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Abstract. In this paper, we introduce and study the new types of sets in hereditary

generalized topological space. Also, we obtained decompositions of (µ, λ)-continuity.

1. Introduction and Preliminaries

In the year 2002, Csaszar [6] introduced very usefull notions of generalized topology

and generalized continuity. Consider Z be a nonempty set and µ be a collection from

the subsets of Z. Then µ is called a generalized topology (briefly GT) if ∅ ∈ µ and an

arbitrary union of elements from µ belongs to µ. The main purpose of this paper is to

establish some new decompositions of (µ, λ)-continuous functions. Fistly, we introduce

a new class of sets called b-Hσ-open sets. Properties and the relationships of b-Hσ-open

sets are investigated. On the other hand, we introduce the notions of π∗-B-Hσ-sets,

α∗-B-Hσ-sets and σ∗-B-Hσ-sets. Finally, we obtain some new decompositions of (µ, λ)-

continuous functions via these new concepts. A space Z is called a C0-space [20], if

C0 = Z, where C0 is the set of all representative elements of sets of µ. A subset L of a

space (Z, µ) is called asµ-α-open [8] (resp. µ-σ-open [8], µ-π-open [8], µ-β-open [8], µ-b-

open [19], µ-t-set [15], µ-t∗-set [15]), if L ⊂ iµcµiµ(L) (resp. L ⊂ cµiµ(L), L ⊂ iµcµ(L),

L ⊂ cµiµcµ(L), L ⊂ cµiµ(L) ∪ iµcµ(L), iµcµ(L) = iµ(L), iµcµiµ(L) = iµ(L)). A subset

L of Z is µ-locally closed set [13], L = U ∩ V, where U is µ-open and V is µ-closed.

A GTS (Z, µ) is called µ-extremally disconnected [7], if the µ-closure of every µ-open

set is µ-open. A function f : (Z, µ) → (W,λ) is said to be (µ, λ)-continuous [6], iff

M ∈ λ implies that f−1(M) is µ-open. A nonempty family H of subsets of Z is

called as a hereditary class [9], if L ∈ H and B ⊂ L, then B ∈ H. For each L ⊆ Z,
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L∗(H, µ)={z ∈ Z : L ∩ V /∈ H for All V ∈ µ such that z ∈ V }[9]. For L ⊂ Z, define

c∗µ(L) = L∪L∗(H, µ) and µ∗ = {L ⊂ Z : Z −L = c∗µ(Z −L)}. If H is a hereditary class

on Z then (Z, µ,H) is called a hereditary generalized topological space (H.G.T.S.).

Definition 1.1. [16] Consider L be a subset of H.G.T.S. (Z, µ,H). Then L∗
σ(H, µ)={z ∈

Z : L ∩ V /∈ H for All V ∈ µ-σ-open such that z ∈ V }.

Definition 1.2. [9] A subset L of a H.G.T.S. (Z, µ,H) is said to be

(1) α-H-open, if L ⊆ iµc
∗
µiµ(L),

(2) σ-H-open, if L ⊆ c∗µiµ(L),

(3) π-H-open, if L ⊆ iµc
∗
µ(L),

(4) β-H-open, if L ⊆ cµiµc
∗
µ(L),

(5) strong β-H-open, if L ⊆ c∗µiµc
∗
µ(L),

(6) µ∗-closed, if c∗µ(L) ⊂ L.

Definition 1.3. A subset L of a H.G.T.S. (Z, µ,H) is said to be δ-H-open [14], if

iµc
∗
µ(L) ⊆ c∗µiµ(L).

Definition 1.4. A subset L of a H.G.T.S. (Z, µ,H) is said to be b-H-open [17], if

L ⊆ iµc
∗
µ(L) ∪ c∗µiµ(L).

Definition 1.5. [16] A subset L of a H.G.T.S. (Z, µ,H) is said to be σµ∗-closed, if

L∗
σ ⊆ L.

Proposition 1.6. [16] Let L be a µ-σ-closed. Then L∗
σ ⊂ L.

Let (Z, µ,H) be a hereditary generalized topological space. For L ⊂ Z, define

c∗σ(L) = L ∪ L∗
σ [16] and c∗σ(L) is enlarging, monotone and idempotent.

Definition 1.7. [18] A subset L of a H.G.T.S. (Z, µ,H) is said to be

(1) α-Hσ-open, if L ⊆ iµc
∗
σiµ(L),

(2) σ-Hσ-open, if L ⊆ c∗σiµ(L),

(3) π-Hσ-open, if L ⊆ iµc
∗
σ(L),

(4) β-Hσ-open, if L ⊆ cµiµc
∗
σ(L).

Definition 1.8. [18] A function f : (Z, µ,H) → (W,λ) is said to be (α-Hσ, λ)-

continuous (resp.(σ-Hσ, λ)-continuous, (π-Hσ, λ)-continuous), f−1(N) is α-Hσ-open

(resp. σ-Hσ-open, π-Hσ-open) for each λ-open set N in (W,λ).

Recently, as related spaces with those of the present paper, many authors studied

the notions of e-open [10] , a-open [11] and e∗-open [12]. Also papers [1, 2, 3, 4] have

introduced some property related to b-Hσ-open sets in HGTS.

A subset L of a space (Z, µ) is said to be µ-regular open (resp. µ-regular closed) if

L = iµcµ(L)) (respectively L = cµiµ(L))). The µ-δ-interor of subset L of Z is the union

of all µ-regular open sets of Z containing L and it is denoted by δ-iµ(L). A subset L

is called µ-δ-open if L = δ-iµ(L). The complement of µ-δ-open set is called µ-δ-closed.

The µ-δ-closure of a set (Z, µ) is defined by δ-cµ(L) = {x ∈ Z : L ∩ iµcµ(A)) ̸= ∅ : A ∈
µ, x ∈ A} and it is denoted by δ-cµ(L).
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Definition 1.9. Consider L be a subset of H.G.T.S. (Z, µ,H). Then L∗
δ(H, µ)={z ∈

Z : L ∩ V /∈ H for All V ∈ µ-δ-open such that z ∈ V }. And if L be a µ-δ-closed. Then

L∗
δ ⊂ L.

For L ⊂ Z, define c∗δ(L) = L ∪ L∗
δ and c∗δ(L) is enlarging, monotone and idempotent.

And i∗δ(L) = Z−c∗δ(Z−L). Analogous to the present paper as generalization of e-open, a-

open and e∗-open we can investigate their basic properties and several characterizations

of the following notions.

Definition 1.10. A subset L of a H.G.T.S. (Z, µ,H) is said to be

(1) e-Hδ-open, if L ⊆ iµc
∗
δ(L) ∪ c∗δiµ(L).

(2) a-Hδ-open, if L ⊆ iµcµi
∗
δ(L).

(3) e∗-Hδ-open, if L ⊆ cµiµc
∗
δ(L).

2. b-Hσ-open sets

In this paper, we introduce and study the new types of sets in hereditary generalized

topological space. Also basic properties and several characterizations of this notions are

obtain.

Definition 2.1. A subset L of a H.G.T.S. (Z, µ,H) is said to be b-Hσ-open set, if

L ⊆ iµc
∗
σ(L) ∪ c∗σiµ(L).

Proposition 2.2. In H.G.T.S. (Z, µ,H) all µ-open set is b-Hσ-open but not conversely.

Proof. Let a subset L of H.G.T.S. (Z, µ,H) is µ-open. Then L = iµ(L). Now

L ⊆ iµ(L) ⊆ iµc
∗
σ(L) ⊆ iµc

∗
σ(L) ∪ c∗σiµ(L). Hence L is b-Hσ-open. �

Example 2.3. Consider Z = {a, b, c, d, e} µ = {∅, {a}, {c}, {a, c}, {c, d, e}, {a, c, d, e},
{a, b, c}, Z}, H = {∅, {a}, }. Then L = {a, d, e, } is b-Hσ-open but not µ-open.

Proposition 2.4. Every b-Hσ-open is µ-b-open but not conversely.

Proof. Let L be a b-Hσ-open. Then L ⊆ iµc
∗
σ(L) ∪ c∗σiµ(L) ⊆ iµc

∗
µ(L) ∪ c∗µiµ(L) ⊆

iµcµ(L) ∪ cµiµ(L). Hence L is µ-b-open. �

Proposition 2.5. Every b-Hσ-open is b-H-open but not conversely.

Proof. Let L be a b-Hσ-open. Then L ⊆ iµc
∗
σ(L) ∪ c∗σiµ(L) ⊆ iµc

∗
µ(L) ∪ c∗µiµ(L). Hence

L is b-H-open. �

Example 2.6. Consider Z = {a, b, c, d, e} µ = {∅, {a}, {b}, {c}, {a, b}, {a, c}, {b, c},
{a, b, c}, {a, c, d}, {b, c, d}, {a, b, c, d}}, H = {∅, {a}}. Then L = {e} is µ-b-open but not

b-Hσ-open and M = {a, e} is b-H-open but not b-Hσ-open.

Proposition 2.7. Every α-Hσ-open (resp. σ-Hσ-open, π-Hσ-open)is b-Hσ-open but

not conversely.

Proof. (1) Let L be α-Hσ-open. Then L ⊆ iµc
∗
σiµ(L) ⊆ c∗σiµ(L) ∪ iµc

∗
σ(L). Hence

L is b-Hσ-open.
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(2) Let L be σ-Hσ-open. Then L ⊆ c∗σiµ(L) ⊆ c∗σiµ(L) ∪ iµc
∗
σ(L). Hence L is

b-Hσ-open.

(3) Let L be π-Hσ-open. Then L ⊆ iµc
∗
σ(L) ⊆ c∗σiµ(L) ∪ iµc

∗
σ(L). Hence L is

b-Hσ-open.

�

Example 2.8. Consider Z = {a, b, c, d, e} µ = {∅, {a}, {c}, {a, c}, {c, d, e}, {a, c, d, e},
{a, b, c, }, Z}, H = {∅, {a}}. Then L = {a, d, e, } is b-Hσ-open but neither σ-Hσ-open

nor α-Hσ-open.

Theorem 2.9. If L ⊂ Z is both b-Hσ-open and µ-σ-open, then it is β-Hσ-open.

Proof. Let L is both b-Hσ-open and µ-σ-open. Then L ⊆ iµc
∗
σ(L) ∪ c∗σiµ(L) and

L ⊆ cµiµ(L). Now L ⊆ iµc
∗
σ(L) ∪ c∗σiµ(L) ⊆ c∗σ(L), which implies cµiµ(L) ⊆ cµiµc

∗
σ(L).

So L ⊆ cµiµ(L) ⊆ cµiµc
∗
σ(L). Hence L is β-Hσ-open. �

Theorem 2.10. If L ⊂ Z is both b-Hσ-open and µ∗-closed, then it is σ-Hσ-open.

Proof. Let L is both b-Hσ-open and µ∗-closed. Then L ⊆ iµc
∗
σ(L) ∪ c∗σiµ(L) and

c∗σ(L) ⊆ c∗µ(L) ⊆ L. Now L ⊆ iµc
∗
σ(L) ∪ c∗σiµ(L) ⊆ c∗σiµ(L) ∪ iµ(L) = c∗σiµ(L). Hence L

is σ-Hσ-open. �

Theorem 2.11. If L ⊂ Z is both b-Hσ-open and σµ∗-closed, then it is σ-Hσ-open.

Proof. Let L is both b-Hσ-open and σµ∗-closed. Then L ⊆ iµc
∗
σ(L) ∪ c∗σiµ(L) and

c∗σ(L) ⊆ A, which implies iµc
∗
σ(L) ⊆ iµL. Now L ⊆ iµc

∗
σ(L)∪c∗σiµ(L) ⊆ c∗σiµ(L)∪iµ(L) =

c∗σiµ(L). Hence σ-Hσ-open. �

Theorem 2.12. If L ⊂ Z is both b-Hσ-open and µ-σ-closed, then it is σ-Hσ-open.

Proof. Let L is both b-Hσ-open and µ-σ-closed. Then L ⊆ iµc
∗
σ(L) ∪ c∗σiµ(L) and

c∗σ(L) ⊆ A by Proposition 2.9 of [16]. Which implies iµc
∗
σ(L) ⊆ iµ(L). Now L ⊆

iµc
∗
σ(L) ∪ c∗σiµ(L) ⊆ c∗σiµ(L) ∪ iµ(L) = c∗σiµ(L). Hence σ-Hσ-open. �

Theorem 2.13. If L ⊂ Z is b-Hσ-open such that iµ(L) = ∅, then it is π-Hσ-open.

Proof. Let L be a b-Hσ-open and iµ(L) = ∅. Then L ⊆ iµc
∗
σ(L) ∪ c∗σiµ(L) = iµc

∗
σ(L).

Hence L is π-Hσ-open. �

Theorem 2.14. If L ⊂ Z is b-Hσ-open, then it is strong β-H-open.

Proof. Let L be a b-Hσ-open. Then L is b-H-open by Proposition 2.5. Hence L is strong

β-H-open by Proposition of 2.26 of [17]. �

Theorem 2.15. If L ⊂ Z is both b-Hσ-open and δ-H-open, then it is σ-H-open.

Proof. Let L is both b-Hσ-open and δ-H-open. Then L ⊆ iµc
∗
σ(L) ∪ c∗σiµ(L) and

iµc
∗
µ(L) ⊆ c∗µiµ(L). Now L ⊆ iµc

∗
σ(L) ∪ c∗σiµ(L) ⊆ iµc

∗
µ(L) ∪ c∗µiµ(L) ⊆ c∗µiµ(L). Hence

L is σ-H-open. �

Theorem 2.16. If L ⊂ Z is b-Hσ-open and L ∈ H, then it is σ-Hσ-open.
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Proof. Let L is b-Hσ-open and L ∈ H. Then L ⊆ iµc
∗
σ(L) ∪ c∗σiµ(L) and c∗σ(L) = A by

Remark 2.10 of [16]. Now L ⊆ iµc
∗
σ(L)∪ c∗σiµ(L) = iµ(L)∪ c∗σiµ(L) = c∗σiµ(L). Hence L

is σ-Hσ-open. �

Theorem 2.17. If L ⊂ Z is b-Hσ-open and H = P (Z) then it is σ-Hσ-open.

Proof. Let L is b-Hσ-open and L ∈ H. Then L ⊆ iµc
∗
σ(L) ∪ c∗σiµ(L) and c∗σ(L) = A by

Remark 2.10 of [16]. Now L ⊆ iµc
∗
σ(L)∪ c∗σiµ(L) = iµ(L)∪ c∗σiµ(L) = c∗σiµ(L). Hence L

is σ-Hσ-open. �

Theorem 2.18. If L ⊂ Z is b-Hσ-open and L ⊂ L∗
σ, then it is µ-β-open.

Proof. Let L is b-Hσ-open and L ⊂ L∗
σ. Then L ⊆ iµc

∗
σ(L) ∪ c∗σiµ(L) and c∗σiµ(L) ⊂

c∗σiµc
∗
σ(L). Now L ⊆ iµc

∗
σ(L) ∪ c∗σiµ(L) ⊆ iµc

∗
σ(L) ∪ c∗σiµc

∗
σ(L) ⊆ c∗σiµc

∗
σ(L) ⊆

c∗µiµc
∗
µ(L) ⊆ cµiµcµ(L). Hence L is µ-β-open. �

Remark 2.19. If L ⊂ Z is b-Hσ-open and L ⊂ L∗
σ, then it is strong β-H-open.

Remark 2.20. If L ⊂ Z is b-Hσ-open and L ⊂ L∗
σ, then it is β-H-open.

Theorem 2.21. Let (Z, µ,H) be a strong H.G.T.S., where Z is C0-space and µ-

extremally disconnected space, L ⊂ Z. Then the following conditions are equivalent.

(1) L is µ-open,

(2) L is b-Hσ-open and µ-locally closed set.

Proof. (1) ⇒ (2) This is obvious from definitions.

(2) ⇒ (1) Let L is b-Hσ-open and µ-locally closed set. Then L ⊆ iµc
∗
σ(L)∪c∗σiµ(L) ⊆

iµcµ(L) ∪ cµiµ(L) and L = U ∩ cµ(L). Now

L ⊂ U ∩ cµ(L).

⊂ U ∩ [iµcµ(L) ∪ cµiµ(L)]

⊂ [U ∩ iµcµ(L)] ∪ [U ∩ cµiµ(L)]

⊂ [iµ(U) ∩ iµcµ(L)] ∪ [iµ(U) ∩ cµiµ(L)]

⊂ [iµ(U) ∩ iµcµ(L)] ∪ [iµ(U) ∩ iµcµ(L)]

⊂ [iµ(U ∩ cµ(L))] ∪ [iµ(U ∩ cµ(L))]

= [iµ(L)] ∪ [iµ(L)]

= iµ(L).

Hence L is µ-open. �

Definition 2.22. For L ⊂ Z, ibHσ (L) is the largest b-Hσ-open open set contained in L.

Definition 2.23. A subset L of H.G.T.S (Z, µ,H) is called Db(c,Hσ)-set, if iµ(L) =

ibHσ (L).

Theorem 2.24. For a subset L of H.G.T.S. (Z, µ,H), the following conditions are

equivalent.

(1) L is µ-open,

(2) L is b-Hσ-open and Db(c,Hσ)-set.
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Proof. (1) ⇒ (2) Let L is µ-open. Then L is b-Hσ-open. So L = iµ(L) and L = ibHσ (L).

Therefore iµ(L) = ibHσ (L). Hence L is Db(c,Hσ)-set.

(2) ⇒ (1) Let L is b-Hσ-open and Db(c,Hσ)-set. Then L = ibHσ (L) and iµ(L) =

ibHσ (L). Therefore iµ(L) = L. Hence L is µ-open. �

Remark 2.25. The notions of L is b-Hσ-open and µ-locally closed set(resp. Db(c,Hσ)-

set) are independent.

Example 2.26. Let Z = {a, b, c, d, e}, µ = {∅, {a}, {b}, {a, b}, {a, c}, {b, c}, {a, b, c},
{a, c, d}, {b, c, d}, {a, b, c, d}} and H = {∅, {a}}. Then L = {a, d} is µ-locally closed set

(resp. Db(c,Hσ)-set) but not b-Hσ-open.

Example 2.27. Let Z = {a, b, c, d}, µ = {∅, {a, b, c}, {c, d}, Z} and H = {∅, {a}, {b}}.
Then L = {a, c, d} is b-Hσ-open but neither µ-locally closed set and nor Db(c,Hσ)-set.

3. π∗-B-Hσ-sets, α
∗-B-Hσ-sets and σ∗-B-Hσ-sets

Definition 3.1. A subset L of a H.G.T.S. (Z, µ,H) is called

(1) π∗-Hσ-set, if iµc
∗
σ(L) = iµ(L).

(2) α∗-Hσ-set, iµc
∗
σiµ(L) = iµ(L).

(3) σ∗-Hσ-set, if c
∗
σiµ(L) = iµ(L).

Remark 3.2. The notions of π∗-Hσ-set (resp. α∗-Hσ-set, σ
∗-Hσ-set) and π-Hσ-open

(resp. α-Hσ-open, σ-Hσ-open) are independent.

Example 3.3. Let Z = {a, b, c, d, e}, µ = {∅, {a}, {b}, {a, b}, {a, c}, {b, c}, {a, b, c},
{a, c, d}, {b, c, d}, {a, b, c, d}} and H = {∅, {a}}. Then A = {a, d} is π∗-Hσ-set (resp.

α∗-Hσ-set, σ
∗-Hσ-set) but not π-Hσ-open (resp. α-Hσ-open, σ-Hσ-open).

Example 3.4. let Z = {a, b, c, d}, µ = {∅, {a}, {b}, {a, b}, {b, c, d}, Z} and H =

{∅, {a}, {c}}. Then A = {a, b, c} is π-Hσ-open (resp. α-Hσ-open, σ-Hσ-open) but not

π∗-Hσ-set (resp. α
∗-Hσ-set, σ

∗-Hσ-set).

Definition 3.5. A subset L of H.G.T.S. (Z, µ,H) is called

(1) π∗-B-Hσ-set, if L = M ∩N, where M is µ-open and N is π∗-Hσ-set.

(2) α∗-B-Hσ-set, if L = M ∩N, where M is µ-open and N is α∗-Hσ-set.

(3) σ∗-B-Hσ-set, if L = M ∩N, where M is µ-open and N is σ∗-Hσ-set

Theorem 3.6. If L ⊂ Z is both b-Hσ-open and π∗-Hσ-set, then it is σ-Hσ-open.

Proof. Let L is both b-Hσ-open and π∗-Hσ-set. Then L ⊆ iµc
∗
σ(L) ∪ c∗σiµ(L) and

iµc
∗
σ(L) = iµ(L). Now L ⊆ iµc

∗
σ(L) ∪ c∗σiµ(L) ⊆ c∗σiµ(L) ∪ iµ(L) = c∗σiµ(L). Hence L is

σ-Hσ-open. �

Theorem 3.7. If L ⊂ Z is both b-Hσ-open and σ∗-Hσ-set, then it is π-Hσ-open.
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Proof. Let L is both b-Hσ-open and σ∗-Hσ-set. Then L ⊆ iµc
∗
σ(L) ∪ c∗σiµ(L) and

c∗σiµ(L) = iµ(L). Now L ⊆ iµc
∗
σ(L) ∪ c∗σiµ(L) ⊆ iµc

∗
σ(L) ∪ iµ(L) = iµc

∗
σ(L). Hence L is

π-Hσ-open. �

Theorem 3.8. If L ⊂ Z is both π-Hσ-open and µ∗-closed, then it is π∗-Hσ-set.

Proof. Let L is both π-Hσ-open and µ∗-closed. Then L ⊆ iµc
∗
σ(L) and c∗µ(L) ⊂ L. Now

iµc
∗
σ(L) ⊂ c∗σ(L) ⊂ c∗µ(L) ⊂ L. So, L = iµc

∗
σ(L). Thus iµ(L) = iµc

∗
σ(L). Hence L is

π∗-Hσ-set. �

Theorem 3.9. If L ⊂ Z is both σ-Hσ-open and µ∗-closed, then it is α∗-Hσ-set.

Proof. Let L is both σ-Hσ-open and µ∗-closed. Then L ⊆ c∗σiµ(L) and c∗µ(L) ⊂ L. Now

c∗σiµ(L) ⊂ c∗σ(L) ⊂ c∗µ(L) ⊂ L. So, L = c∗σiµ(L). Thus iµ(L) = iµc
∗
σiµ(L). Hence L is

α∗-Hσ-set. �

Theorem 3.10. If L ⊂ Z is both π-Hσ-open and σµ∗-closed, then it is π∗-Hσ-set.

Proof. Let L is both π-Hσ-open and σµ∗-closed. Then L ⊆ iµc
∗
σ(L) and c∗σ(L) ⊂ L. Now

iµc
∗
σ(L) ⊂ c∗σ(L) ⊂ L. So, L = iµc

∗
σ(L). Thus iµ(L) = iµc

∗
σ(L). Hence L is π∗-Hσ-set. �

Theorem 3.11. If L ⊂ Z is both σ-Hσ-open and σµ∗-closed, then it is α∗-Hσ-set.

Proof. Let L is both σ-Hσ-open and σµ∗-closed. Then L ⊆ c∗σiµ(L) and c∗σ(L) ⊂ L.

Now c∗σiµ(L) ⊂ c∗σ(L) ⊂ L. So, L = c∗σiµ(L). Thus iµ(L) = iµc
∗
σiµ(L). Hence L is

α∗-Hσ-set. �

Proposition 3.12. Let (Z, µ,H) be a strong H.G.T.S. and L ⊂ Z. Then the following

holds:

(1) If L is π∗-Hσ-set, then L is π∗-B-Hσ-set,

(2) If L is α∗-Hσ-set, then L is α∗-B-Hσ-set,

(3) If L is σ∗-Hσ-set, then L is σ∗-B-Hσ-set.

Proof. (1) Let L be a π∗-Hσ-set. If we take M = Z ∈ µ, then L = M ∩ L and

hence L is a π∗-B-Hσ-set.

(2) This is obvious.

(3) Trivial.

�

Theorem 3.13. Let (Z, µ,H) be a strong H.G.T.S., where Z is C0-space and L ⊂ Z.

Then the following conditions are equivalent.

(1) L is µ-open,

(2) L is π-Hσ-open and π∗-B-Hσ-set,

(3) α-Hσ-open and α∗-B-Hσ-set,

(4) σ-Hσ-open and σ∗-B-Hσ-set.

Proof. (1) ⇒ (2), (1) ⇒ (3), (1) ⇒ (4), are obvious.
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(2) ⇒ (1). Let L is both π-Hσ-open and π∗-B-Hσ-set. Then we have L ⊆ iµc
∗
σ(L) =

iµc
∗
σ(M ∩N), where M ∈ µ and N is π∗-Hσ-set. Hence L ⊆ iµc

∗
σ(M) ∩ iµc

∗
σ(N). Now

L ⊆ M ∩ L ⊆ M ∩ [iµc
∗
σ(M) ∩ iµ(N)] = M ∩ iµ(N) = iµ(L). Hence L is µ-open.

(3) ⇒ (1). Let L is both α-Hσ-open and α∗-B-Hσ-set. Then we have L ⊆ iµc
∗
σiµ(L) =

iµc
∗
σiµ(M ∩N), where M ∈ µ and N is t∗-Hσ-set. Hence L ⊆ iµc

∗
σiµ(M) ∩ iµc

∗
σiµ(N).

Now L ⊆ M ∩ L ⊆ M ∩ [iµc
∗
σiµ(M) ∩ iµ(N)] = M ∩ iµ(N) = iµ(L). Hence L is µ-open.

(3) ⇒ (1). Let L is both σ-Hσ-open and σ∗-B-Hσ-set. Then we have L ⊆ c∗σiµ(L) =

c∗σiµ(M ∩N), where M ∈ µ and N is σ∗-B-Hσ-set. Hence L ⊆ c∗σiµ(M)∩ c∗σiµ(N). Now

L ⊆ M ∩ L ⊆ M ∩ [c∗σiµ(M) ∩ iµ(N)] = M ∩ iµ(N) = iµ(L). Hence L is µ-open. �

Remark 3.14. The notions of π-Hσ-open and π∗-B-Hσ-set are independent.

Remark 3.15. The notions of α-Hσ-open and α∗-B-Hσ-set are independent.

Remark 3.16. The notions of σ-Hσ-open and σ∗-B-Hσ-set are independent.

Example 3.17. Let Z = {a, b, c, d, e}, µ = {∅, {a}, {b}, {a, b}, {a, c}, {b, c}, {a, b, c},
{a, c, d}, {b, c, d}, {a, b, c, d}} and H = {∅, {a}}. Then A = {c, d} is π∗-B-Hσ-set (resp.

α∗-B-Hσ-set, σ
∗-B-Hσ-set) but not π-Hσ-open (resp. α-Hσ-open, σ-Hσ-open).

Example 3.18. let Z = {a, b, c, d}, µ = {∅, {a}, {b}, {a, b}, {b, c, d}, Z} and H =

{∅, {a}, {c}}. Then A = {a, b, c} is π-Hσ-open (resp. α-Hσ-open, σ-Hσ-open) but not

π∗-B-Hσ-set (resp. α
∗-B-Hσ-set, σ

∗-B-Hσ-set).

4. Decomposition of (µ, λ)-continuity

Definition 4.1. A function f : (Z, µ,H) → (W,λ) is said to be (π∗-B-Hσ, λ)-continuous

(resp.(α∗-B-Hσ, λ)-continuous, (σ
∗-B-Hσ, λ)-continuous, (Db(c,Hσ), λ)-continuous,) if

f−1(N) is π∗-B-Hσ-set (resp. α∗-B-Hσ-set, σ
∗-B-Hσ-set, Db(c,Hσ)-set) for each λ-

open set N in (W,λ).

Definition 4.2. A function f : (Z, µ,H) → (W,λ) is said to be (µL, λ)-continuous, if

f−1(N) is µ-locally closed set for each λ-closed set N in (W,λ).

Theorem 4.3. Let (Z, µ,H) be a strong H.G.T.S. where Z is C0-space and µ-extremally

disconnected space, for a function f : (Z, µ,H) → (W,λ). Then the following conditions

are equivalent.

(1) f is (µ, λ)-continuous,

(2) f is (b-Hσ, λ)-continuous and (µL, λ)-continuous.

Proof. Proof is trivial from Theorem 2.21. �

Theorem 4.4. Let (Z, µ,H) be a H.G.T.S. for a function f : (Z, µ,H) → (W,λ). Then

the following conditions are equivalent.

(1) f is (µ, λ)-continuous,
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(2) f is (b-Hσ, λ)-continuous and (Db(c,Hσ), λ)-continuous.

Proof. Proof is trivial from Theorem 2.24. �

Theorem 4.5. Let (Z, µ,H) be a strong H.G.T.S., for a function f : (Z, µ,H) → (W,λ).

Then the following conditions are equivalent.

(1) f is (µ, λ)-continuous,

(2) f is (π-Hσ, λ)-continuous and (π∗-B-Hσ, λ)-continuous,

(3) f is (α-Hσ, λ)-continuous and (α∗-B-Hσ, λ)-continuous,

(4) f is (σ-Hσ, λ)-continuous and (σ∗-B-Hσ, λ)-continuous.

Proof. Proof is trivial from Theorem 3.13. �
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