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1. Introduction

Let Z be a nonempty set and 9 be a collection from the subsets of Z. Then 9 is called a generalized topology (briefly GT)
[1], iff €S and union of open sets of § is open in 3. The closure of a subset B of Z, denoted by cg(B) is the smallest 9-
closed sets containing B and the interior (resp. 3-c-interior) of B, denoted by ig(B) (resp. is(B)) is the largest 3-open (resp.
9-c-open) sets contained in B.

Definition 1.1. A subset BCZ is called

1. $-a-open [2], if BCigcsig(B).
9-c-open [2], if Bccsig(B).
9-m-open [2], if BCigey(B).
9-B-open [2], if BCcgiges(B).
9-b-open [14], if BCcgig(B)Uigcy(B).

A

Definition 1.2. A collection H of subsets of Z is called as a hereditary class [3], if BEH and VcB, then VEH.

Definition 1.3. For a hereditary class H on Band BcZ, we define B*(H,9)={a€Z: BNV ¢ H for all VEY such
that a € V}[3].

Definition 1.4. A subset BcZ is called

a-H-open [3], if B Sigcy*ig(B),
o-H-open [3],if B S cg*ig(B),
n-H-open [3], if B Sigce*(B),
B-H-open [3], if B C cgiscy*(B),

9 -closed [3], if cg*(B) ©B.
b-H-open [8], if BSigce*(B) U cy*ig(B)
o¥*-closed [5], if Bs*SB

NNk LD~

Definition 1.5. A subset B cZ is said to be

1. a-Hs-open [11], if BSigcs*ig(B),
o-Hs-open [11], if BCcs*ig(B),
n-Hs-open [11], if BCSiges*(B),
B-He-open [11], if BScsiges*(B).
b-Hs-open [10], if BSigcs*(B)Ucs*ig(B).

NhA WD

Definition 1.6. Consider Bbe asubset of H-GTS (Z, 9, H). Then By*(H, 9)={z€Z: BNVEH for All VES-b-open such
that zeV}.

Consider (Z,9,H) be a hereditary generalized topological space. For BcZ, define cp,*(B)=B
UBy*(H, 9) and cp*(B) is enlarging, monotone and idempotent.
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Definition 1.7. [12] A subset BC Z is called

1.

kW

A-Hy-open, if BEiscs*is(B).
>-Hy-open, if BScs*is(B).
®-Hy-open, if BSiscs*(B).
Q-Hy-open, if BEcsises*(B).
B-Hy-open, if BEcs*isUisCs*(B).

Definition 1.8. [13] A subset B of a H-GTS (Z,9,H) is called as

Nk W=

o-Hyp-open, if BSigcp*ig(B)
o-Hp-open, if BScy*ig(B)
n-Hp-open, if BCigc,*(B)
B-Hy-open, if B&cgigc,*(B)
b-Hy-open, if ACigcp*(A)Ucp*ig(A).

2. Generalized WYHp-open sets

Definition 2.1. A subset B of a H-GTS (Z,9,H) is called as

1.

A

Yq-Hy -open, if B S isch*is(B)

Ys-Hy -open, if B € cp*ig(B)

Y:-Hy, -open, if B Ciscp*(B)

Ws-Hp -open, if B S cgisen*(B)

Wy,-Hy, -open, if B C iscp*(B) Uch'is(B).

The sets W,-Hp-open (resp. Ws-Hp-open, Wr-Hp-open, Wp-Hp-open, Wp-Hp-open, 3-pen) denoted by ¥-HyO(Z)

(resp. Wo-HyO(Z), Wr-HyO(Z), ¥p-HoO(Z), Wi-HyO(Z), 90(2)).

Theorem 2.2. InH-GT S (Z, 3, H) :

1.
2.
3.
4.

5

Proof. (1

Any S0(Z) set is Yo-HbO(Z).
Any 30(Z) set is Yo-HbO(Z).
Any 30(Z) set is ¥n-HbO(Z).
Any 30(Z) set is ¥B-HbO(Z).
Any S0(Z) set is Pb-HbO(Z).

Hence B is W-Hy,O(2).
(2). Consider a subset B of H-GTS (Z, 9, H) is 90(Z). Then, BCig(B)Ccy*ig(B)Sev*is(B). Hence B is Ws-HyO(Z).
(3). Consider a subset B of H-GTS (Z, 9, H) is 30(Z). Then, BSiy(B)Sig cv*(B)S i cv*(B). Hence B is Wr-H,O(Z).
(4). Consider a subset B of H-GTS (Z, 3, H) is 30(Z). Then, BE&ig(B)Scsis cv*(B)Scsiscy*(B). Hence B is Wp-HyO(Z).
(5). Consider a subset B of H-GTS (Z, 9, H) is 30(Z). Then, BCig(B)Sisc*(B)Cig cp*(B)Uch*ig(B)Sisch*(B)Uch*is(B).
Hence, B is W»-HyO(2).

Theorem 2.3. In H-GTS (Z,9,H):

Any 0-HbO(Z) is Wa-HbO(Z).
Any 6-HbO(Z) is Wo-HbO(Z).
Any n-HbO(Z) is ¥n-HbO(Z).
Any B-HbO(Z) is ¥B-HbO(Z).
Any b-HbO(Z) is ¥b-HbO(Z).

1. Consider B be a-H,O(Z). Then we have, BCigcy*ig(B)Sisch*is(B). Hence Wo-HyO(Z).
Consider Bbe o6-H,O(Z). Then we have, BCcy*is(B)E cp*is(B). Hence Ws-HpO(Z).
Consider B be n-HpO(Z). Then we have, BCiscy*(B) € iscy*(B). Hence Wr-HpO(Z).
Consider B be B-H,O(Z). Then we have, BE cyigey*(B) & csiscn*(B). Hence Wp-HyO(Z2).

). Consider a subset B of H-GTS (Z,9, H) is 90(Z). Then BSiy(B)Sig*(B)Sigcy*is(B)Siscv*is(B).

Consider B be b-H,O(Z). Then we have, B C igcy*(B) Uch*ig(B) S isch*(B) U cp*is(B). Hence Wu-HyO(Z).

Theorem 2.4. In H-GTS (Z,9, H):

1.
2.
3.

Any ¥,-H,0(Z) is A-HO(Z).
Any ¥,-H,0(Z) is =-HO(Z).
Any ¥,-H,0(2) is ®-HO(Z).
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4. Any ¥-HyO(Z) is Q - bO(Z).
5. Any ¥b - HbO(Z) is B -H,O(Z).
Proof. 1. Consider B be W,-HyO(Z). Then we have, BCiscp*is(B) S iscs*is(B). Hence A-HO(Z).
2. Consider B be W;-H,O(Z). Then we have, BCScy*is(B)Scs*is(B). Hence £-HO(Z).
3. Consider B be W,-HyO(Z). Then we have, BCiscy*(B)Siscs*(B). Hence B is ®-HO(Z).
4. Consider B be Wp-H,O(Z). Then we have, BCcsisch*(B)Scsiscs*(B). Hence B is Q-HyO(Z).
5. Consider B be Wy -HyO(Z). Then we have, B C isc*(B) U cp*is(B)Siscs*(B) Ucs*is(B). Hence B is B-
HyO(Z).

Theorem 2.5. If B is W,-HyO(Z), then it is a(c) -open.
Proof. Consider a subset B of H-GTS (Z, 3, H) is Wo-HyO(Z). Then, BEisch*is(B)Siscs*ic(B) S isColo(B).
Hence B is a(o)-open.

Theorem 2.6. If B is W,-HpyO(Z), then it is o(c) -open.
Proof. Consider a subset B of H-GT S(Z, 9, H) is Ws-H,O(Z). Then, BScy*is(B)Scs*is(B) € csis(B). Hence B is
o(o) -open.

Theorem 2.7. If B is ¥Y:-Hy,O(Z), then it is ©(c)-open.
Proof. Consider a subset B of H-GTS (Z, 9, H) is Wx-HyO(Z). Then, BSis ¢, *(B) € is ¢5*(B) Sisco(B). Hence B is
7(c) -open.

Theorem 2.8. In HGTS (Z,3,H), any ¥Y,-HyO(Z) is Ys-HyO(Z).
Proof. Consider a subset B of H-GTS (Z,9,H) is Y-HyO(Z). Then, BCi; ¢yv*is(B)<E cv*ic(B). Hence Yo -
HpO(Z).

Theorem 2.9. In H-GTS (Z,9,H), any ¥,-HyO(Z) is ¥,-H,O(2).
Proof. Consider a subset B of H-GTS(Z,9,H) is ¥Y-HyO(Z). Then, BCis cv*is(B)< isc*(B). Hence W¥r-
HyO(2).

Theorem 2.10. A subset B of a H-GT S (Z,9,H), the following results are equivalent.

1. Y.-HyO(2)

2. W¥s-HpyO(Z) and W.-HyO(2).
Proof. (1)=(2). Consider B is ¥,-Hy,O(Z). Then by theorem 2.8 and 2.9, ¥s-HyO(Z) and Wr-H,O(Z).
(2) = (1). Consider B is both ¥Y;-H,O(Z) and ¥»-H,O(Z). Then BSis ¢v*(B) € is cb* cb*is(B) € is Ch*is(B).
Hence Y,-HpyO(Z).

Example 2.11. Consider Z={z1,2, 73,274,275}, 9={0, {z1}, {22}, {23}, {71, 22}, {z1, 23}, {72, 23}, {Z1, 22, 23}, {21, 23, 24}, {21,
72,73}, {21,22, 23,74} }, H={@, {z1}}. Then B= {zi}, {zs}} is Ws-HyO(Z) but not ¥.-H,O(Z).

Example 2.12. Consider Z={zi,72, 23,24}, 9={0, {z1,23}, {z4}, {z1,23,24},Z} H={@, {z3}}. Then B={z),z»,z4} is
Y.-H,O(Z) but not ¥,-HyO(Z).

Remark 2.13. The notions of ¥;-H,O(Z) and ¥,-HyO(Z) are independent.

Example 2.14. Consider Z = {z1, 22,73, 24,25}, 3= {0, {21}, {22}, {z3}, {21, 22}, {21, 23}, {22, 23}, {71, 22, 23}, {21, 23, 24},
{22,273, 24}, {z1,22,23,24}}, H={0, {zi}}. Then B= {z;,z3} is ¥,-HpO(Z) but not ¥,-H,O(Z).

Example 2.15. Consider Z = {z1,2>, 73,24} 8= {D, {z1, 23}, {za}, {21,23,24},Z}, H= {0, {z3}}. Then B= {z),23,24} is
Y.-HyO(Z) but not Ws-HyO(Z).

Theorem 2.16. Any ¥Y.-HyO(Z) set is Wp-HpyO(Z) set.
Proof. Consider a subset B of H-GTS(Z, 9, H) is Wx-HyO(Z). Then BCiscy*(B)Scgisey*(B). Hence B is We-
HyO(2).

Theorem 2.17. Any Y,-Hy,O(Z) set is Wp-HyO(Z) set.
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Proof. Consider a subset B of H-GTS (Z,9,H) is Y+-HyO(Z). Then BSisch*is(B)Sisc*(B) Scoisch*(B). Hence
B iS \PB—HbO(Z).

Theorem 2.18. Any ¥,-HyO(Z) set is Wp-HyO(Z) set.
Proof. Consider a subset B of H-GTS (Z, 9, H) is Ys-HyO(Z). Then B&cy*is(B)EScs*is(B)Scsis(B)Scsiscy (B).
Hence B is ¥s-HyO(Z).

Theorem 2.19. Any ¥;-HyO(Z) setis ¥y -HpyO(Z) set.
Proof. Consider a subset B of H-GTS (Z, 9, H) is Ys-Hy,O(Z). Then BSch*is(B) S cv*is(B) Uisch*(B). Hence B is
Yy,-HpyO(2).

Theorem 2.20. Any ¥,-HyO(Z) set is W,-HpyO(Z) set.
Proof. Consider a subset B of H-GTS(Z,9, H) is Wx-HyO(Z). Then BSiscy*(B)Scep*is(B)Visch*(B). Hence B is
Yp-HpyO(2).

Theorem 2.21. If BcZ is both W¥y,-HyO(Z) and 3-c-open, then it is Wg-HyO(Z).
Proof. Let B is both Wy,-HyO(Z) and 9-c-open. Now BCisch*(B) Uch*is(B)Scy*(B) and cgig(B) € coig(B) S
Csiscy*(B). Hence B is Wp-HyO(2).

Theorem 2.22. If BcZ is both ¥,-H,O(Z) and 9-c-open, then it is 9-p-open.

Proof. Let B is both ¥,-HyO(Z) and 9-c-open. Then BCiscy*(B) Uch*is(B) and BCcgig(B). Now BCSige,*(B)
Ucp*ig(B)Scp*(B), which implies cgig(B)Scsiscy*(B)Scegigch*(B)Scgigcs(B) So BCcegig(B)Scsiscy(B). Hence B
is 9- P -open.

Theorem 2.23. If B € Z is both Wy-HyO(Z) and 9*-closed, then it is Ws-HyO(Z).
Proof. Let B is both ¥,-H,O(Z) and 9*-closed. Then BCiscy*(B) U cp*is(B) and ¢*(B)SB. Now BCisc,*(B)U
cv*is(B)Ech*is(B)Vis(B)=cv*is(B). Hence B is Ys-H,O(Z).

Theorem 2.24. If BCZ is both W,-H,O(Z) and 3+-closed, then it is 6(c)-open.
Proof. Let B is both W,-H,O(Z) and 9*-closed. Then BCisch*(B) U cv*is(B) and c¢p*(B)SB. Now
BCiscr*(B)Uch*is(B)Seh*is(B)Vis(B)Scehtis(B) Septis(B)Scsis(B). Hence B is o(c)-open.

Theorem 2.25. If BCZ is both Wp-HpyO(Z) and b9*-closed, then it is Ws-HoO(Z).
Proof. Let B is both ¥,-HyO(Z) and bS*-closed. Then BCiscy*(B) U cp*is(B) and ¢p*(B) € B. Now B Cisch*(B)
Ucp*is(B) E cv*is(B) Uis(B) = cv*is(B). Hence B is Ws-HyO(Z).

Theorem 2.26. If BcZ is both Wu,-H,O(Z) and bS*-closed, then it is o(c)-open.
Proof. Let B is both Wy-HpyO(Z) and b3*-closed. Then BCiscy*(B) Ucyis(B) and cp*(B)SB. Now
BCisch*(B)Uchis(B)Sch*is(B)Vis(B)Schis(B)Sevis(B)Scsis(B). Hence B is o(o)-open.

Theorem 2.27. If BcZ is Yy-H,O(Z) such that i(B)=0, then it is ¥;-HyO(Z).
Proof. Let B be a Wp-HyO(Z) and is(B)=@. Then BCisch*(B)Uch'is(B)=iscv*(B). Hence B is Wr-HpyO(Z).

Theorem 2.28. If BcZ is both W,-HyO(Z) and 9*-closed, then it is o(c)- open.
Proof. Let B is both W;-HyO(Z) and 9*-closed. Then BCiscy*(B) and cp*(B)EB. Now BCiscy*(B)Cis(B). Hence B
is 9-c-open.

Theorem 2.29. If BcZ is both ¥:-H,O(Z) and b9+*-closed, then it is o(c) - open.
Proof. Let B is both ¥,-H,O(Z) and b%*-closed. Then BZiscy*(B) and cp*(B)SB. Now BC isch*(B)Sis(B). Hence B
is 9-c-open.

3. Decomposition of (‘Y Hp, d)-Continuity

Definition 3.1. A mapj(Z, 9, H—(W, 8) is (¥,Hyp, 8) -continuous ((¥.Hp, 9)-C), if j'(V) is P.-HyO(Z) for
each 60(Z) set V in (W,J).
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Definition 3.2. A map j: (Z, 9, H—(W, ) is (¥sHs, 8) -continuous ((¥sHp, ) -C), if j7/(V) is ¥s-HyO(Z) for
each 00(Z) set V in (W,J).

Definition 3.3. A map j: (Z, 3, H—(W, ) is (¥zHs, §)-continuous ((¥Hp, 9)-C), if j1(V) is ¥-H,O(Z) for
each 60(Z) set V in (W,J).

Theorem 3.4. Foramap j : (Z,9,H) — (W, J, the following results are equivalent.
1. j is (WuH,9)-C.
2. j is (WsHp, 9)-C and (¥-Hs,9)-C.
Proof. Proof is trivial from Theorem 2.14.

4. Conclusion

In this paper, we introduced ¥, - Hy,O(Z), ¥s - HyO(Z), ¥z - H,O(Z), ¥p-HyO(Z), and ¥y, - HO(Z) sets and
obtained decomposition of (W Hyp, 9) - C. In future work we will introduce new types of generalized open sets
related to these sets and obtain new decomposition of (9, 9)-C.
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