, X

g*-open sets

¢,{a}, {b},{c}.{a,b},{a,c},{b,c},{a,b,c}, X

g -closed sets
¢,{d}, {a,d},{b,d},{c,d},{a, b,d},{a,c,d},{b,c,d}, X

ga-open sets

¢,{a}, {b},{c}, {a, b}, {a,c},{b,c},{a,b,c}, X

ga-closed sets
¢' {d}' {a' d}' {b' d}' {C' d}! {a, bl d}, {a, C, d}l {bl CI d}l X

ag-open sets

¢,{a}, {b},{c}.{a,b},{a,c},{b,c},{a,b,c}, X

ag-closed sets
¢,{d}, {a,d},{b,d},{c,d},{a,b,d},{a,c,d},{b,c,d}, X

A-open sets

¢,{d},{a,b,c}, X

A-closed sets

¢,{d}.{a,b,c}, X

gA-open sets

¢, {a}, {b},{c},{d}, {a, b}, {a,c},{a,d}, {b,c},
{b,d},{c,d},{a,b,c},{a,b,d},{a,c,d},{b,c,d}, X

gA-closed sets

¢,{a}, {b},{c},{d},{a,b},{a,c},{a d},{b,c},
{b,d},{c,d},{a,b,c},{a,b,d},{a,cd},{bc,d}, X

A-g-open sets
¢,{a}, {b},{c}{d},{a,b}{a,c},{a,d},{b,c},
{b,d},{c,d},{a,b,c},{a,b,d},{a,c,d},{bc,d}, X

A-g-closed sets

¢, {a}, {b},{c},{d},{a,b},{a,c},{a d},{b,c},
{b,d},{c,d},{a,b,c},{a,b,d},{a,cd},{bc,d}, X

Ag-open sets

¢,{a}, {b},{c}.{a,b},{a,c},{b,c},{a,b,c}, X

Ag-closed sets
¢,{d}, {a,d},{b,d},{c,d},{a, b,d},{a,c,d}, {b,c,d}, X
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g A-open sets

¢,{a}, {b},{c}{d}.{a, b} {a,c},{b,c},{a,b,c} X

g A-closed sets

¢’ {d}’ {a’ d}’ {b’ d}’ {C’ d}’ {a’ b’ C}’ {a’ bl d}l
{a,c,d},{b,c,d}, X

g A-open sets

¢,{a}, {b},{c}{d}.{a, b} {a,c},{b,c},{a,b,c} X

g™ A-closed sets

¢’ {d}’ {a’ d}’ {b’ d}’ {C’ d}’ {a’ b’ C}’ {a’ bl d}l
{a,c,d},{b,c,d}, X

A gq-0pen sets

¢,{b},{c}, {a,b},{a,c},{b,c},{a,b,c}, X

Agq-Closed sets
¢.{d},{a,d},{b,d},{c,d}{a b,d},{acd} X

gsA-open sets

¢,{a}, {b},{c},{d},{a, b}, {a,c},{a,d},{b,c},
{b,d} {c,d},{a,b,c},{a,b,d} {a,cd},{bcd}, X

gsi-closed sets

¢,{a}, {b},{c},{d},{a, b}, {a,c},{a,d},{b,c},
{b,d},{c,d},{a,b,c},{a b,d}{a,cd},{bcd}X

Ag-open sets

¢,{a}, {b},{c},{d},{a, b}, {a,c},{a,d},{b,c},
{b,d},{c,d},{a,b,c},{a b,d},{a,cd} {b,c d}, X

Ag-closed sets

¢,{a},{b},{c},{d},{a, b}, {a,c},{a,d},{b,c},
{b,d},{c,d},{a,b,c},{a b,d} {a,cd}, {b,c d}, X

Example 4: X = {a, b, c, d}

T= {(b; {a}' {a' b}' X}
A-set ={¢, {a},{a, b}, X}

Closed set = {¢, {c,d}, {b, c,d}, X}

a-open sets
¢,{a},{a, b}, {a,c}{a d},{a b, c}{a b,d} {acd} X

a-closed sets

¢,{b},{c},{d},{b,c},{b,d},{c,d},{b,c,d}, X

semi-open sets
¢,{a},{a, b}, {a,c}.{a d},{a b,c}{a b,d} {acd} X

semi-closed sets

¢,{b}, {c},{d},{b,c},{b,d},{c,d},{b,c,d}, X

pre-open sets
¢,{a},{a, b}, {a,c},{a d}{a, b, c}{a b d} {acd}, X

pre-closed sets

¢,{b}, {c},{d},{b,c},{b,d},{c,d},{b,c,d}, X

g-open sets

¢,{a}, {b},{c},{d},{a,b},{a,c},{a d},{b,c},
{b,d},{a,b,c},{a,b,d}, X

g-closed sets

¢,{c},{d},{a,c},{a,d},{b,c},{b,d} {c,d},
{a,b,c},{a,b,d},{a,c,d},{b,cd} X

g -open sets

¢,{a}, {b},{a, b}, X

g -closed sets
d)) {C, d}) {a) C; d}) {b) C; d}) X

ga-open sets
¢,{a},{a, b}, {a,c},{a d}{a, b, c}{a b d} {acd}, X

ga-closed sets

¢,{b}, {c},{d},{b,c},{b,d},{c,d},{b,c,d}, X

ag-open sets

¢, {a}, {b},{c},{d},{a,b},{a,c},{a d},{b,c},
{b,d},{a,b,c},{a,b,d},{a,c,d}, X

ag-closed sets

¢, {b},{c}{d},{a,c},{a d},{b,c} {b d},
{c,d},{a,b,c},{a,b,d},{a,c,d},{b,c,d}, X

A-open sets
¢,{a},{a, b}, {c,d},{a,c,d},{b,c,d}, X

A-closed sets

¢,{a}, {b},{a,b},{c,d},{b,c,d}, X

gA-open sets

¢,{a}, {b},{c},{d},{a,b},{a,c},{a d},{b,c},
{b,d},{c,d},{a,b,c},{a,b,d},{a,c,d},{b,c,d}, X

gA-closed sets

¢,{a}, {b},{c},{d},{a,b},{a,c},{a d},{b,c},
{b,d},{c,d},{a,b,c},{a,b,d},{a,cd},{bc,d}, X
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A-g-open sets
¢,{a}. {c},{d}, {a, b}, {a,c}{a,d}.{c,d},
{a,b,c},{a,b,d},{a,c,d},{b,c,d}, X

A-g-closed sets

¢,{a}, {b},{c},{d},{a, b}, {b,c}, {b,d},
{c,d},{a,b,c},{a,b,d},{b,c,d} X

Ag-open sets

¢,{a}, {c},{d}.{a, b}, {a,c},{a,d}, X

Ag4-closed sets
(p' {b' C}' {b' d}' {C' d}’ {aﬁ bl C}‘ {a‘ bl d}l {bl Cl d}; X

g A-open sets

¢,{a},{c},{a, b}, {a,c},{c, d}{a b,c}{acd},
{b,c,d}, X

g A-closed sets
¢,{a},{b},{d},{a, b}, {b,d},{c,d},{a,b,d},{b,c,d}, X

g™ A-open sets

¢,{a}, {c},{a, b}, {a,c},{c,d},{a,b,c},{a,c d},
{b,c,d}, X

g A-closed sets
¢,{a}, {b},{d},{a, b}, {b,d},{c,d},{a,b,d},{b,c,d}, X

A gq-0pen sets

¢,{a}, {c}, {d},{a, b}, {a,c},{a,d},{a b,c} {a b,d}
{a,c,d}, X

Agq-Closed sets

¢,{b}, {c},{d},{b,c},{b,d},{c,d},{a,b,c},
{a,b,d},{b,c,d}, X

gsA-open sets
¢' {a’}' {a” b}’ {C! d}! {a! C! d}l {bl Cl d}l X

gsi-closed sets

¢,{a}, {b},{a,b},{c,d},{b,c,d}, X

Ag-open sets
¢, {a},{a, b}, {c,d},{a,cd}, {b c d} X

Ag-closed sets
¢.{a},{b},{a b},{c,d},{b,cd} X

Example 5: X = {a, b, c, d}

T= {¢' {a}' {C}' {a' b}' {a! C}' {a! b! C}' {a! c, d}! X}
A-set ={¢, {a},{c},{a, b},{a,c},{a,b,c},{a,c d}, X}

Closed set = {¢, {b},{d}, {b,d}, {c,d},{a,b,d},
{b,c,d}, X}

a-open sets

{¢.{a},{c}.{a,b},{a,c}{a,b,c},{a,c,d}, X}

a-closed sets

{¢,{b},{d},{b,d},{c,d},{a,b,d},{b,c,d}, X}

semi-open sets

¢.{a}, {c},{a, b}, {a,c},{a, d},{c,d},{ab,c},
{a,b,d},{a,c,d}, X

semi-closed sets

¢, {b},{c} {d},{a, b}, {b,c},{b,d},{c,d},
{a,b,d},{b,c,d}, X

pre-open sets

¢,{a},{c}.{a, b}, {a,c},{a,b,c}{a,cd} X

pre-closed sets
¢, {b},{d},{b,d},{c,d},{a,b,d},{b,c,d}, X

g-open sets

¢’ {a}’ {C}’ {a" b}’ {a" C}’ {a’ b’ C}’ {a’ C’ d}’ X

g-closed sets
¢, {b},{d},{b,d},{c,d},{a,b,d},{b,c,d} X

g*-open sets

¢’ {a}’ {C}’ {a’ b}’ {a’ C}’ {a’ b’ C}’ {a’ C’ d}’ X

g -closed sets
(p’ {b}’ {d}’ {b’ d}' {C' d}' {a’ b' d}’ {b’ C’ d}’ X

ga-open sets

¢' {a}' {C}' {a' b}' {a' C}' {a' b’ C}’ {a’ C’ d}’ X

ga-closed sets
¢, {b},{d},{b,d},{c,d},{a,b,d},{b,c,d} X

ag-open sets

¢’ {a}’ {C}’ {a’ b}’ {a’ C}’ {a’ b’ C}’ {a’ C’ d}’ X

ag-closed sets
(p’ {b}’ {d}’ {b’ d}' {C' d}' {a’ b' d}’ {b’ C’ d}’ X

A-open sets

¢, {a}, {b},{c},{d},{a,b},{a,c},{a d},{b,c},
{b,d},{c,d},{a,b,c},{a,b,d},{a,c,d},{bc,d}, X

A-closed sets

¢, {a}, {b},{c},{d},{a,b},{a,c} {a d},{b,c},
{b,d},{c,d},{a,b,c},{a,b,d},{a,cd},{bc,d}, X
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gA-open sets

¢,{a}, {b},{c},{d},{a, b}, {a,c},{a,d},{b,c},
{b,d} {c,d},{a,b,c},{a,b,d} {a,cd},{b,c,d}, X

gA-closed sets

¢,{a}, {b},{c},{d},{a, b}, {a,c},{a,d},{b,c},
{b,d},{c,d},{a,b,c},{a b,d},{a,c,d},{b,c,d}, X

A-g-open sets

¢,{a}, {b},{c},{d},{a, b}, {a,c},{a,d},{b,c},
{b,d} {c,d},{a,b,c},{a,b,d} {a,cd}{bcd}, X

A-g-closed sets

¢,{a}, {b},{c},{d},{a, b}, {a,c},{a,d},{b,c},
{b,d},{c,d},{a,b,c},{a b,d}{a,cd},{bcd}X

Ag-open sets

¢’ {a}’ {c}’ {a’ b}’ {a’ c}’ {a' b’ C}’ {a’ C’ d}’ X

Ag4-closed sets
¢,{b},{d},{b,d},{c,d},{a,b,d},{b,c,d}, X

g A-open sets
¢, {a}, {b},{c},{d},{a, b} {a,c} {a d},{b c},
{b,d} {c,d},{a,b,c},{a,b,d} {a,cd},{bcd}, X

g A-closed sets

¢,{a}, {b},{c},{d},{a, b}, {a,c},{a,d},{b,c},
{b,d},{c,d},{a,b,c},{a b,d}{a,cd},{bcd}X

g A-open sets

¢,{a}, {b},{c},{d},{a,b},{a,c},{a d},{b,c},
{b,d},{c,d},{a,b,c},{a,b,d} {a,cd},{bcd} X

g~ A-closed sets

¢,{a}, {b},{c},{d},{a,b},{a,c},{a d},{b,c},
{b,d},{c,d},{a,b,c},{a b,d},{a,cd},{bcd}X

A gq-0pen sets

¢,{a},{c},{a,b},{a,c},{a,b,c}{a,c,d}, X

Agq-Closed sets
¢,{b},{d},{b,d},{c,d},{a,b,d},{b,c,d}, X

gsA-open sets

¢, {a}, {b},{c},{d},{a, b}, {a,c} {a d},{b,c},
{b,d},{c,d},{a,b,c},{a,b,d} {a,cd},{bcd} X

gsih-closed sets

&, {a}, {b},{c},{d},{a, b}, {a,c} {a d},{b,c},
{b,d},{c,d},{a,b,c},{a b,d},{a,cd},{b,cd}X

Ag-open sets

¢,{a},{b},{c},{d},{a, b}, {a,c},{a,d},{b,c},
{b,d},{c,d},{a,b,c},{a b,d} {a,cd} {b,c d}, X

Ag-closed sets

¢,{a},{b},{c},{d},{a, b}, {a,c},{a,d},{b,c},
{b,d},{c,d},{a,b,c},{a b,d} {a,cd}, {b,c d} X

Example 6: X = {a, b, c, d}

t©={¢,{a},{b},{a b}, {a b, c},{a b d}, X}
A-set ={¢,{a},{b},{a, b},{a,b,c},{a, b,d}, X}

Closed set = {¢, {c}, {d}, {c,d},{a, c,d},
{b,c,d}, X}

a-open sets
¢' {a}' {b}' {a' b}' {a' b' C}: {a: b: d}: X

a-closed sets

¢,{c},{d},{c,d}.{a,c,d},{b,c,d}, X

semi-open sets

¢,{a},{b},{a, b}, {a c},{a d},{b,c},{b,d},
{a,b,c},{a,b,d},{a,c,d},{bcd} X

semi-closed sets

¢,{a}, {b},{c},{d},{a,c},{a d},{b,c},{b,d},
{c,d},{a,c,d},{b,c,d}, X

pre-open sets
¢,{a}, {b},{a,b},{a,b,c}{a b d} X

pre-closed sets
¢, {c}{d}.{c,d}.{a c,d}{b,c d} X

g-open sets
¢,{a},{b}.{a,b},{a,b,c},{a b d},X

g-closed sets
(p’ {C}’ {d}' {C' d}' {a' C' d}' {b’ C’ d}’ X

g*-open sets
¢' {a}, {b}, {a! b}! {a' b' C}' {a' b' d}' X

g -closed sets

¢,{c},{d},{c,d}.{a,c,d},{b,c,d}, X

ga-open sets
¢' {a}' {b}' {a' b}' {a, b, C}r {ar br d}r X

ga-closed sets
(p’ {C}’ {d}' {C' d}' {a' C' d}' {b’ C’ d}’ X
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ag-open sets
¢,{a}, {b},{a, b} {a,b,c},{a,b,d}, X

ag-closed sets
¢’ {C}’ {d}’ {C’ d}’ {a’ C’ d}’ {b’ C’ d}’ X

A-open sets

¢,{a}, {b},{c},{d},{a,b},{a,c},{a d},{b,c},
{b,d} {c,d},{a,b,c},{a,b,d} {a,cd},{bcd} X

A-closed sets

¢,{a}, {b},{c},{d},{a,b},{a,c} {a d},{b,c},
{b,d},{c,d},{a,b,c},{a b,d},{a,cd},{bcd} X

gA-open sets

¢,{a}, {b},{c},{d},{a,b},{a,c},{a d},{b,c},
{b,d} {c,d},{a,b,c},{a,b,d} {a,cd},{bc,d}, X

gA-closed sets

¢,{a}, {b},{c},{d},{a,b},{a,c} {a d},{b,c},
{b,d},{c,d},{a,b,c},{a b,d},{a,c,d},{b,c,d}, X

A-g-open sets
¢,{a}, {b},{c},{d},{a, b}, {a,c},{a,d},{b,c},
{b,d} {c,d},{a,b,c},{a,b,d} {a,cd},{bcd}, X

A-g-closed sets

¢,{a}, {b},{c},{d},{a, b}, {a,c},{a,d},{b,c},
{b,d},{c,d},{a,b,c},{a b,d}{a,cd},{bcd}X

Ag-open sets
¢.{a}, {b}{a,b,c}.{a,b,d}, X

Ag-closed sets
¢1 {C}, {d}! {a, c, d}! {b! c, d}! X

g A-open sets

¢, {a}, {b},{c},{d},{a, b}, {a,c} {a d},{b,c},
{b,d},{c,d},{a,b,c},{a,b,d},{a,c,d},{bc,d}, X

g A-closed sets

&, {a}, {b},{c},{d},{a, b}, {a,c} {a d},{b,c},
{b,d},{c,d},{a,b,c},{a,b,d},{a,cd},{bc,d}, X

g A-open sets

¢, {a}, {b},{c},{d},{a, b}, {a,c} {a d},{b,c},
{b,d},{c,d},{a,b,c},{a,b,d} {a,cd},{bcd} X

g™ A-closed sets

&, {a}, {b},{c},{d},{a, b}, {a,c} {a d},{b,c},
{b,d},{c,d},{a,b,c},{a b,d},{a,cd},{b,cd}X

A gq-Open sets
¢.{a}, {b}.{a,b,c}{a b,d} X

Agq-Closed sets
¢1 {C}, {d}! {a, c, d}! {b! c, d}! X

gsA-open sets

¢, {a}, {b},{c},{d},{a, b}, {a,c} {a d},{b,c},
{b,d},{c,d},{a,b,c},{a,b,d} {a,cd},{bcd} X

gsi-closed sets

&, {a}, {b},{c},{d},{a, b}, {a,c} {a d},{b,c},
{b,d},{c,d},{a,b,c},{a b,d},{a,cd},{b,cd}, X

Ag-open sets

¢,{a}, {b},{c},{d},{a, b}, {a,c},{a d},{b,c},
{b,d},{c,d},{a,b,c},{a,b,d},{a,cd}, {b,c d}, X

Ag-closed sets

¢,{a},{b},{c},{d},{a, b}, {a,c},{a,d},{b,c},
{b,d},{c,d},{a,b,c},{a b,d},{a,cd}, {b,c d}, X

Example 7: X = {a, b, c,d}

t={¢,{d},{a b}, {a b d} X}
A-set={¢, {d}, {a, b}, {a, b, d}, X}

Closed set = {¢, {c},{c,d},{a, b, c}, X}

a-open sets
¢,{d},{a, b}, {a,b,d}, X

a-closed sets

¢,{c}{c.d}{a,b,c} X

semi-open sets
¢,{d},{a, b}, {c,d},{a,b,c},{a,b,d}, X

semi-closed sets

¢)ﬂ {C}, {d}r {a! b}! {Cr d}r {a! br C}r X

pre-open sets

¢,{a},{b},{d},{a b}, {a,d},{b,d},{a,b,d},
{a,c,d},{b,c,d}, X

pre-closed sets

¢, {a}, {b},{c}{a c},{b,c}{c,d}{ab,c},
{a,c,d},{b,c,d}, X

g-open sets

¢,{a}, {b},{d},{a, b}, {a,d},{b,d},{a,b,d}, X

g-closed sets
¢, {c}{a,c},{b c}{c,d}{a b, c}{acd},{bcd}, X
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g7 -open sets

¢,{a},{b},{d},{a, b}, {a,d},{b,d},{a,b,d},X

g -closed sets
¢,{c},{a,c},{b,c},{c,d},{a,b,c},{a,c,d} {bc,d}, X

ga-open sets

¢,{a},{b},{d},{a,b},{a,d},{b,d},{a,b,d}, X

ga-closed sets
¢J {C}J {at C}J {bt C}J {C’ d}’ {a‘ b‘ C}‘ {a‘ C‘ d}‘ {b‘ C‘ d}‘ X

ag-open sets

¢,{a},{b},{d},{a, b}, {a,d},{b,d},{a,b,d}, X

ag-closed sets
¢,{c},{a,c},{b,c},{c,d},{a b, c},{b,c,d}, X

A-open sets
¢,{c},{d},{a,b},{c,d},{a,b,c},{a, b,d}, X

A-closed sets
¢,{c},{d},{a,b},{c,d},{a,b,c},{a, b,d}, X

gA-open sets

¢, {a}, {b},{c},{d},{a, b}, {a,c} {a d},{b,c},
{b,d},{c,d},{a,b,c},{a,b,d},{a,c,d},{bc,d}, X

gA-closed sets

&, {a}, {b},{c},{d},{a, b}, {a,c} {a d},{b,c},
{b,d},{c,d},{a,b,c},{a,b,d},{a,cd},{bc,d}, X

A-g-open sets

¢, {a}, {b},{c},{d},{a, b}, {a,c} {a d},{b,c},
{b,d},{c,d},{a,b,c},{a,b,d} {a,cd},{bcd}, X

A-g-closed sets

&, {a}, {b},{c},{d},{a, b}, {a,c} {a d},{b,c},
{b,d},{c,d},{a,b,c},{a b,d},{a,cd},{b,cd}X

Ag-open sets

¢,{a}, {b},{d},{a, b}, {a,d},{b,d},{a,b,d}, X

Ag-closed sets
d)’ {C}’ {a’ C}’ {b’ C}’ {C! d}! {a, bl C}l {al Cl d}l {bl Cl d}l X

g A-open sets

¢, {a}, {b},{c},{d},{a b}, {a,d},{b,d},{c,d},
{a,b,c},{a,b,d},{a,c,d}, X

g A-closed sets

¢,{b},{c}, {d},{a, b}, {a,c},{b,c},{c,d},
{a,b,c},{a,b,d},{a,c,d},{b,c,d}, X

g A-open sets

¢,{a}, {b},{c},{d},{a, b}, {a,d},{b,d},{c,d},
{a,b,c},{a,b,d},{a,c,d}, X

g™ A-closed sets

¢,{b},{c},{d},{a, b} {a,c},{b,c}{c,d},
{a,b,c},{a,b,d},{a,c,d},{b,c,d}, X

Ay -0pen sets

¢,{a}, {b},{d},{a, b}, {a,d},{b,d},{a,b,d}, X

Agq-Closed sets
¢, {c}{a c},{b,c}{c,d}{a b,c}{acd}{bcd},X

gsA-open sets

¢, {a}, {b},{c},{d},{a, b}, {a,c} {a d},{b,c},
{b,d} {c,d},{a,b,c},{a,b,d} {a,cd},{bcd}, X

gsi-closed sets

¢, {a}, {b},{c},{d},{a, b}, {a,c} {a d},{b,c},
{b,d},{c,d},{a,b,c},{a b,d},{a,cd},{b,cd}, X

Ag-open sets

¢,{a}, {b},{c},{d},{a, b}, {a,c},{a,d},{b,c},
{b,d},{c,d},{a,b,c},{a,b,d},{a,cd}, {b,c d}, X

Ag-closed sets

¢,{a},{b},{c},{d},{a, b}, {a,c},{a,d},{b,c},{b,d},
{c,d},{a,b,c},{a, b,d},{a,cd} {bcd},X

Analysis on Properties of Ag-Closed Sets in Topological Spaces 149




Appendices

Appendix 111

Example 1: X = {a, b, c,d, e}
t={¢,{a},{b,c,d},{a b,cd}{bcd e} X}
A-set= {¢,{a},{b,c,d},{a,b,c,d}.{b,c,d, e}, X}

Closed set ={¢, {a}, {e},{a,e},{b,c,d, e}, X}

a-open sets
¢’ {a}’ {b’ C’ d}’ {a’ b’ c’ d}' {b' C' d' e}’ X

a-closed sets

¢’ {a}’ {e}’ {a’ e}’ {b’ C’ d’ e}‘ X

g-open sets

¢,{a}, {b},{c},{d},{a, b}, {a,c},{a d},{b,c},
{b,d},{c,d},{a,b,c},{a,b,d},{a,c,d},{b,c,d},
{a,b,c,d},{b,c,d, e}, X

g-closed sets

¢, {a}, {e}, {a e}, {b,e},{c, e}, {d e},

{a,b,e},{a,c, e}, {a,d, e}, {b,c e}, {b,d, e}
{c,d,e},{a,b,c,e},{a,b,d,e}{a,cd,e}, {bc,de} X

g -open sets

¢,{a}, {b},{c},{d}, {a, b}, {a,c},{a,d},
{b,c},{b,d},{c,d},{a,b,c},{a,b,d}{a,cd} {b,c d}
{a,b,c,d},{b,c,d, e}, X

g -closed sets

¢’ {a}’ {e}’ {a’ e}’ {bl e}, {C, e}! {d; e}; {a; b; e};
{a,c,e},{a,d, e}, {b,c e}, {b,d e} {cd e}
{a,b,c,e},{a,b,d, e} {a,cd, e}, {bcde}, X

A-open sets
¢' {a’}' {e}' {a" e}' {b! C, d}! {a, bl Cl d}l {bl Cl dl e}l X

A-closed sets
¢’ {a}’ {e}’ {a’ e}’ {bl C! d}, {a! b; C; d}; {b; C; d; e}l X

gA-open sets

¢,{a}, {b},{c} {d},{e}.{a b} {a c}{a d},
{a,e},{b,c},{b,d},{b,e},{c,d}{c e} {d e},
{a,b,c},{a,b,d},{a,b,e} {a,cd}{ace}
{a,d,e},{b,c,d},{b,c e}, {b,d, e} {cd,e}
{a,b,c,d},{a,b,c,e},{a,b,d, e} {a,cd, e}
{b,c,d, e}, X

gA-closed sets

¢,{a}, {b},{c} {d},{e}{a b} {a c}{a d},
{a,e},{b,c},{b,d},{b,e},{c,d}{c e}, {d, e},
{a,b,c},{a,b,d},{a,b, e} {a,cd}{a,c,e}
{a,d, e}, {b,c,d},{b,c e}, {bd e} {cd,e}
{a,b,c,d},{a,b,c,e},{a,b,d, e} {a,cd,e}
{b,c,d, e}, X

A—g—open sets

¢,{a}, {b},{c},{d},{e}.{a, b} {a c} {a d},
{a, e}, {b,c},{b,d},{b,e} {c d}{c e} {d e},
{a,b,c},{a,b,d},{a,b, e} {a,c d}{a,c,e}
{a,d, e}, {b,c,d},{b,c,e},{b,d, e} {c d, e},
{a,b,c,d},{a,b,c,e} {a b,de}{acd,e},
{b,c,d, e}, X

A-g-closed sets

¢,{a}, {b},{c},{d}, {e}. {a, b} {a c}{a d},
{a,e},{b,c}{b,d},{b e} {c d}{c e} {d e},
{a,b,c},{a,b,d},{a,b, e} {a,c d}{a,c,e}
{a,d, e}, {b,c,d},{b,c e}, {b,d,e} {c d, e},
{a,b,c,d},{a,b,c,e},{a,b,d, e} {acd, e}
{b,c,d, e}, X

Ag—open sets

¢,{a}, {b},{c},{d} {e},{a b}, {a,c} {a d},
{b,c},{b,d},{c,d},{a,b,c},{a,b,d}{a,c,d},{b,c d}
{a,b,c,d},{b,c,d, e}, X

Ag-closed sets

()b’ {a}’ {e}’ {a’ e}' {b' e}' {CI e}! {d, e}! {a; b; e}; {a; C; e};
{a,d,e},{b,c,e},{b,d, e}, {c,d e} {a b,cd}{ab,c,e}
{a,b,d,e},{a,c,d, e}, {b,cd e}, X

g*A-open sets

¢,{a}, {b},{c},{d}, {e}. {a, b} {a c}{a d},
{a,e},{b,c},{b,d},{c,d},{ab,c}
{a,b,d},{a,c,d},{b,c,d},{a,b,c,d},{b,c,d, e}, X

g A-closed sets

¢,{a}, {e}.{a e}, {b e} {c e}, {d e}, {a b, e},
{a,c, e}, {a,d, e}, {b,cd}{bc, e}, {b,d, e},
{c,d,e},{a,b,c,d},{a,b,c,e}{a,b,d, e},
{a,c,d, e}, {b,c,d,e}, X

g A-open sets

¢,{a}, {b},{c},{d}, {e}. {a, b}, {a c}{a d},{a e} {b,c},
{b,d},{a,b,c},{a,b,d},{a,c,d} {bc d}
{a,b,c,d},{b,c,d, e}, X

g™ A-closed sets

¢,{a}, {e},{a e}, {b e} {c e} {d e},

{a,c, e}, {a,d, e}, {b,cd}{bc e} {bde}{cde}
{a,b,c,d},{a,b,c,e},{a,b,d, e} {a,cd,e}

{b,c,d, e}, X
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gsA—open sets

¢, {a}, {b},{c},{d},{e} {a, b}, {a,c}{a d},{a e}, {b,c},
{b,d},{b,e},{c,d},{c, e}, {d, e}, {a,b,c},{a,b,d},
{a,b,e},{a,c,d},{a,c e} {ad, e} {bc,d}{b,ce}
{b,d,e},{c,d, e}, {a,b,cd},{a,b,c,e}{a,b,d,e}
{a,c,d, e}, {b,c,d,e}, X

gsA-closed sets

¢.{a}, {b},{c},{d}, {e} . {a, b}, {a,c},{a d} {a e} {b c},
{b,d},{c,d},{c,e},{d, e}, {a,b,c},{a b,d},{a,b,e},
{a,c,d},{a,c e} {a,d,e}{bcd}{bc e}, {b,d, e}
{c,d,e},{a,b,c,d},{a,b,c,e}{a,b,d e}, {a,c,d, e}
{b,c,d, e}, X

Ag-open sets

¢,{a},{b},{c},{d},{e}, {a b}, {a,c} {a d} {a e} {b c}
{b,d},{b,e},{c,d},{c e}, {d e} {a b, c}{a b,d}
{a,b,e},{a,c d},{a,c e}, {ad e} {bcd}{b,c,e}
{b,d,e} {c,d e}, {a b,cd},{ab,ce}{ab,d, e}
{a,c,d,e},{b,c,d e}, X

Ag-closed sets

¢, {a}, {b},{c},{d},{e}{a b} {a c}{ad}{ae}{bc},
{b,d},{c,d},{c, e}, {d, e}, {a b, c}{a b,d}{a,b,e}
{a,c,d},{a,c e}, {a,d, e}, {b,c d} {b,c e}, {b,d, e}
{c,d,e},{a,b,c,d},{a,b,c e}, {a b,de},{a,cd,e}
{b,c,d, e}, X

Example 2: X = {a, b, c,d, e}
T ={¢,{a},{b,c}{a b,c}{bcd e}, X}
A-set= {¢,{a},{b,c},{a,b,c},{b,c,d, e}, X}

Closed set ={¢p,{a},{d, e}, {a,d, e}, {b,c,d, e}, X}

¢,{a}, {b},{c},{d} {e}, {a b}, {a,c},{a d},{a e}, {b,c},
{b,d},{b,e},{c,d},{c, e}, {a b, c},{a,b,d}{a,b,e},
{a,c,d},{a,c, e} {b,cd}{bc e}, {ab,c,d},{a,b,c,e},
{b,c,d, e}, X}

a-open sets a-closed sets
¢,{a}, {b,c},{a,b,c},{b,c,d},{b,c,e},{b,c,d, e}, X ¢.{a},{a,d},{a,e},{d,e},{a,d, e}, {b,c,d, e}, X
g-open sets g-closed sets

¢, {a}, {d}, {e}, {a, d},{a, e}, {b,d}, {b, e}, {c,d},{c e},
{d,e},{a,b,d},{a,b,e},{a,c d},{a,c e}, {ad, e}
{b,c,d},{b,c,e},{b,d, e}, {c,d, e}, {a,b,cd} {ab,c,e}
{a,b,d,e},{a,cd, e}, {b,cd e}, X

g*-open sets

¢,{a},{b},{c},{a b} {a,c},
{b,c},{a,b,c},{b,c d e}, X

g -closed sets

¢, {a},{d, e}, {a,d, e}, {b,d, e}, {c,d e} {ab,d,e}
{a,c,d,e}, {b,c,d,e}, X

A-open sets
¢.{a},{b,c},{d, e}, {a,b,c},{a,d,e},{b,c,d, e}, X

A-closed sets
¢,{a},{b,c},{d, e}, {a,b,c},{a,d, e}, {b,c,d e}, X

gA-open sets

¢,{a}, {b},{c},{d},{e}. {a, b} {a c}{a d},
{a, e}, {b,c},{b,d}, {b,e} {c,d}{c e} {d e},
{a,b,c},{a,b,d},{a,b,e},{a,c d} {a,c, e}
{a,d, e}, {b,c,d},{b,c,e},{b,d, e} {c d, e},
{a,b,c,d},{a,b,c e} {ab,de}{acd,e}
{b,c,d, e}, X

gA-closed sets

¢,{a}, {b},{c},{d} {e}.{a, b} {a c}{ad},
{a,e},{b,c},{b,d},{b e} {c d}{c e} {d e},
{a,b,c},{a,b,d},{a,b,e},{a,c, d} {a,ce}
{a,d, e}, {b,c,d},{b,c,e},{b,d e}, {cd, e}
{a,b,c,d},{a,b,c,e},{a,b,d e} {a,cd,e},
{b,c,d, e}, X

A-g-open sets

¢,{a}, {b},{c} {d},{e}. {a b}, {a c}{a d},
{a, e}, {b,c},{b,d},{b e} {c,d}{c e} {d e},
{a,b,c},{a,b,d},{a,b,e},{a,c d}{a,c, e}
{a,d,e},{b,c,d},{b,c e} {bd,e}{cde}
{a,b,c,d},{a,b,c e} {ab,d,e}{acd,e}
{b,c,d, e}, X

A-g-closed sets

¢,{a}, {b},{c}{d},{e}{a b}.{a c}{ad}
{a,e},{b,c},{b,d},{b,e},{c d} {c e} {d e},
{a,b,c},{a,b,d},{a,b,e},{a,cd} {ace}
{a,d,e},{b,c,d},{b,c e}, {bde} {cde}
{a,b,c,d},{a,b,c,e},{a,b,d e} {acd,e},
{b,c,d, e}, X

Ag -open sets

¢,{a}, {b}, {c},{d},{e}. {a, b} {a,c},{a,d},
{a,e},{b,c},{b,d},{b, e}, {c,d},{c,e},

Ag-closed sets

¢,{a}, {d}, {e}, {a,d},{a, e}, {b,d},{b, e}, {c,d},{c e},
{d,e},{a,b,d},{a,b,e},{a,c,d},{a,c e}, {a,d, e}
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{a,b,c},{a,b,d},{a,b,e},{a,c,d},{a,ce}{bc d}
{b,c,e},{a,b,c,d},{a b,ce}{bcde}X

{b,c,d},{b,c,e},{b,d e} {c,d e} {ab,cd}{ab,c,e}
{a,b,d,e},{a,c,d e}, {bcd e}, X

g*A-open sets
¢,{a},{b},{c}{a, b} {a,c},{b,c},{d,e}.{a b,c},
{a,d, e}, {b,c,d, e}, X

g*A-closed sets
¢’ {a}’ {b’ C}’ {d’ e}) {a’ b’ C}' {a' d' e}' {b' dl e}! {Cﬁ d! e})
{a,b,d, e}, {a,c,d, e}, {bcd e}, X

g™ A-open sets

¢,{a}, {b},{c} {d},{e}{a b}.{a c}{a d}{a e} {b,c},
{b,d},{b,e},{c,d},{c, e}, {d, e}, {a,b,c},{a,b,d},
{a,b,e},{a,c,d},{a,c e} {ad, e} {bc,d}{b,ce}
{a,b,c,d},{a,b,c,e},{b,c,d, e}, X

g™ A-closed sets

¢,{a}, {d},{e},{a,d},{a e}, {b,c},{b,d},{b, e}, {c,d},
{c,e},{d, e}, {a,b,c},{a,b,d},{a,b,e} {acd}{ace}
{a,d,e},{b,c,d},{b,c e}, {bd e} {cde}{ab,cd}
{a,b,c,e},{a,b,d, e} {a,cd, e}, {bcd e}, X

gsA-open sets

¢,{a}, {b},{c},{d}, {e}, {a, b}, {a,c},{b,c},
{b,d},{b,e},{c,d},{c, e} {d, e}, {a,b,c}
{a,d,e},{b,c,d},{b,c,e},{b,d, e} {c d, e},
{a,b,d,e},{a,c,d, e}, {b,c,d, e} X

gsA-closed sets

¢,{a}, {b},{c}{a b} {a,c} {a d}{a e} {b c},
{d,e},{a,b,c},{a,b,d},{a,b,e},

{a,c,d},{a,c, e}, {a,d e} {b,d e} {cd e},
{a,b,c,d},{a,b,c,e},{a,b,d e} {a,cd,e},
{b,c,d, e}, X

Ag-open sets

¢,{a}, {b},{c},{d},{e},{a, b}, {a,c},{b,c},
{b,d},{b, e} {c, d} {c e} {d e}, {ab,c}
{a,d, e}, {b,c,d},{b,c e} {b,d, e} {cd, e}
{a,b,d,e},{a,cd e}, {bcd e}, X

Ag-closed sets

¢, {a},{b},{c},{a b},{a c}{a d}{a e} {bc}
{d,e},{a,b,c},{a,b,d},{a,b,e}

{a,c,d},{a,c e}, {a d, e} {b,d e} {cd, e}
{a,b,c,d},{a,b,c,e},{a b,d e} {a,cd,e}
{b,c,d, e}, X

Example 3: X = {a, b, c,d, e}
T ={¢,{a},{b,c d},{a,b,cd} X}
A-set= {¢,{a},{b,c,d},{a,b,c,d}, X}

Closed set ={¢, {e},{a, e},{b,c,d, e}, X}

¢, {a}, {b},{c},{d},{a, b}, {a,c} {a d},{b,c},
{b,d},{c,d},{a,b,c},{a,b,d},{a,c,d},{b,c,d},
{a,b,c,d}, X}

a-open sets a-closed sets
¢,{a},{b,c,d},{a,b,c,d} X ¢, {e}{a,e},{b,cd e} X
g-open sets g-closed sets

¢, {e},{a e}, {b, e} {c e}, {d e} {a b e}{ace}
{a,d, e}, {b,c, e} {bd,e}{cd e} {ab,c,e},
{a,b,d,e},{a,c,d, e}, {b,cd e}, X

A-open sets
¢,{a},{e}. {a, e}, {b,c,d},{a,b,c,d},{b,c,d e} X

A-closed sets
¢.{a}, {e},{a,e},{b,c,d},{a,b,c,d},{b,c,d,e},X

gsA-open sets

¢,{a}, {b},{c},{d}, {e}, {a, b}, {a,c},{a, d},
{a,e},{b,c},{b,d},{b, e}, {c,d},{c e}, {d e},
{a,b,c},{a,b,d},{a,b,e},{a,c,d}{a,c, e}
{a,d,e},{b,c,d},{b,c e} {bd,e}{cde}
{a,b,c,d},{a,b,c,e}{ab,d,e}{acd, e}
{b,c,d, e}, X

gsA-closed sets

¢,{a}, {b},{c},{d} {e},{a, b}, {a,c},{a,d},
{a,e},{b,c},{b,d},{b, e}, {c,d},{c, e}, {d, e},
{a,b,c},{a,b,d},{a,b,e},{a,cd} {ace}
{a,d,e},{b,c,d},{b,c e}, {bd e} {cde}
{a,b,c,d},{a,b,c,e},{a,b,d e} {a,cd,e}
{b,c,d, e}, X

Ag-open sets

¢, {a}, {b},{c},{d} {e},{a,b},{a, c},{a d},
{a,e},{b,c},{b,d},{b e}, {c,d} {ce}{d e},

Ag-closed sets

¢, {a}, {b},{c},{d} {e},{a, b}, {a c} {a d},
{a,e},{b,c},{b,d},{b e}, {cd} {ce}{d e},
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{a,b,c},{a,b,d},{a, b, e}, {a,c d} {a,c, e}
{a,d,e},{b,c,d},{b,ce} {b,d, e} {cd, e}
{a,b,c,d},{a,b,c,e},{a b,d e} {a,cd, e}
{b,c,d, e}, X

{a,b,c},{a,b,d},{a,b,e}, {a, c d} {a,c, e}
{a,d,e},{b,c,d},{b,c e} {b,d, e} {cd, e}
{a,b,c,d},{a,b,c,e},{a b,d e} {a,cd, e}
{b,c,d, e}, X

Example 4: X = {a, b, c,d, e}

T ={¢,{a}{b c}{ab,c} X}
A-set= {¢,{a},{b, c},{a, b, c}, X}

Closed set ={¢p,{d, e}, {a,d, e}, {b,c,d, e}, X}

a-open sets
¢,{a},{b,c},{a,b,c},{a,b,c,d},{a,b,ce}, X

a-closed sets
¢,{d},{e},{d, e}, {a,d,e},{b,c,d, e}, X

g-open sets

{b,d},{b,e},{c,d},{c, e}, {a b, c},{a,b,d}{a,b,e},
{a,c,d},{a,c, e} {bcd}{bc e}, {ab,c,d},
{a,b,c,e}, X

¢,{a}, {b}, {c},{d},{e}.{a, b}, {a,c},{a,d},{a, e}, {b,c},

g-closed sets

¢,{d}{e}, {a,d},{a e}, {b,d},{b, e} {c, d} {c e},
{d,e},{a,b,d},{a,b,e},{a,c ,d},{a,c e}, {ad, e}
{b,c,d},{b,c,e},{b,d, e}, {c,d, e}, {a,b,cd} {ab,c, e}
{a,b,d,e},{a,c,d, e}, {b,c,d, e}, X

g*-open sets

¢’ {a}’ {b}’ {C}’ {a” b}’ {a’ C}’ {b’ C}' {a’ b’ C}’ X

g~ -closed sets
¢’ {d’ e}’ {a’ d’ e}’ {b’ d! e}, {C, d, e}l {al bl dl e}l
{a,c,d, e}, {b,c,d,e}, X

A-open sets
¢.{a},{b,c},{d, e}, {a,b,c},{a,d, e}, {b,c,d, e}, X

A-closed sets
¢, {a},{b,c}{d, e}, {a, b,c}{ad, e}, {b,c,d, e} X

A-g-open sets

¢,{a}, {b},{c},{d}, {e}, {a, b} {a c}{a d},
{a, e}, {b,c},{b,d},{b,e} {c d}{c e} {d e},
{a,b,c},{a,b,d},{a,b, e} {a,c d}{a,c,e}
{a,d,e},{b,c,d},{b,c,e},{b,d, e} {c d, e},
{a,b,c,d},{a,b,c,e} {a b,de}{acd,e},
{b,c,d, e}, X

A-g-closed sets

¢,{a}, {b},{c}{d},{e}{a b}.{a c}{a d}
{a,e},{b,c},{b,d},{b,e},{c,d},{c e} {d e},
{a,b,c},{a,b,d},{a,b,e},{a,cd} {ace}
{a,d, e}, {b,c,d},{b,c, e}, {b,d e}, {cd, e}
{a,b,c,d},{a,b,c,e},{a,b,d e} {acde},
{b,c,d, e}, X

g*A-open sets

¢,{a}, {b},{c},{a, b}, {a,c},{b,c}{d e} {ab,c},
{a,d,e},{b,c,d, e}, X

g A-closed sets
()b’ {a}’ {b’ C}’ {d’ e}' {a’ b’ C}J {a, d; e}! {bJ d; e}l {Cl dl e}l
{a,b,d,e},{a,c,d, e}, {b,c,d e} X

g**A-open sets

{b,d},{b,e},{c,d},{c, e}, {d, e}, {a,b,c},{a,b,d},
{a,b,e},{a,c,d},{a,c e} {ad, e} {bc,d}{bce}
{a,b,c,d},{a,b,c,e},{b,c,d e}, X

¢,{a}, {b},{c},{d},{e},{a, b}, {a,c},{a,d},{a, e}, {b,c},

9" A-closed sets

¢,{a}, {d},{e}, {a,d},{a e}, {b,c},{b,d},{b, e}, {c,d},
{c,e},{d, e}, {a,b,c},{a,b,d}{a, b,e} {acd}{ace}
{a,d,e},{b,c,d},{b,c e}, {bde} {cde}{ab,cd}
{a,b,c,e},{a,b,d, e} {a,cd e}, {bc,d,e}, X

gsA-open sets

¢,{a}, {b},{c},{a, b}, {a,c},{b,c},
{d,e},{a,b,c},{a,d, e}, {b,d, e} {cd, e}
{a,b,d,e},{a,c,d, e}, {b,c,d, e}, X

gsA-closed sets

¢,{a}, {b},{c},{a b} {a,c},{b,c}{d e} {ab,c},
{a,d,e},{b,d, e}, {c,d, e}, {a,b,d, e} {acd,e}
{b,c,d, e}, X

Ag-open sets

¢, {a}, {b},{c},{a b} {a,c},{b,c},
{d,e},{a,b,c},{a,d, e}, {b,d e} {cd, e}
{a,b,d,e},{a,cd, e}, {b,cd e}, X

Ag-closed sets

¢, {a}, {b},{c},{a b} {a,c},{b c}{d e} {ab,c}
{a,d,e},{b,d, e}, {c,d, e} {a b,d e} {a,cd,e}
{b,c,d, e}, X
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Example5: X = {a, b, c,d, e}

7 ={¢,{a},{b}.{a, b}, {b,c},{a b,c}{b,cd}
{a,b,c,d},{b,c d, e}, X}

A-set= {¢,{a}, {b},{a, b},{b,c},{a, b,c},{b,c d}
{a,b,c,d},{b,c,d, e}, X}

Closed set ={¢, {a},{e},{a,e},{d, e},{a,d, e}{c, d, e}
{a,c,d, e}, {b, c d, e}, X}

a-open sets

¢,{a}, {b},{a,b},{b,c},{b,d},{b,e},
{a,b,c},{a,b,d},{a,b,e},{b,c,d},{b,c e} {b,d, e},
{a,b,c,d},{a,b,c,e}{ab,d, e} {bcd e}, X

a-closed sets

¢,{a}, {c},{d},{e}, {a,c},{a,d},
{a,e},{c,d},{c, e} {d, e} {a,c,d} {ac, e}
{a,d,e},{c,d, e}, {a,cd, e} {bcd e}, X

g-open sets

¢,{a}, {b},{c},{d},{a, b}, {a,c} {a d},
{b,c},{b,d},{c,d},{a,b,c},{a,b,d},{a,c,d},{b,c,d},
{a,b,c,d},{b,c,d, e}, X

g-closed sets

¢, {a},{e},{a,e},{b,e},{c,e},{d, e}, {a,b,e},{a,c, e},
{a,d,e},{b,c,e},{b,d,e},{c,d, e},

{a,b,c,e},{a,b,d, e} {acd e}, {bcde}, X

g*-open sets

¢,{a}, {b},{c},{d},{a, b}, {a,c},{a,d},
{b,c},{b,d},{c,d},{a,b,c},{a,b,d}{a,cd}{b,c d}
{a,b,c,d},{b,c,d, e}, X

g~ -closed sets

¢' {a}' {e}' {a' e}' {b' e}' {C' 6}, {d, e}, {Cl, b! 6}, {Cl, (o8 6},
{a,d, e}, {b,c,e},{b,d e} {cd, e},

{a,b,c,e},{a,b,d, e} {acd e}, {bc,de}, X

A-open sets

¢,{a},{b},{e} {a b}, {a e}, {b,c},{b e} {d e},
{a,b,c},{a,b,e},{a,d, e}, {b,c,d},{b,c e} {b,d, e},
{c,d,e},{a,b,c,d},{a,b,c e}, {a,b,d, e}, {a,c,d,e}
{b,c,d, e}, X

A-closed sets

¢,{a}, {b},{c},{d}, {e}. {a, b}, {a c},{a d},
{a,e},{b,c},{c,d},{d, e}, {a,b,c},{a,c d},
{a,d,e},{b,c,d},{c d, e}, {ab,cd}{ac,d,e}
{b,c,d, e}, X

gA-open sets

¢,{a}, {b},{c} {d}.{e}. {a, b} {a c}{a d},
{a, e}, {b,c},{b,d},{b e} {c,d}{c e} {d e},
{a,b,c},{a,b,d},{a,b,e},{a,c, e},
{a,d,e},{b,c,d},{b,c e} {bde}{cde}
{a,b,c,d},{a,b,c e} {ab,d,e}{acd, e}
{b,c,d, e}, X

gA-closed sets

¢,{a}, {b},{c} {d},{e}{a b} {a c}{a d},
{a,e},{b,c},{b,d},{c,d},{c, e} {d e},
{a,b,c},{a,b,d},{a,b,e},{a,c d} {a,c, e}
{a,d,e},{b,c,d},{b,c e}, {b,d, e} {cd,e}
{a,b,c,d},{a,b,c,e},{a,b,d, e} {a,cd,e}
{b,c,d, e}, X

A—g—open sets

¢,{a}, {b},{e},{a b}, {a, e}, {b,c}{b e} {d e},
{a,b,c},{a,b,e},{a,d, e}, {b,c,d},{b,c e} {b,d, e},
{c,d,e},{a,b,c,d},{a,b,c,e},{a,b,d e}, {a,c,d, e}
{b,c,d, e}, X

A-g-closed sets

¢,{a}, {b},{c}{d},{e}{a b} {a c}{a d},
{a,e},{b,c},{c,d},{d, e}, {a,b,c},{a,c d},
{a,d, e}, {b,c,d}{cd, e} {ab,cd}{acd,e}
{b,c,d, e}, X

Ag—open sets

¢,{a}, {b},{a, b}, {b,c},{a,b,c},{b,c,d},
{b,c,e},{a,b,cd},{b,cd e}, X

Ag-closed sets

¢,{a}, {e},{a,d},{a,e},{d, e}, {a,d, e},
{c,d,e},{a,cd,e},{bcd e}, X

g*A-open sets

¢,{a}, {b},{c} {d},{e}.{a b}, {a d},

{a, e}, {b,c},{b,d},{b e} {c d}{d e},
{a,b,c},{a,b,d},{a,b,e},{a,d, e}, {b,c,d},{b,c e}
{b,d,e},{c,d, e}, {a,b,cd},{a,b,c,e}{a,b,d,e}
{a,c,d,e},{b,c,d, e}, X

g A-closed sets

¢,{a}, {b},{c} {d},{e}{a b} {a c}{a d},
{a,e},{b,c}{c,d}{ce}{d e}
{a,b,c},{a,b,e},{a,c, d},{a,c, e}

{a,d, e}, {b,c,d},{b,c e} {cd, e}
{a,b,c,d},{a,b,c,e},{a,b,d, e} {a,cd, e}
{b,c,d, e}, X
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g™ A-open sets

¢,{a}, {b},{e},{a, b}, {a, e}, {b,c},
{b,e},{a,b,c},{a,b,e},{b,c,d},{b,c e} {ab,c d}
{a,b,c,e},{b,c,d e}, X

g™ A-closed sets

¢,{a},{d}, {e}, {a,d},{a, e}, {c,d},{d, e}, {a,c,d},
{a,d,e},{b,c,d},{c d, e}, {a,b,c, d}

{a,c,d, e}, {b,c,d,e}, X

Ag-open sets

¢, {a},{b},{e},{a,b},{a, e}, {b,c},
{b,e},{d,e},{a,b,c},{a, b, e}, {ad, e}, {b,c d}
{b,c,e},{b,d, e},{cd e}, {ab,c, d}
{a,b,c,e},{a,b,d, e} {a,c,de},{bcd e}, X

Ag-closed sets

¢, {a}, {b},{c},{d},{e},{a, b}, {a,c},{a d},{a e} {b,c},
{c,d},{d,e},{a,b,c},{a,c d},{a,d, e}, {b,c d} {cd, e}
{a,b,c,d},{a,c,d, e} {b,cd e}, X

Example 6: X = {a, b, c,d, e}

T ={¢,{a}, {b},{a,b},{c,d},{a cd} {b,cd}
{c,d, e}, {a,b,cd}{acde}{bcd, e} X}
A-set= {¢,{a}, {b},{a, b},{c,d},{a,c,d},{b,c d},
{c,d,e},{a,b,c,d},{a,cde},{bcd, e} X}

Closed set

={¢,{a}, {b},{e},{a,b},{a,e},{b,e}{a,b,e},{cd, e},
{a,c,d, e}, {b,cd e}, X}

a-open sets

¢’ {a}’ {b}’ {a’ b}’ {C’ d}’ {a’ C’ d}’ {b’ C’ d}’ {C’ dl e}‘
{a,b,c,d},{a,c,d, e}, {b,cd e}, X

a-closed sets

¢,{a},{b}.{e}.{a, b}, {a,e},{b,e},{a,b,e},{c,d, e},
{a,c,d, e}, {b,c,d e}, X

A-open sets

¢,{a},{b},{e} {a b}, {a e} {c,d} {be}{a Db, e},
{a,c,d},{b,c,d} {c,d,e}{a b,cd}{acd,e},
{b,c,d, e}, X

A-closed sets

¢,{a}, {b},{e} {a b}, {a,e},{b e} {c d}{acd},
{a,b,e},{b,c,d},{c,d, e}, {a,b,c,d},{a,cd,e}
{b,c,d, e}, X

g-open sets

¢,{a}, {b},{c},{d},{a b}, {a c},{a d},{b,c},{b,d},
{c,d},{a,b,c},{a,b,d},{a,c,d} {b,c,d}{cd, e}
{a,b,c,d},{a,cd, e}, {b,cd e}, X

g-closed sets

¢,{a},{b},{e} {a b} {a e} {b e} {ce}{d e},
{a,b,e},{a,c e}, {a,d, e}, {b c e}, {b,d, e} {cd, e}
{a,b,c,e},{a,b,d, e} {acd e}, {bcd e}, X

Ag-open sets

¢,{a}, {b},{c},{d},{e}, {a b} {a c}{ad},
{a,e},{b,c},{b,d},{b,e}{cd} {c e} {d e}
{a,b,c},{a,b,d},{a, b, e}, {a cd} {a,c, e}
{a,d,e},{b,c,d},{b,ce} {bd, e} {cd, e}
{a,b,c,d},{a,b,c e}, {a b,d e} {acd, e}
{b,c,d, e}, X

Ag-closed sets

¢, {a}, {b},{c},{d},{e} {a b} {a c}{ad},
{a,e},{b,c},{b,d},{b e} {cd}{ce}{de}
{a,b,c},{a,b,d},{a, b, e}, {a c d} {a,c, e}
{a,d,e},{b,c,d},{b,ce} {b,d e} {cd, e}
{a,b,c,d},{a,b,c,e},{a b,d e} {a,cd, e}
{b,c,d, e}, X

Example 7: X = {a, b, c,d, e}

T ={¢,{a}{d}, {a d}{c d} {d e},
{a,c,d},{a,d, e}, {cd e} {acd, e} X}
A-set= {¢,{a}, {d},{a d},{c,d},{d e},
{a,c,d},{a,d, e} {c d e} {acd e} X}

Closed set ={¢, {b},{b, c},{b, e},{a, b},{a, b, c},
{a,b,e},{b,c,e},{a,b,ce}{bcd e} X}

a-open sets

¢’ {a}’ {d}’ {a’ d}’ {C’ d}’ {d’ e}’ {a’ b’ d}’ {a’ C’ d}’
{a,d,e},{c,d, e}, {a,b,c,d},{a,b,d, e} {a,cd e} X

a-closed sets

¢’ {b}’ {C}’ {e}’ {a’ b}’ {b’ C}’ {b’ e}’ {C’ e}’ {a’ b’ C}’ {a’ b’ e}
{b,c,e},{a,b,ce}{bcd e}, X
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A-open sets

¢,{a}, {b},{d},{b,c},{a, b}, {b,e},{a,d},{c,d},{d, e},
{a,b,c},{a,b,e},{a,c,d},{a,d, e}, {b,c, e}, {c,d, e},
{a,b,c,e},{a,cd, e}, {bcd e}, X

A-closed sets

¢, {a}, {b},{d},{a, b}, {a,d},{b,c},{b, e}, {c,d},{d, e},
{a,b,c},{a,b,e},{a,c,d} {a,d, e}, {b,c, e} {cd,e},
{a,b,c,e},{a,cd, e}, {bcd e}, X

g-open sets

¢, {a}, {c},{d},{e}. {a,c},{a d},{a, e}, {c,d},{c e},
{d,e},{a,c,d},{a,ce},{ade}{cd e}, {acde} X

g-closed sets

¢,{b},{a,b},{b,c},{b,d},{b, e},
{a,b,c},{a,b,d},{a,b,e},{b,c,d},{b,c,e},{b,d,e},
{al b} C} d}l {a) b} C} e}) {a) b} d’ e}’ {bP CP d’ e}l X

Ag-open sets

{a,b,c},{a,b,d},{a,b,e},{a,c,d},{a,d e}, {b,c d}
{b,c,e},{b,d, e}, {cd e} {ab,cd}
{a,b,c,e},{a,b,d, e}, {a,cde} {bcd e}, X

¢.{a}, {b},{d},{a, b}, {a,d},{b,c},{b,e},{c,d},{d, e},

Ag-closed sets

¢, {a}, {b},{c},{d},{e}, {a b}, {a c}{a d},

{a, e}, {b,c},{b e} {cd}{ce}{de}
{a,b,c},{a,b,e},{a,cd} {ad e}, {b,c e} {cd, e}
{a,b,c,e},{a,cd e}, {b,cd e}, X

Example 8: X = {a, b, c,d, e}

7 ={¢,{a},{b},{a,b},{a,b,e},{a b,c e},
{a,b,d, e}, X}

A-set= {¢,{a},{b},{a,b},{a,b,e},{a,b,c, e},
{a,b,d, e}, X}

Closed set
={¢,{c},{d},{c,d},{c,d, e}, {acd e} {b cd e} X}

a-open sets

¢,{a}, {b},{a,b},{a,b,c},{a,b,d},
{a,b,e},{a,b,c,d},{a,b,c e}, {a b,d e}, X

a-closed sets

¢, {c}{d}. {e}. {c,d}. {c, e}, {d, e}, {c,d, e},
{a,c,d, e}, {b,c,d,e}, X

A-open sets

¢,{a}, {b},{c},{d},{a, b}, {c,d} {a,b,e} {c,d, e},
{a,b,c,e},{a,b,d, e} {a,c,d e}, {bcd e}, X

A-closed sets

¢,{a}, {b},{c},{d},{a, b}, {c,d},{a,b,e},{c,d, e},
{a,b,c,e},{a,b,d, e} {acd e}, {bcd e}, X

g-open sets

¢,{a}, {b},{e},{a,b},{a, e}, {b,e},{a, b, e},
{a,b,c,e},{a,b,d, e}, X

g-closed sets

¢, {c},{d},{c,d}{a,c,d},{b,c,d},{c,d, e},
{a,b,c,d},{a,c,d, e}, {b,cd,e}, X

Ag-open sets

¢,{a}, {b},{c},{d},{a b}, {b,c},{b,d},{c d},
{a,b,c},{a,b,d},{a,b,e} {a cd}{b, c d}
{c,d,e},{a,b,c,d},{a,b,c e}, {a b,d e} {acd, e}
{b,c,d, e}, X

/lg-closed sets

¢,{a}, {b},{c},{d},{e},{a, b}, {a, e}, {b, e} {c d} {ce},
{d,e},{a,b,e},{a,c e}, {ad e} {cd, e}
{a,b,c,e},{a,b,d e} {a,cd e} {bcd e}, X
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