1.

Appendix 1

X ={a,b,c}
T ={X, ¢, {a}}

closed sets are X, ¢, {b, c}

/\g—open sets

P(X)

)\g—closed sets

PX)

(A, d)-open sets
X, ¢

(A, d)-closed sets
X, ¢

g-open sets

X, ¢ {a}, {0}, {c}, {a, b}, {a, ¢}

g-closed sets

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

gd-open sets
PX)

go-closed sets
P(X)

gds-open sets

PX)

gos-closed sets

P(X)

pre-open sets

X, ¢, {a}, {a,b},{a, ¢}

pre-closed sets

X, 0, {b},{c}, {b; ¢}

regular open sets

X, ¢

regular closed sets

X, ¢

semi-open sets

X, ¢, {a}, {a,b},{a, ¢}

semi-closed sets

X, 0, {b},{c}, {b ¢}

a-open sets

X, ¢,{a}, {a,b},{a, ¢}

a-closed sets

X, ¢, {0}, {c}, {b ¢}
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d-open sets

X, ¢

0-closed sets

X, 0

0 semi-open sets

X, 0

0 semi-closed sets

X,

dg-open sets

X, ¢, {a},{b},{c},{a, b}, {a, c}

dg-closed sets

X, 0, {b},{c}, {a,b},{a, c}, {b,c}

dg*-open sets

P(X)

0g*-closed sets

P(X)

dgs-open sets

P(X)

dgs-closed sets

PX)

X ={a,b,c}
2. 1={X, ¢ {a} {ab}}

closed sets are X, ¢, {c}, {b, c}

5
Ag-open sets

PX)

)\g—closed sets

PX)

(A, 0)-open sets
X, 0

(A, 0)-closed sets
X, 0

g-open sets

X, ¢, {a},{b},{a, b}

g-closed sets

X, ¢ {c}{a, ¢}, {b;c}

go-open sets
P(X)

go-closed sets
P(X)

gds-open sets

P(X)

gos-closed sets

P(X)

pre-open sets

X, ¢, {a},{a,b},{a,c}

pre-closed sets

X, ¢,{b},{c}, {b,c}
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regular open sets

X, ¢

regular closed sets

X, 0

semi-open sets

X, ¢, {a}, {a,b},{a, ¢}

semi-closed sets

X, 0, {b},{c}, {b ¢}

a-open sets

X, ¢, {a},{a,b},{a,c}

a-closed sets

X, ¢,{b},{c}, {b,c}

d-open sets

X, ¢

0-closed sets

X, ¢

0 semi-open sets

X, ¢

0 semi-closed sets

X,

dg-open sets

X, ¢, {a},{b},{a, b}

dg-closed sets
X, ¢,{c},{a,c},{b,c}

dg*-open sets

PX)

0g*-closed sets
P(X)

dgs-open sets

P(X)

dgs-closed sets

PX)

X ={a,b,c}
T ={X,¢,{a,b}}

closed sets are X, ¢, {c}

)\g—open sets

P(X)

)\g—closed sets

P(X)

(A, 0)-open sets
X, ¢

(A, §)-closed sets
X, ¢

g-open sets

X, ¢,{a}, {b}, {a, b}

g-closed sets

X, 0. {c} {a; ¢}, {b;c}

gd-open sets

P(X)

go-closed sets
P(X)
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4.

gds-open sets

P(X)

gos-closed sets

P(X)

pre-open sets

X, ¢, {a},{b},{a,b},{a, c}, {b,c}

pre-closed sets

X, ¢, {a}, {b},{c},{a,c}, {b,c}

regular open sets

X, ¢

regular closed sets

X, 0

semi-open sets

semi-closed sets

X, ¢,{a, b} X, ¢.{c}
a-open sets a-closed sets
X, ¢, {a, b} X, ¢.{c}
d-open sets 0-closed sets
X, ¢ X, ¢

0 semi-open sets

X, 0

¢ semi-closed sets

X,

dg-open sets

X, ¢,{a}, {b}, {a, b}

dg-closed sets
X, ¢,{c},{a,c},{b,c}

dg*-open sets

P(X)

0g*-closed sets
P(X)

dgs-open sets

P(X)

dgs-closed sets

PX)

X ={a,b,c}
r={X,¢,{a}, {0}, {a,b}}

closed sets are X, ¢, {c}, {a,c}, {b, c}

)\g—open sets

X, ¢,{a}, {b}, {a, b}

)\g—closed sets

X, 0. {c} {a; ¢}, {b;c}

(A, §)-open sets
P(X)

(A, §)-closed sets
P(X)
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g-open sets g-closed sets

X, ¢, {a},{b},{a, b} X, 0. {c} {a, ¢}, {b;c}
go-open sets go-closed sets

X, ¢, {a},{b},{a, b} X, 0. {c} {a,c},{b,c}
gds-open sets gos-closed sets

X, ¢,{a}, {0}, {a, b}, {a, c}, {b, c} X, ¢,{a}, {0}, {c}, {a,c}, {b,c}
pre-open sets pre-closed sets

X, ¢, {a},{b},{a, b} X, 0. {c} {a,c},{b,c}

regular open sets regular closed sets

X, ¢, {a},{b} X, é.{a,c},{b,c}

semi-open sets semi-closed sets

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

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

d-open sets d-closed sets

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

0 semi-open sets 0 semi-closed sets

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

X, ¢, {a},{b},{a, b} X, 0. {c} {a; ¢}, {b;c}
dg*-open sets 0g*-closed sets

X, ¢, {a},{b},{a, b} X, 0. {c} {a,c},{b,c}
dgs-open sets dgs-closed sets

X, ¢,{a}, {0}, {a, 0}, {a, c}, {b, c} X, ¢,{a}, {0}, {c}, {a,c}, {b,c}

X ={a,b,c}
T =1{X,¢,{a},{b},{a,b},{a,c}}
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closed sets are X, ¢, {b}, {c}, {a,c}, {b,c}

)\g-open sets

PX)

)\g—closed sets

PX)

(A, 0)-open sets
X, ¢,{b},{a, c}

(A, 0)-closed sets
X, ¢,{b},{a, c}

g-open sets

X, ¢, {a}, {0}, {a, b}, {a, ¢}

g-closed sets

X, 0, {b}, {c}, {a, ¢}, {b,c}

go-open sets
PX)

go-closed sets
P(X)

gds-open sets

PX)

gds-closed sets

P(X)

pre-open sets

X, ¢, {a}, {0}, {a, b}, {a, ¢}

pre-closed sets

X, ¢, {b}, {c}, {a, ¢}, {b, c}

regular open sets

X, ¢, {b},{a, ¢}

regular closed sets

X, ¢,{b},{a,c}

semi-open sets

X, ¢, {a},{b},{a,b},{a, c}

semi-closed sets

X, ¢,{b},{c}, {a,c},{b, c}

a-open sets

X, ¢, {a}, {0}, {a, b}, {a, ¢}

a-closed sets

X, 0, {b}, {c}, {a, ¢}, {b,c}

d-open sets

0-closed sets

X, ¢,{b},{a,c} X, ¢,{b},{a,c}
0 semi-open sets 0 semi-closed sets
X, ¢,{b}.{a,c} X, ¢,{b}.{a,c}

dg-open sets

X, ¢, {a}, {0}, {a, b}, {a, ¢}

dg-closed sets

X, 0, {b}, {c}, {a, ¢}, {b,c}

dg*-open sets

P(X)

dg*-closed sets
P(X)
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6.

dgs-open sets

P(X)

dgs-closed sets

P(X)

X ={a,b,c}

T= {X7 ?, {CL}, {a’v b}’ {CL, C}}
closed sets are X, ¢, {b}, {c}, {b, c}

5
Ag-open sets

PX)

/\g—closed sets

P(X)

(A, 0)-open sets
X, 0

(A, 0)-closed sets
X, 0

g-open sets

X, ¢,{a}, {a,b},{a, c}

g-closed sets

X, o, {b},{c}, {b ¢}

go-open sets
P(X)

go-closed sets
P(X)

gds-open sets

P(X)

gds-closed sets

P(X)

pre-open sets

X, ¢, {a},{a,b},{a,c}

pre-closed sets

X, ¢,{b}, {c}, {b,c}

regular open sets

X, ¢

regular closed sets

X, 0

semi-open sets

X, ¢,{a}, {a,b},{a, ¢}

semi-closed sets

X, ¢, {0}, {c}, {b ¢}

a-open sets

X, ¢, {a}, {a,b},{a, ¢}

a-closed sets

X, ¢, {b}, {c}, {b,¢}

d-open sets

X,

d-closed sets

X,
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0 semi-open sets

X, ¢

0 semi-closed sets

X, 0

dg-open sets

dg-closed sets

X, ¢,{a} X, ¢,{b,c}
dg*-open sets dg*-closed sets
P(X) P(X)

dgs-open sets

P(X)

dgs-closed sets

P(X)

X ={a,b,c}

7. m={X,¢,{a},{b,c}}
closed sets are X, ¢, {a}, {b, c}

/\g—open sets

P(X)

)\g—closed sets

PX)

(A, d)-open sets

(A, d)-closed sets

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

go-open sets

PX)

go-closed sets
P(X)

gds-open sets

PX)

gos-closed sets

P(X)

pre-open sets

P(X)

pre-closed sets

P(X)

regular open sets

X, ¢ {a},{b;c}

regular closed sets

X, ¢,{a},{b, c}
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semi-open sets

semi-closed sets

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

X, ¢, {a},{b,c} X, ¢, {a},{b,c}
d-open sets 0-closed sets

X, ¢,{a}, {b,c} X, ¢,{a}, {b,c}

0 semi-open sets 0 semi-closed sets
X, ¢, {a},{b,c} X, ¢, {a},{b,c}
dg-open sets dg-closed sets
PX) PX)

dg*-open sets

P(X)

0g*-closed sets
P(X)

dgs-open sets

P(X)

dgs-closed sets

P(X)
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X ={a,b,c,d}

T ={X, ¢, {a}}
closed sets are X, ¢, {b, ¢, d}

)\g—open sets

P(X)

)\g—closed sets

P(X)

(A, §)-open sets
X, 0

(A, §)-closed sets
X, ¢

g-open sets

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}

g-closed sets

X, ¢, {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}

go-open sets

P(X)

go-closed sets
P(X)

gds-open sets

P(X)

gos-closed sets

PX)

pre-open sets

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

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

pre-closed sets

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

regular open sets

X, 0

regular closed sets

X, 0
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semi-open sets
X, ¢,{a},{a,b},{a, c},{a,d} {a,b,c},
{a,b,d},{a,c,d}

semi-closed sets

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

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

a-closed sets

X, 0,{b},{c},{d},{b,c},{b,d}, {c. d},
{b,c,d}

d-open sets

X, 0

d-closed sets

X, 0

0 semi-open sets

X,

¢ semi-closed sets

X,

dg-open sets

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}

dg-closed sets

X, ¢, {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}

dg*-open sets

PX)

0g*-closed sets
P(X)

dgs-open sets

dgs-closed sets

P(X) P(X)
X ={a,b,c,d}
{X,¢,{a,b}}

closed sets are X, ¢, {c,d}

/\g—open sets

P(X)

)\g—closed sets

PX)

(A, d)-open sets
X, ¢

(A, d)-closed sets
X, ¢
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g-open sets
X, ¢,{a}, {0}, {c},{d},{a, b}, {a,c},
{a,d},{b,c},{b,d},{a,b,c},{a,b,d}

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

go-open sets
P(X)

go-closed sets
P(X)

gds-open sets

P(X)

gds-closed sets

P(X)

pre-open sets

X, ¢, {a}, {0}, {a, b}, {a, ¢}, {a, d},
{b,c},{b,d},{a,b,c},{a,b,d},{a,c,d},
{b,c,d}

pre-closed sets

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

regular open sets

X, 0

regular closed sets

X, 0

semi-open sets

X7 ¢7 {a7 b}? {a7 b? C}’ {a7 b’ d}

semi-closed sets

X, ¢, {c}, {d}, {c, d}

a-open sets

X7 (b? {a7 b}? {a7 b? C}7 {0/7 b7 d}

a-closed sets

X, o, {c} {d}, {c, d}

d-open sets

X, ¢

0-closed sets

X,

0 semi-open sets

X, ¢

0 semi-closed sets

X, 0

dg-open sets

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

dg-closed sets

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

dg*-open sets

P(X)

0g*-closed sets
P(X)

dgs-open sets

PX)

dgs-closed sets

P(X)
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X ={a,b,c,d}

T ={X, ¢,{a,b,c}}
closed sets are X, ¢, {d}

/\g—open sets

P(X)

)xg—closed sets

PX)

(A, §)-open sets
X, 0

(A, §)-closed sets
X, ¢

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

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

go-open sets

P(X)

go-closed sets
P(X)

gds-open sets

PX)

gos-closed sets

PX)

pre-open sets

X, ¢, {a}, {0}, {c}, {a, b}, {a, ¢}, {a, d},
{b,c},{b,d},{c,d},{a,b,c},{a,b,d},
{a,c,d}, {b,c,d}

pre-closed sets

X, ¢, {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}

regular open sets

X,

regular closed sets

X,

semi-open sets

semi-closed sets

X, ¢,{a,b,c} X, ¢p,{d}
a-open sets a-closed sets
X, ¢,{a,b,c} X, ¢,{d}
d-open sets 0-closed sets
X, ¢ X, ¢

0 semi-open sets

X, 0

0 semi-closed sets

X, 0
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dg-open sets
X, ¢,{a},{b} {c},{a, b} ,{a, c},{b,c},
{a,b,c}

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

dg*-open sets

P(X)

0g*-closed sets
P(X)

dgs-open sets

PX)

dgs-closed sets

P(X)

X ={a,b,c,d}

T= {X7 o, {a}7 {aa b}}
closed sets are X, ¢, {c,d}, {b, ¢, d}

)\g—open sets

PX)

)\g—closed sets

P(X)

(A, §)-open sets
X,

(A, §)-closed sets
X, ¢

g-open sets

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

g-closed sets

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

gd-open sets
PX)

go-closed sets
P(X)

gds-open sets

P(X)

gds-closed sets

PX)

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

pre-closed sets
X, ¢,{0}, {c}, {d},{b,c},{b,d},
{c,d},{b,c,d}

regular open sets

X, ¢

regular closed sets

X, 0
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semi-open sets
X, ¢,{a},{a,b},{a, c},{a,d} {a,b,c},
{a,b,d},{a,c,d}

semi-closed sets
X, ¢,{b},{c}, {d}, {b, c},{b,d},
{c,d},{b,c,d}

a-open sets

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

a-closed sets

X, &, {0}, {c}, {d},{b, ¢}, {b, d},

{a,b,d},{a,c,d} {c,d}, {b,c,d}
d-open sets 0-closed sets
X, 0 X, 0

0 semi-open sets

X,

¢ semi-closed sets

X,

dg-open sets

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

dg-closed sets

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

dg*-open sets

PX)

0g*-closed sets
P(X)

dgs-open sets

P(X)

dgs-closed sets

P(X)

X ={a,b,c,d}

T ={X, ¢, {a}, {c},{a,b},{a,c}. {a,b,c}, {a,c,d}}
closed sets are X, ¢, {b}, {d},{b,d},{c,d},{a,b,d},{b,c,d}

5
Ag-open sets

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

/\g—closed sets
X7 ¢7 {d}7 {a7 d}? {b7 d}7 {C7 d}7 {a7 b7 d}7
{a,c,d}, {b,c,d}

(A, d)-open sets

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

(A, §)-closed sets

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

g-closed sets
X, ¢,{0}, {d}, {b,d}, {c,d}, {a, b, d},
{b,c,d}

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

go-closed sets

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

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

gos-closed sets

X, &, {0}, {d},{a,d}, {b, ¢}, {b, d}, {c, d}
{a,b,d},{a,c,d},{b,c,d}

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

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

regular open sets

X, ¢,{c},{a, b}

regular closed sets

X, ¢,{c,d},{a,b,d}

semi-open sets

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

semi-closed sets

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

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

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

d-open sets

X, ¢,{c},{a,b},{a,b,c}

d-closed sets

X, ¢,{d},{c,d},{a,b,d}

0 semi-open sets

X, ¢,{c},{a,b},{c,d},{a,b,d}

¢ semi-closed sets

X, ¢,{c},{a,b},{c,d},{a,b,d}

dg-open sets

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

dg-closed sets
X, ¢, {d},{b,d},{c,d},{a,b,d},
{b,¢c,d}
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dg*-open sets
X, ¢,{a},{b},{c}, {a,b} . {a,c},{b,c},
{a,b,c}

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

dgs-open sets

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

dgs-closed sets

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

X ={a,b,c,d}

T = {X7 b, {a}> {b}v {a7 b}v {a’ b, C}> {av b, d}}
closed sets are X, ¢, {c}, {d},{c,d},{a,c,d},{b,c,d}

/\g—open sets
X, ¢,{a},{b},{c},{d},{a, b} {a,c},
{a,d}, {b,c},{b,d}, {a,b,c},{a,b,d}

/\g—closed sets

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

(A, d)-open sets

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

(A, d)-closed sets

X, ¢,{a}, {0}, {a, b}, {c,d},{a,c,d},
{b,c,d}

g-open sets

X, ¢,{a},{b},{a,b},{a,b,c},{a,b,d}

g-closed sets

X, ¢,{c},{d},{c,d},{a,c,d},{b,c,d}

go-open sets

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

go-closed sets

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

gds-open sets

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

gds-closed sets

X, ¢, {a},{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}
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pre-open sets

X, ¢,{a},{b},{a,b},{a,b,c},{a,b,d}

pre-closed sets

X, ¢,{c},{d},{c,d},{a,c,d},{b,c,d}

regular open sets

X, ¢,{a}, {b}

regular closed sets

X, ¢,{a,c,d},{b,c,d}

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

semi-closed sets

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

a-open sets

X, ¢,{a},{b},{a,b},{a,b,c},{a,b,d}

a-closed sets

X, ¢,{c},{d},{c,d},{a,c,d},{b,c,d}

d-open sets

X, ¢,{a},{b},{a, b}

0-closed sets

X, ¢,{c,d},{a,c,d},{b,c,d}

0 semi-open sets

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

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

dg-open sets

X, ¢, {a},{b},{a, b}

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

dg*-open sets

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

dg*-closed sets

X, 0,{c},{d} {a,c},{a,d},{b,c}, {b,d}]
{c,d},{a,b,c},{a,b,d}, {a,c,d},
{b,c,d}

dgs-open sets

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

dgs-closed sets

X, ¢, {a},{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,b,c,d}

T ={X, ¢,{a,b},{a,b,c},{a,b,d}}
closed sets are X, ¢, {c}, {d}, {c,d}
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)\g—open sets

PX)

)\g—closed sets

P(X)

(A, §)-open sets
X,

(A, §)-closed sets
X, ¢

g-open sets

X, ¢,{a},{b},{a,b},{a,b,c},{a,b,d}

g-closed sets

X, ¢,{c},{d},{c,d},{a,c,d},{b,c,d}

go-open sets
X, 0

go-closed sets
X, ¢

gds-open sets

X,

gos-closed sets

X, ¢

pre-open sets
X, ¢,{a}, {0}, {a, 0}, {a, c}, {a, d}, {b, c}|
{b,d},{a,b,c},{a,b,d},{a,c,d},{b,c,d}

pre-closed sets
X, ¢,{a}, {0}, {c},{d},{a,c},{a, d}
b, c},{b,d}, {c,d},{a,c,d}, {b,c,d}

regular open sets

X, ¢

regular closed sets

X, 0

semi-open sets

X, ¢,{a,b},{a,b,c},{a,b,d}

semi-closed sets

X, ¢ {c} {d}, {c. d}

a-open sets

X, 9, {aa b}: {a7 b, C}a {aa b, d}

a-closed sets

X, ¢,{c},{d},{c, d}

d-open sets

X,

0-closed sets

X,

0 semi-open sets

X, 0

0 semi-closed sets

X, ¢

dg-open sets

X, ¢, {a},{b},{a, b}

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

dg*-open sets

PX)

0g*-closed sets
P(X)
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8.

dgs-open sets

P(X)

dgs-closed sets

P(X)

X ={a,b,c,d}

T = {X7 03 {C}v {a7 b}7 {av b, C}}
closed sets are X, ¢, {d}, {c,d},{a,b,d}

/\g-open sets
X, ¢,{a}, {0}, {c}, {a, b}, {a, c}, {b, c},
{a,b,c}

/\g—closed sets
X7 ¢7 {d}7 {a7 d}? {b7 d}7 {C7 d}7 {a7 b? d}7
{a,c,d}, {b,c,d}

(A, §)-open sets
X, o, {d},{c,d}, {a,b,d}, {c},{a, b},
{a,b,c}

(A, §)-closed sets

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

g-open sets
X, ¢, {a}, {0}, {c}, {a, b}, {a, c},
{b,c},{a,b,c}

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

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

go-closed sets
X, ¢,{a},{b},{c},{a, b} {a,c},
{b,c},{a,b,c}

gds-open sets

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

gos-closed sets

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

pre-open sets

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

pre-closed sets

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

regular open sets

X, ¢,{c},{a, b}

regular closed sets

X, ¢,{c,d},{a,b,d}
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semi-open sets

X, ¢,{c},{a,b},{c,d},{a,b,c},{a,b,d}

semi-closed sets

X, 0. {c} {d},{a, b}, {c,d}, {a, b, d}

a-open sets

X, ¢,{c},{a,b},{a,b,c}

a-closed sets

X, ¢,{d},{c,d},{a,b,d}

d-open sets

X, ¢,{c},{a,b},{a,b,c}

0-closed sets

X, ¢,{d},{c,d},{a,b,d}

0 semi-open sets

X, ¢,{c},{a,b},{c,d},{a,b,c},{a,b,d}

0 semi-closed sets

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

dg-open sets
X, ¢,{a}, {0}, {c}, {a, b}, {a, c}, {b,c},
{a,b,c}

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

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

0g*-closed sets
X, ¢,{d},{a,d}, {b,d}.{c,d},{a,b.d},
{a,c,d}, {b,c,d}

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

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

X ={a,b,c,d}

T =A{X, ¢,{a},{a,b},{a,b,c},{a,b,d}}
closed sets are X, ¢, {c}, {d},{c,d},{b,c,d}

/\g—open sets

PX)

/\g—closed sets

P(X)

(A, 0)-open sets
X, 0

(A, 0)-closed sets
X, ¢

g-open sets

X, ¢,{a},{b},{a,b},{a,b,c}, {a,b,d}

g-closed sets

X, ¢,{c},{d},{c,d},{a,c,d}, {b,c,d}
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go-open sets
P(X)

go-closed sets
P(X)

gds-open sets

P(X)

gos-closed sets

P(X)

pre-open sets

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

X, ¢,{a},{a,b},{a,c},{a,d},{a,b,c},

pre-closed sets
X, ¢,{0}, {c}, {d}, {b, c},{b, d},
{c,d},{b,c,d}

regular open sets

X, ¢

regular closed sets

X, 0

semi-open sets

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

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

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

a-open sets

X, ¢,{a},{a,b},{a,c},{a,d},{a,b,c},

a-closed sets

X, ¢, {b}, {c}, {d},{b, ¢}, {b, d},

{a,b,d},{a,c,d} {c,d},{b,c,d}
d-open sets 0-closed sets
X, o X, 9

0 semi-open sets

X, 0

0 semi-closed sets

X, 0

dg-open sets

X, ¢, {a},{b},{a, b}

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

dg*-open sets

P(X)

dg*-closed sets
P(X)

dgs-open sets

P(X)

dgs-closed sets

P(X)

X ={a,b,c,d}
10. 7 ={X,¢,{a}, {0}, {a,b}}
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closed sets are X, ¢, {c,d}, {a,c,d},{b,c,d}

/\g—open sets

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

)\g—closed sets

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

(A, d)-open sets

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

(A, d)-closed sets

X, ¢,{a}, {0}, {a, b}, {c,d},{a,c,d},
{b,¢c,d}

g-open sets

X, ¢,{a}, {0}, {c},{d},{a, b} {a,c},
{a,d},{b,c},{b,d},{a,b,c}, {a, b, d}

g-closed sets

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

go-open sets

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

go-closed sets

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

gds-open sets

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

gds-closed sets

X, o {a},{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}

pre-open sets

X, ¢,{a},{b},{a,b},{a,b,c},{a,b,d}

pre-closed sets

X, ¢,{c},{d},{c,d},{a,c,d},{b,c,d}

regular open sets

X, ¢, {a},{b}

regular closed sets

X, ¢,{a,c,d},{b,c,d}

semi-open sets

X, ¢, {a}, {0}, {a, b}, {a, ¢}, {a, d}
{b,c},{b,d}, {a,b,c}, {a,b,d},
{a,c,d}, {b,c,d}

semi-closed sets

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

a-open sets

X, ¢,{a},{b},{a,b},{a,b,c}, {a,b,d}

a-closed sets

X, ¢,{c},{d},{c,d},{a,c,d}, {b,c,d}

d-open sets

X, ¢, {a},{b},{a, b}

0-closed sets

X, ¢,{c,d},{a,c,d},{b,c,d}

0 semi-open sets

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

0 semi-closed sets

X, ¢,{a}, {0}, {c},{d},{a,c},
{a,d}, {b,c}, {b,d}, {c,d}, {a,c, d},
{b,c,d}

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

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

dg-closed sets

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

dg*-open sets
X, 6, {a},{b},{c},{d},{a, b},

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

dg*-closed sets

X, 6. {c} {d},{a, c}, {a, d},
{b,c},{b,d},{c,d}, {a,b,c}, {a,b,d},
{a,c,d}, {b,c,d}

dgs-open sets

X, ¢,{a}, {0}, {c},{d},{a, b},
{a,c},{a,d},{b,c},{b,d},{a,b,c},
{a,b,d},{a,c,d},{b,c,d}

dgs-closed sets

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

T =={X, ¢,{a},{b,c},{a,b,c}}
closed sets are X, ¢, {d}, {a,d}, {b,c, d}

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

)\g—closed sets
Xa ¢7 {d}7 {Cl, d}7 {b7 d}’ {C7 d}?
{a,b,d},{a,c,d},{b,c,d}
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(A, §)-open sets
X, ¢,{a},{d} ,{a,d},{b,c},
{a,b,c},{b,c,d}

(A, 0)-closed sets

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

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

g-closed sets
X7 ¢7 {d}7 {a7 d}7 {b7 d}7
{C7 d}7 {a7 b7 d}’ {a7 C7 d}7 {b7 c’ d}

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

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

gds-open sets

X, ¢,{a}, {0}, {c},{a,b},{a,c},
{a,d},{b,c},{a,b,c}, {a,b,d},
{a,c,d}, {b,c,d}

gos-closed sets
X, ¢,{a}, {0}, {c},{d},{a,d},

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

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

pre-closed sets

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

regular open sets

X, ¢, {a}, {b;c}

regular closed sets

X, ¢,{a,d},{b,c,d}

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

semi-closed sets

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

a-open sets

X, ¢,{a},{b,c},{a,b,c}

a-closed sets

X, ¢,{d},{a,d},{b,c,d}

d-open sets

X, ¢,{a},{b,c},{a,b,c}

0-closed sets

X, ¢,{d},{a,d},{b,c,d}

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

0 semi-closed sets

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

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

dg*-open sets
X, ¢,{a},{b},{c},{a, b},
{a,c},{b,c},{a,b,c}

0g*-closed sets
X, ¢,{d} . {a,d}, {b,d} {c,d},
{a,b,d},{a,c,d},{b,c,d}

dgs-open sets

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

dgs-closed sets

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

X ={a,b,c,d}

T ={X,¢,{a},{d},{a,d}, {b,c}, {a,b,c}, {b,c, d}}
closed sets are X, ¢, {a}, {d}, {a,d}, {b,c},{a,b,c},{b,c,d}

)\g—open sets

PX)

)\g—closed sets

P(X)

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

(A, §)-closed sets

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

g-open sets

P(X)

g-closed sets

P(X)

gd-open sets
P(X)

go-closed sets
P(X)

gds-open sets

P(X)

gos-closed sets

PX)

pre-open sets

PX)

pre-closed sets

PX)
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regular open sets

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

regular closed sets

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

semi-open sets

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

semi-closed sets

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

a-open sets

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

a-closed sets

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

d-open sets

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

0-closed sets

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

0 semi-open sets

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

0 semi-closed sets
X’ ¢7 {a}’ {d}’ {a7 d}) {b’ C}? {a’ b7 C}?
{b,c,d}

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

dg-closed sets
Xa ¢7 {d}7 {CL, d}? {b7 d}7 {C7 d}?
{a,b,d},{a,c,d},{b,c,d}

dg*-open sets

PX)

dg*-closed sets
P(X)

dgs-open sets

P(X)

dgs-closed sets

P(X)

X ={a,b,c,d}

T ={X,¢,{a,b},{c,d}}
closed sets are X, ¢, {a, b}, {c, d}
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)\g—open sets

P(X)

)\g—closed sets

P(X)

(A, §)-open sets
X7 ¢7 {a7 b}? {C7 d}

(A, §)-closed sets
X7 ¢7 {a7 b}7 {07 d}

g-open sets

PX)

g-closed sets

PX)

go-open sets

P(X)

go-closed sets
P(X)

gds-open sets

PX)

gos-closed sets

PX)

pre-open sets

P(X)

pre-closed sets

PX)

regular open sets

X, ¢,{a,b},{c,d}

regular closed sets

X, ¢,{a,b},{c,d}

semi-open sets

X, ¢,{a,b},{c,d}

semi-closed sets

X, ¢,{a,b},{c,d}

a-open sets

X, ¢,{a,b},{c,d}

a-closed sets

X, ¢,{a,b},{c,d}

d-open sets

X, ¢,{a,b},{c,d}

0-closed sets

X, ¢,{a,b},{c,d}

0 semi-open sets

X, ¢,{a,b},{c,d}

0 semi-closed sets

X, ¢,{a,b},{c,d}

dg-open sets
P(X)

dg-closed sets
P(X)

dg*-open sets

P(X)

0g*-closed sets
P(X)

dgs-open sets

PX)

dgs-closed sets

PX)
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