
Appendix I

X = {a, b, c}

1. τ = {X,φ, {a}} closed sets are X,φ, {b, c}

λδg-open sets λδg-closed sets

P (X) P (X)

(Λ, δ)-open sets (Λ, δ)-closed sets

X,φ X, φ

g-open sets g-closed sets

X,φ, {a}, {b}, {c}, {a, b}, {a, c} X,φ, {b}, {c}, {a, b}, {a, c}, {b, c}

gδ-open sets gδ-closed sets

P (X) P (X)

gδs-open sets gδs-closed sets

P (X) P (X)

pre-open sets pre-closed sets

X,φ, {a}, {a, b}, {a, c} X,φ, {b}, {c}, {b, c}

regular open sets regular closed sets

X,φ X, φ

semi-open sets semi-closed sets

X,φ, {a}, {a, b}, {a, c} X,φ, {b}, {c}, {b, c}

α-open sets α-closed sets

X,φ, {a}, {a, b}, {a, c} X,φ, {b}, {c}, {b, c}
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δ-open sets δ-closed sets

X,φ X, φ

δ semi-open sets δ semi-closed sets

X,φ X, φ

δg-open sets δg-closed sets

X,φ, {a}, {b}, {c}, {a, b}, {a, c} X,φ, {b}, {c}, {a, b}, {a, c}, {b, c}

δg∗-open sets δg∗-closed sets

P (X) P (X)

δgs-open sets δgs-closed sets

P (X) P (X)

X = {a, b, c}

2. τ = {X,φ, {a}, {a, b}} closed sets are X,φ, {c}, {b, c}

λδg-open sets λδg-closed sets

P (X) P (X)

(Λ, δ)-open sets (Λ, δ)-closed sets

X,φ X, φ

g-open sets g-closed sets

X,φ, {a}, {b}, {a, b} X,φ, {c}, {a, c}, {b, c}

gδ-open sets gδ-closed sets

P (X) P (X)

gδs-open sets gδs-closed sets

P (X) P (X)

pre-open sets pre-closed sets

X,φ, {a}, {a, b}, {a, c} X,φ, {b}, {c}, {b, c}
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regular open sets regular closed sets

X,φ X, φ

semi-open sets semi-closed sets

X,φ, {a}, {a, b}, {a, c} X,φ, {b}, {c}, {b, c}

α-open sets α-closed sets

X,φ, {a}, {a, b}, {a, c} X,φ, {b}, {c}, {b, c}

δ-open sets δ-closed sets

X,φ X, φ

δ semi-open sets δ semi-closed sets

X,φ X, φ

δg-open sets δg-closed sets

X,φ, {a}, {b}, {a, b} X,φ, {c}, {a, c}, {b, c}

δg∗-open sets δg∗-closed sets

P (X) P (X)

δgs-open sets δgs-closed sets

P (X) P (X)

X = {a, b, c}

3. τ = {X,φ, {a, b}} closed sets are X,φ, {c}

λδg-open sets λδg-closed sets

P (X) P (X)

(Λ, δ)-open sets (Λ, δ)-closed sets

X,φ X, φ

g-open sets g-closed sets

X,φ, {a}, {b}, {a, b} X,φ, {c}, {a, c}, {b, c}

gδ-open sets gδ-closed sets

P (X) P (X)
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gδs-open sets gδs-closed sets

P (X) P (X)

pre-open sets pre-closed sets

X,φ, {a}, {b}, {a, b}, {a, c}, {b, c} X,φ, {a}, {b}, {c}, {a, c}, {b, c}

regular open sets regular closed sets

X,φ X, φ

semi-open sets semi-closed sets

X,φ, {a, b} X,φ, {c}

α-open sets α-closed sets

X,φ, {a, b} X,φ, {c}

δ-open sets δ-closed sets

X,φ X, φ

δ semi-open sets δ semi-closed sets

X,φ X, φ

δg-open sets δg-closed sets

X,φ, {a}, {b}, {a, b} X,φ, {c}, {a, c}, {b, c}

δg∗-open sets δg∗-closed sets

P (X) P (X)

δgs-open sets δgs-closed sets

P (X) P (X)

X = {a, b, c}

4. τ = {X,φ, {a}, {b}, {a, b}} closed sets are X,φ, {c}, {a, c}, {b, c}

λδg-open sets λδg-closed sets

X,φ, {a}, {b}, {a, b} X,φ, {c}, {a, c}, {b, c}

(Λ, δ)-open sets (Λ, δ)-closed sets

P (X) P (X)
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g-open sets g-closed sets

X,φ, {a}, {b}, {a, b} X,φ, {c}, {a, c}, {b, c}

gδ-open sets gδ-closed sets

X,φ, {a}, {b}, {a, b} X,φ, {c}, {a, c}, {b, c}

gδs-open sets gδs-closed sets

X,φ, {a}, {b}, {a, b}, {a, c}, {b, c} X,φ, {a}, {b}, {c}, {a, c}, {b, c}

pre-open sets pre-closed sets

X,φ, {a}, {b}, {a, b} X,φ, {c}, {a, c}, {b, c}

regular open sets regular closed sets

X,φ, {a}, {b} X,φ, {a, c}, {b, c}

semi-open sets semi-closed sets

X,φ, {a}, {b}, {a, b}, {a, c}, {b, c} X,φ, {a}, {b}, {c}, {a, c}, {b, c}

α-open sets α-closed sets

X,φ, {a}, {b}, {a, b} X,φ, {c}, {a, c}, {b, c}

δ-open sets δ-closed sets

X,φ, {a}, {b}, {a, b} X,φ, {c}, {a, c}, {b, c}

δ semi-open sets δ semi-closed sets

X,φ, {a}, {b}, {a, b}, {a, c}, {b, c} X,φ, {a}, {b}, {c}, {a, c}, {b, c}

δg-open sets δg-closed sets

X,φ, {a}, {b}, {a, b} X,φ, {c}, {a, c}, {b, c}

δg∗-open sets δg∗-closed sets

X,φ, {a}, {b}, {a, b} X,φ, {c}, {a, c}, {b, c}

δgs-open sets δgs-closed sets

X,φ, {a}, {b}, {a, b}, {a, c}, {b, c} X,φ, {a}, {b}, {c}, {a, c}, {b, c}

X = {a, b, c}

5. τ = {X,φ, {a}, {b}, {a, b}, {a, c}}
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closed sets are X,φ, {b}, {c}, {a, c}, {b, c}

λδg-open sets λδg-closed sets

P (X) P (X)

(Λ, δ)-open sets (Λ, δ)-closed sets

X,φ, {b}, {a, c} X,φ, {b}, {a, c}

g-open sets g-closed sets

X,φ, {a}, {b}, {a, b}, {a, c} X,φ, {b}, {c}, {a, c}, {b, c}

gδ-open sets gδ-closed sets

P (X) P (X)

gδs-open sets gδs-closed sets

P (X) P (X)

pre-open sets pre-closed sets

X,φ, {a}, {b}, {a, b}, {a, c} X,φ, {b}, {c}, {a, c}, {b, c}

regular open sets regular closed sets

X,φ, {b}, {a, c} X,φ, {b}, {a, c}

semi-open sets semi-closed sets

X,φ, {a}, {b}, {a, b}, {a, c} X,φ, {b}, {c}, {a, c}, {b, c}

α-open sets α-closed sets

X,φ, {a}, {b}, {a, b}, {a, c} X,φ, {b}, {c}, {a, c}, {b, c}

δ-open sets δ-closed sets

X,φ, {b}, {a, c} X,φ, {b}, {a, c}

δ semi-open sets δ semi-closed sets

X,φ, {b}, {a, c} X,φ, {b}, {a, c}

δg-open sets δg-closed sets

X,φ, {a}, {b}, {a, b}, {a, c} X,φ, {b}, {c}, {a, c}, {b, c}

δg∗-open sets δg∗-closed sets

P (X) P (X)

174



A Generalization of Delta Closed Sets in Topological Spaces and Applications

δgs-open sets δgs-closed sets

P (X) P (X)

X = {a, b, c}

6. τ = {X,φ, {a}, {a, b}, {a, c}}

closed sets are X,φ, {b}, {c}, {b, c}

λδg-open sets λδg-closed sets

P (X) P (X)

(Λ, δ)-open sets (Λ, δ)-closed sets

X,φ X, φ

g-open sets g-closed sets

X,φ, {a}, {a, b}, {a, c} X,φ, {b}, {c}, {b, c}

gδ-open sets gδ-closed sets

P (X) P (X)

gδs-open sets gδs-closed sets

P (X) P (X)

pre-open sets pre-closed sets

X,φ, {a}, {a, b}, {a, c} X,φ, {b}, {c}, {b, c}

regular open sets regular closed sets

X,φ X, φ

semi-open sets semi-closed sets

X,φ, {a}, {a, b}, {a, c} X,φ, {b}, {c}, {b, c}

α-open sets α-closed sets

X,φ, {a}, {a, b}, {a, c} X,φ, {b}, {c}, {b, c}

δ-open sets δ-closed sets

X,φ X, φ
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δ semi-open sets δ semi-closed sets

X,φ X, φ

δg-open sets δg-closed sets

X,φ, {a} X,φ, {b, c}

δg∗-open sets δg∗-closed sets

P (X) P (X)

δgs-open sets δgs-closed sets

P (X) P (X)

X = {a, b, c}

7. τ = {X,φ, {a}, {b, c}}

closed sets are X,φ, {a}, {b, c}

λδg-open sets λδg-closed sets

P (X) P (X)

(Λ, δ)-open sets (Λ, δ)-closed sets

X,φ, {a}, {b, c} X,φ, {a}, {b, c}

g-open sets g-closed sets

P (X) P (X)

gδ-open sets gδ-closed sets

P (X) P (X)

gδs-open sets gδs-closed sets

P (X) P (X)

pre-open sets pre-closed sets

P (X) P (X)

regular open sets regular closed sets

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

X,φ, {a}, {b, c} X,φ, {a}, {b, c}

α-open sets α-closed sets

X,φ, {a}, {b, c} X,φ, {a}, {b, c}

δ-open sets δ-closed sets

X,φ, {a}, {b, c} X,φ, {a}, {b, c}

δ semi-open sets δ semi-closed sets

X,φ, {a}, {b, c} X,φ, {a}, {b, c}

δg-open sets δg-closed sets

P (X) P (X)

δg∗-open sets δg∗-closed sets

P (X) P (X)

δgs-open sets δgs-closed sets

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

1. τ = {X,φ, {a}}

closed sets are X,φ, {b, c, d}

λδg-open sets λδg-closed sets

P (X) P (X)

(Λ, δ)-open sets (Λ, δ)-closed sets

X,φ X, φ

g-open sets g-closed sets

X,φ, {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,φ, {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}

gδ-open sets gδ-closed sets

P (X) P (X)

gδs-open sets gδs-closed sets

P (X) P (X)

pre-open sets pre-closed sets

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

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

X,φ, {b}, {c}, {d}, {b, c}, {b, d}, {c, d},

{b, c, d}

regular open sets regular closed sets

X,φ X, φ
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semi-open sets semi-closed sets

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

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

X,φ, {b}, {c}, {d}, {b, c}, {b, d}, {c, d},

{b, c, d}

α-open sets α-closed sets

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

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

X,φ, {b}, {c}, {d}, {b, c}, {b, d}, {c, d},

{b, c, d}

δ-open sets δ-closed sets

X,φ X, φ

δ semi-open sets δ semi-closed sets

X,φ X, φ

δg-open sets δg-closed sets

X,φ, {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,φ, {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}

δg∗-open sets δg∗-closed sets

P (X) P (X)

δgs-open sets δgs-closed sets

P (X) P (X)

X = {a, b, c, d}

2. {X,φ, {a, b}}

closed sets are X,φ, {c, d}

λδg-open sets λδg-closed sets

P (X) P (X)

(Λ, δ)-open sets (Λ, δ)-closed sets

X,φ X, φ
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g-open sets g-closed sets

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

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

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

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

gδ-open sets gδ-closed sets

P (X) P (X)

gδs-open sets gδs-closed sets

P (X) P (X)

pre-open sets pre-closed sets

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

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

regular open sets regular closed sets

X,φ X, φ

semi-open sets semi-closed sets

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

α-open sets α-closed sets

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

δ-open sets δ-closed sets

X,φ X, φ

δ semi-open sets δ semi-closed sets

X,φ X, φ

δg-open sets δg-closed sets

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

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

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

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

{b, c, d}

δg∗-open sets δg∗-closed sets

P (X) P (X)

δgs-open sets δgs-closed sets

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

3. τ = {X,φ, {a, b, c}}

closed sets are X,φ, {d}

λδg-open sets λδg-closed sets

P (X) P (X)

(Λ, δ)-open sets (Λ, δ)-closed sets

X,φ X, φ

g-open sets g-closed sets

X,φ, {a}, {b}, {c}, {a, b}, {a, c},

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

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

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

gδ-open sets gδ-closed sets

P (X) P (X)

gδs-open sets gδs-closed sets

P (X) P (X)

pre-open sets pre-closed sets

X,φ, {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,φ, {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 regular closed sets

X,φ X, φ

semi-open sets semi-closed sets

X,φ, {a, b, c} X,φ, {d}

α-open sets α-closed sets

X,φ, {a, b, c} X,φ, {d}

δ-open sets δ-closed sets

X,φ X, φ

δ semi-open sets δ semi-closed sets

X,φ X, φ
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δg-open sets δg-closed sets

X,φ, {a}, {b}, {c}, {a, b}, {a, c}, {b, c},

{a, b, c}

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

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

δg∗-open sets δg∗-closed sets

P (X) P (X)

δgs-open sets δgs-closed sets

P (X) P (X)

X = {a, b, c, d}

4. τ = {X,φ, {a}, {a, b}}

closed sets are X,φ, {c, d}, {b, c, d}

λδg-open sets λδg-closed sets

P (X) P (X)

(Λ, δ)-open sets (Λ, δ)-closed sets

X,φ X, φ

g-open sets g-closed sets

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

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

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

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

{b, c, d}

gδ-open sets gδ-closed sets

P (X) P (X)

gδs-open sets gδs-closed sets

P (X) P (X)

pre-open sets pre-closed sets

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

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

X,φ, {b}, {c}, {d}, {b, c}, {b, d},

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

regular open sets regular closed sets

X,φ X, φ
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semi-open sets semi-closed sets

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

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

X,φ, {b}, {c}, {d}, {b, c}, {b, d},

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

α-open sets α-closed sets

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

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

X,φ, {b}, {c}, {d}, {b, c}, {b, d},

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

δ-open sets δ-closed sets

X,φ X, φ

δ semi-open sets δ semi-closed sets

X,φ X, φ

δg-open sets δg-closed sets

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

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

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

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

{b, c, d}

δg∗-open sets δg∗-closed sets

P (X) P (X)

δgs-open sets δgs-closed sets

P (X) P (X)

X = {a, b, c, d}

5. τ = {X,φ, {a}, {c}, {a, b}, {a, c}, {a, b, c}, {a, c, d}}

closed sets are X,φ, {b}, {d}, {b, d}, {c, d}, {a, b, d}, {b, c, d}

λδg-open sets λδg-closed sets

X,φ, {a}, {b}, {c}, {a, b}, {a, c}, {b, c},

{a, b, c}

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

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

(Λ, δ)-open sets (Λ, δ)-closed sets

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

{a, b, d}

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

{a, b, d}
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g-open sets g-closed sets

X,φ, {a}, {c}, {a, b}, {a, c}, {a, b, c},

{a, c, d}

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

{b, c, d}

gδ-open sets gδ-closed sets

X,φ, {a}, {b}, {c}, {a, b}, {a, c}, {b, c},

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

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

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

gδs-open sets gδs-closed sets

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

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

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

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

pre-open sets, Λg-open sets pre-closed sets, Λg-closed sets

X,φ, {a}, {c}, {a, b}, {a, c}, {a, b, c},

{a, c, d}

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

{b, c, d}

regular open sets regular closed sets

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

semi-open sets semi-closed sets

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

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

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

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

α-open sets, αg-open sets α-closed sets, αg-closed sets

X,φ, {a}, {c}, {a, b}, {a, c}, {a, b, c},

{a, c, d}

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

{b, c, d}

δ-open sets δ-closed sets

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

δ semi-open sets δ semi-closed sets

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

δg-open sets δg-closed sets

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

{b, c, d}
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δg∗-open sets δg∗-closed sets

X,φ, {a}, {b}, {c}, {a, b}, {a, c}, {b, c},

{a, b, c}

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

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

δgs-open sets δgs-closed sets

X,φ, {a}, {b}, {c}, {a, b}, {a, c}, {b, c},

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

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

X,φ, {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}

6. τ = {X,φ, {a}, {b}, {a, b}, {a, b, c}, {a, b, d}}

closed sets are X,φ, {c}, {d}, {c, d}, {a, c, d}, {b, c, d}

λδg-open sets λδg-closed sets

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

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

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

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

(Λ, δ)-open sets (Λ, δ)-closed sets

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

{b, c, d}

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

{b, c, d}

g-open sets g-closed sets

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

gδ-open sets gδ-closed sets

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

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

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

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

{b, c, d}

gδs-open sets gδs-closed sets

X,φ, {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}

X,φ, {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 pre-closed sets

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

regular open sets regular closed sets

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

semi-open sets semi-closed sets

X,φ, {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,φ, {a}, {b}, {c}, {d}, {a, c},

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

{b, c, d}

α-open sets α-closed sets

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

δ-open sets δ-closed sets

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

δ semi-open sets δ semi-closed sets

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

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

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

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

δg-open sets δg-closed sets

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

δg∗-open sets δg∗-closed sets

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

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

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

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

{b, c, d}

δgs-open sets δgs-closed sets

X,φ, {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}

X,φ, {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}

7. τ = {X,φ, {a, b}, {a, b, c}, {a, b, d}}

closed sets are X,φ, {c}, {d}, {c, d}
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λδg-open sets λδg-closed sets

P (X) P (X)

(Λ, δ)-open sets (Λ, δ)-closed sets

X,φ X, φ

g-open sets g-closed sets

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

gδ-open sets gδ-closed sets

X,φ X, φ

gδs-open sets gδs-closed sets

X,φ X, φ

pre-open sets pre-closed sets

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

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

regular open sets regular closed sets

X,φ X, φ

semi-open sets semi-closed sets

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

α-open sets α-closed sets

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

δ-open sets δ-closed sets

X,φ X, φ

δ semi-open sets δ semi-closed sets

X,φ X, φ

δg-open sets δg-closed sets

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

δg∗-open sets δg∗-closed sets

P (X) P (X)
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δgs-open sets δgs-closed sets

P (X) P (X)

X = {a, b, c, d}

8. τ = {X,φ, {c}, {a, b}, {a, b, c}}

closed sets are X,φ, {d}, {c, d}, {a, b, d}

λδg-open sets λδg-closed sets

X,φ, {a}, {b}, {c}, {a, b}, {a, c}, {b, c},

{a, b, c}

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

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

(Λ, δ)-open sets (Λ, δ)-closed sets

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

{a, b, c}

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

{a, b, d}

g-open sets g-closed sets

X,φ, {a}, {b}, {c}, {a, b}, {a, c},

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

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

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

gδ-open sets gδ-closed sets

X,φ, {a}, {b}, {c}, {a, b}, {a, c},

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

X,φ, {a}, {b}, {c}, {a, b}, {a, c},

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

gδs-open sets gδs-closed sets

X,φ, {a}, {b}, {c}, {a, b}, {a, c},

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

{b, c, d}

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

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

pre-open sets pre-closed sets

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

{b, c, d}

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

{b, c, d}

regular open sets regular closed sets

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

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

α-open sets α-closed sets

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

δ-open sets δ-closed sets

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

δ semi-open sets δ semi-closed sets

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

δg-open sets δg-closed sets

X,φ, {a}, {b}, {c}, {a, b}, {a, c}, {b, c},

{a, b, c}

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

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

δg∗-open sets δg∗-closed sets

X,φ, {a}, {b}, {c}, {a, b}, {a, c}, {b, c},

{a, b, c}

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

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

δgs-open sets δgs-closed sets

X,φ, {a}, {b}, {c}, {a, b}, {a, c}, {b, c},

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

X,φ, {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}

9. τ = {X,φ, {a}, {a, b}, {a, b, c}, {a, b, d}}

closed sets are X,φ, {c}, {d}, {c, d}, {b, c, d}

λδg-open sets λδg-closed sets

P (X) P (X)

(Λ, δ)-open sets (Λ, δ)-closed sets

X,φ X, φ

g-open sets g-closed sets

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

P (X) P (X)

gδs-open sets gδs-closed sets

P (X) P (X)

pre-open sets pre-closed sets

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

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

X,φ, {b}, {c}, {d}, {b, c}, {b, d},

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

regular open sets regular closed sets

X,φ X, φ

semi-open sets semi-closed sets

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

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

X,φ, {b}, {c}, {d}, {b, c}, {b, d},

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

α-open sets α-closed sets

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

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

X,φ, {b}, {c}, {d}, {b, c}, {b, d},

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

δ-open sets δ-closed sets

X,φ X, φ

δ semi-open sets δ semi-closed sets

X,φ X, φ

δg-open sets δg-closed sets

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

δg∗-open sets δg∗-closed sets

P (X) P (X)

δgs-open sets δgs-closed sets

P (X) P (X)

X = {a, b, c, d}

10. τ = {X,φ, {a}, {b}, {a, b}}
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closed sets are X,φ, {c, d}, {a, c, d}, {b, c, d}

λδg-open sets λδg-closed sets

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

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

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

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

{b, c, d}

(Λ, δ)-open sets (Λ, δ)-closed sets

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

{b, c, d}

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

{b, c, d}

g-open sets g-closed sets

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

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

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

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

{b, c, d}

gδ-open sets gδ-closed sets

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

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

X,φ, {c}, {d}, {a, c}, {a, d},

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

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

gδs-open sets gδs-closed sets

X,φ, {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}

X,φ, {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 pre-closed sets

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

regular open sets regular closed sets

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

semi-open sets semi-closed sets

X,φ, {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,φ, {a}, {b}, {c}, {d}, {a, c},

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

{b, c, d}
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α-open sets α-closed sets

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

δ-open sets δ-closed sets

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

δ semi-open sets δ semi-closed sets

X,φ, {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,φ, {a}, {b}, {c}, {d}, {a, c},

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

{b, c, d}

δg-open sets δg-closed sets

X,φ, {a}, {b}, {c}, {d}, {a, b},

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

{a, b, d}

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

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

{b, c, d}

δg∗-open sets δg∗-closed sets

X,φ, {a}, {b}, {c}, {d}, {a, b},

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

{a, b, d}

X,φ, {c}, {d}, {a, c}, {a, d},

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

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

δgs-open sets δgs-closed sets

X,φ, {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}

X,φ, {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}

11. τ == {X,φ, {a}, {b, c}, {a, b, c}}

closed sets are X,φ, {d}, {a, d}, {b, c, d}

λδg-open sets λδg-closed sets

X,φ, {a}, {b}, {c}, {a, b}, {a, c},

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

X,φ, {d}, {a, d}, {b, d}, {c, d},

{a, b, d}, {a, c, d}, {b, c, d}
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(Λ, δ)-open sets (Λ, δ)-closed sets

X,φ, {a}, {d}, {a, d}, {b, c},

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

X,φ, {a}, {d}, {a, d}, {b, c},

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

g-open sets g-closed sets

X,φ, {a}, {b}, {c}, {a, b}, {a, c},

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

X,φ, {d}, {a, d}, {b, d},

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

gδ-open sets gδ-closed sets

X,φ, {a}, {b}, {c}, {a, b}, {a, c},

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

X,φ, {d}, {a, d}, {b, d},

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

gδs-open sets gδs-closed sets

X,φ, {a}, {b}, {c}, {a, b}, {a, c},

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

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

X,φ, {a}, {b}, {c}, {d}, {a, d},

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

{b, c, d}

pre-open sets pre-closed sets

X,φ, {a}, {b}, {c}, {a, b}, {a, c},

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

X,φ, {b}, {c}, {d}, {a, d},

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

regular open sets regular closed sets

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

semi-open sets semi-closed sets

X,φ, {a}, {a, d}, {b, c}, {a, b, c},

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

α-open sets α-closed sets

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

δ-open sets δ-closed sets

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

δ semi-open sets δ semi-closed sets

X,φ, {a}, {a, d}, {b, c}, {a, b, c},

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

X,φ, {a}, {b}, {c}, {a, b}, {a, c},

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

X,φ, {d}, {a, d}, {b, d}, {c, d},

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

δg∗-open sets δg∗-closed sets

X,φ, {a}, {b}, {c}, {a, b},

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

X,φ, {d}, {a, d}, {b, d}, {c, d},

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

δgs-open sets δgs-closed sets

X,φ, {a}, {b}, {c}, {a, b}, {a, c},

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

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

X,φ, {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}

12. τ = {X,φ, {a}, {d}, {a, d}, {b, c}, {a, b, c}, {b, c, d}}

closed sets are X,φ, {a}, {d}, {a, d}, {b, c}, {a, b, c}, {b, c, d}

λδg-open sets λδg-closed sets

P (X) P (X)

(Λ, δ)-open sets (Λ, δ)-closed sets

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

{b, c, d}

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

{b, c, d}

g-open sets g-closed sets

P (X) P (X)

gδ-open sets gδ-closed sets

P (X) P (X)

gδs-open sets gδs-closed sets

P (X) P (X)

pre-open sets pre-closed sets

P (X) P (X)
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regular open sets regular closed sets

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

{b, c, d}

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

{b, c, d}

semi-open sets semi-closed sets

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

{b, c, d}

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

{b, c, d}

α-open sets α-closed sets

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

{b, c, d}

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

{b, c, d}

δ-open sets δ-closed sets

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

{b, c, d}

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

{b, c, d}

δ semi-open sets δ semi-closed sets

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

{b, c, d}

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

{b, c, d}

δg-open sets δg-closed sets

X,φ, {a}, {b}, {c}, {a, b}, {a, c}, {b, c},

{a, b, c}

X,φ, {d}, {a, d}, {b, d}, {c, d},

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

δg∗-open sets δg∗-closed sets

P (X) P (X)

δgs-open sets δgs-closed sets

P (X) P (X)

X = {a, b, c, d}

13. τ = {X,φ, {a, b}, {c, d}}

closed sets are X,φ, {a, b}, {c, d}
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λδg-open sets λδg-closed sets

P (X) P (X)

(Λ, δ)-open sets (Λ, δ)-closed sets

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

g-open sets g-closed sets

P (X) P (X)

gδ-open sets gδ-closed sets

P (X) P (X)

gδs-open sets gδs-closed sets

P (X) P (X)

pre-open sets pre-closed sets

P (X) P (X)

regular open sets regular closed sets

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

semi-open sets semi-closed sets

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

α-open sets α-closed sets

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

δ-open sets δ-closed sets

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

δ semi-open sets δ semi-closed sets

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

δg-open sets δg-closed sets

P (X) P (X)

δg∗-open sets δg∗-closed sets

P (X) P (X)

δgs-open sets δgs-closed sets

P (X) P (X)
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