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NEW FORMS OF STRONG WEAKLY ;-COMPACT IN
TERMS OF HEREDITARY CLASSES
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Abstract. The aim of this paper is to introduce and study new types
of strong weakly p-compact spaces in generalized topological spaces with
a hereditary class, called weakly SpuH-compact and weakly S — SuH-
compact spaces. Some fundamental properties of these spaces are given.
Also, we investigate the invariants of weakly SuH-compact and weakly
S — SpH-compact spaces under functions.
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1. Introduction and Preliminaries

In 2007, A. Csaszér [8] defined a class of subsets of a nonempty set called
a hereditary class and studied a modification of the generalized topology with
hereditary classes. In this paper, we introduce and study strong forms of weakly
p-compact spaces with respect to a hereditary class which was introduced by
Qahis et al. in [8].

Let X be a nonempty set and p(X) the power set of X. A subfamily u
of p(X) is called a generalized topology [?] if ¢ € u and the arbitrary union
of members of p is again in p. The pair (X, p) is called a generalized topo-
logical space (briefly GTS). The elements of p are called p-open sets and the
complements of p-open sets are called p-closed sets. For A C X, we denote
by ¢, (A) the intersection of all p-closed sets containing A, i.e., the smallest
p-closed set containing A and by 4, (A) the union of all u-open sets contained
in A, i.e., the largest u-open set contained in A (see [2, B]). A nonempty sub-
collection H of p(X) is called a hereditary class (briefly HC) (see [@, [0, 5, [4])
if AC B, B € H implies A € H. An HC H is called an ideal if H sat-
isfies the additional condition: A,B € H implies AU B € H [G]. Some
useful hereditary classes in X are: p(A), where A C X, Hy, the HC of all
finite subsets of X, and H., the HC of all countable subsets of X. We in-
troduced the notion of weakly pu#-compact spaces as follows: A subset A of
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X is said to be weakly yH-compact [§] (resp. pH-compact [i]) if for every
cover {U, : @ € A} of A by p-open sets, there exists a finite subset Ay of A
such that A\ U{c,(Us) : @ € Ao} € H (resp. A\ U{Uqy : @ € Ao} € H). If
A = X, then (X, u) is called a weakly uH-compact (resp. pH-compact) space.
A subset A of a GTS (X, ) is said to be weakly p-compact [I3] if any cover
of A by p-open sets of X has a finite subfamily, the union of the p-closures of
whose members covers A. If A = X, then (X, u) is called a weakly p-compact
space. Given a generalized topological space (X, 1) with an HC H, for a subset
A of X, the generalized local function of A with respect to H and p [d] is
defined as follows: A*(H,u) ={r e X :UNA¢H forall U € p,}, where
pe ={U :2 €U and U € pu}. Also, for a subset A of X, c},(A) is defined
by ¢ (A) = AU A*. The family p* = {A C X : ¢;,(X \A) = X\ A} isa GT
on X which is finer than p [d]. The elements of p* are called p*-open and the
complement of a p*-open set is called a p*-closed set. It is clear that a subset
A is p*-closed if and only if A* C A. We call (X, u, H) a hereditary generalized
topological space and briefly we denote it by HGTS.

Theorem 1.1. [4] Let (X, u) be a GTS, H a hereditary class on X and A a
subset of X. If A is p*-open, then for each x € A there exist U € p, and
H € H such that x e U\ H C A.

Definition 1.2. [[3] A GTS (X, i) is said to be p-regular if for each u-open
subset U of X and each = € U, there exist a p-open subset V of X and a
p-closed subset F of X such that € V C FF CU.

Definition 1.3. [[3] Let A be a subset of a GTS (X, u). A point z € X is
called a 0,,-accumulation point of A if ¢, (V)N A # 0 for every p-open subset V/
of X that contains x. The set of all #,,-accumulation points of A is called the 6,,-
closure of A and is denoted by (c,)e(A). A is called pg-closed if (¢, )g(A) = A.
The complement of a ug-closed set is said to be pg-open.

It is clear that A is pg-open if and only if for each z € A, there exists a
p-open set V such that x € V C ¢, (V) C A.

Definition 1.4. [I3] Let A be a subset of a space (X, u). Then A is said to
be:

1. p-regular closed if A = ¢,(i,(A4)),
2. p-regular open if X \ A is p-regular closed.

Definition 1.5. Let (X,u) and (Y,v) be two GTSs, then a function f :
(X, u) = (Y,v) is said to be.

(1) (u,v)-continuous [2] if U € v implies f~1(U) € p.

(2) almost (p, v)-continuous [[@] if for each 2 € X and each v-open set V' contain-
ing f(x), there exists a y-open set U containing x such that f(U) C i,(c,(V)).
(3) 6(u, v)-continuous [2] if for every z € X and every v-open subset V of YV’
containing f(z), there exists a p-open subset U in X containing x such that

flen(U)) € e (V).
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(4) (s, v)-open (or p-open) [12] if U € p implies f(U) € v.
(5) (u,v)-closed (or p-closed) [ if f(F') is v-closed in Y for each u-closed set
F of X.

Lemma 1.6. 73] Let f : (X,pn) = (Y,v) be a function. Then the following
are equivalent:

1. f is (u, v)-continuous;

2. for every x € X and every v-open set V containing f(x), there exists a
u-open set U containing x such that f(U) C V;

3. fleu(A)) Ceu(f(A)) for every subset A of X ;
4. cu(f7H(B)) C f (cu(B)) for every subset B of Y.

Definition 1.7. A subset A of X is said to be uH-compact [l] if for every cover
{Uq : @ € A} of A by p-open sets, there exists a finite subset Ay of A such
that A\ U{U, : @ € Ag} € H. If A = X, then (X, ) is called a pH-compact
space.

2. Weakly SuyH-Compact and Weakly S — SuH-Compact
Spaces

In this section we define strong forms of weakly pH-compact spaces, called
weakly SuH-compact and weakly S — SuH-compact spaces as follows:

Definition 2.1. Let (X,u) be a GTS with HC. A subset A of an HGTS
(X, 1, M) is said to be:

1. weakly SuH-compact if for every family {V, : a € A} of u-open sets
with A\ Ugea Vs, € H, there exists a finite subset Ag of A such that
AN\ Unengcn(Vo) € H. If A = X, then (X, p) is called a weakly SpuH-
compact space;

2. weakly S — SuH-compact if for every family {V,, : « € A} of u-open sets
with A\ Upea Vi, € H, there exists a finite subset Ay of A such that
A C Uagenocu(Va). If A = X, then (X, p) is called a weakly S — Su#H-
compact space.

Remark 2.2. (1) The following properties are equivalent by Definition 2.1:
(1) (X, p) is weakly p-compact;

(#3) (X, p, {0}) is weakly Su{0}-compact;

(138) (X, p, {0}) is weakly S — Sp{0}-compact;

(iv) (X, p) is weakly p{0}-compact.

(2) The following diagram holds:

weakly S — SuH — compact = weakly SuH — compact
\ \

weakly p — compact = weakly pH — compact
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Example 2.3. Let p be the Khalimsky topology, i.e., the topology on the set
of integers Z generated by the set of all triplets of the form {{2n—1,2n,2n+1} :
n € Z} as subbase and the hereditary class H = {4 : A C Z}. Now it is clear
that (Z, u) is not weakly p-compact but it is evidently weakly SuH-compact.

A hereditary class H is said to be p-condense [@] if pNH = 0.
Theorem 2.4. Let (X, p,H) be an HGTS. Then the following properties hold.

1. If (X, u, H) is weakly pH-compact and H is p-codense, then (X, u) is
weakly p-compact.

2. If (X, u,H) is weakly SpH-compact and H is p-codense, then (X, u, H)
is weakly S — SuH-compact.

Proof. (1) Let {V, : a € A} be a cover of u-open subsets of X. Then there
exists a finite subset Ag of A such that X \ Usea,cu(Va) € H. Since H is
p-codense, then i, (X \ Usen,cu(Va)) = X \ Uacaycu(Va) = 0 which implies
X CUaengcu(Va). Hence (X, p) is weakly p-compact.

(2) Let {V, : @ € A} be a family of pu-open subsets of X such that X \UgeaVa €
‘H. There exists a finite subset Ag of A such that X \Usea,ca(Va) € H. Since,
H is p-codense, then i, (X \ UaeayCa(Va)) = X \ Uaea,ca(Va) = 0. It follows
that X C Usen,ca(Va) and hence (X, u, H) is weakly S — SuH-compact. [0

Proposition 2.5. For an HGTS (X, u, H), the following properties hold.

1. (X, p, H) is weakly SpH-compact if and only if for any family {V,, : o €
A} of u-reqular open subsets of X such that X \UnecaVa € H, there exists
a finite subset Ao of A such that X \ Uaea,cu(Va) € H.

2. (X, u,H) is weakly S — SuH-compact if and only if for any family of
{Va : a € A} of u-regular open subsets of X such that X \ UaecaVy € H,
there exists a finite subset Ay of A such that X C Ugen,cu(Va).

Proof. (1) Necessity is obvious from the definition. To show sufficiency, assume
{Vq : @ € A} is a family of p-open subsets of X such that X \ UseaVa € H.
Then {i, (c,(Va)): a € A} is a family of p-regular open sets. Since V, C
iu (cu (Va)), then X \ Ugeaidy (¢u (Vo)) € H. Thus there exists a finite subset
Ag of A such that X \ Usea,cu (ip (¢ (Vo)) € H. Since X \ Unea,cu(Va) C
X \ Uaeagey iy (cu(Va))), then X \ Uaea,cu(Va) € H. This implies that
(X, u,H) is weakly SuH-compact.

(2) The proof is similar to (1) O

Proposition 2.6. For an HGTS (X, u, H), the following properties are equiv-
alent:

1. (X, p, H) is weakly SpH-compact;

2. For any family {F,, : a € A} of p-closed subsets of X such that NeeaFo €
M, there exists a finite subset Ao of A such that Naenyin (Fo) € H;
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3. For any family {F, : « € A} of u-regular closed subsets of X such that
NacaFo € H, there exists a finite subset Ag of A such that Naeayiy (Fa) €
H.

Proof. (1) = (2): Let {F, : @ € A} be a family of p-closed subsets of X such
that NpeaFo € H. Then {X \ F, : a € A} is a family of y-open subsets of X.
Since

maeAFa =X \ UaGA(X \ Foz) € H,

there exists a finite subset Ay of A such that X \ Uaea,cu (X \ Fo) € H. Now

we have

X\ Uaenocu (X \ Fo) = Naeag(X\ ey (X \ Fo))
Naeng in (X N\ (X \ Fa)) = Naeagin (Fa) € H.

(2) = (3): It is obvious

(3) = (1): Let {V, : a € A} be any family of p-open subsets of X such that
X\ UaeaVa € H. Now {X \ i, (cu(Va)): a€ A} is a family of p-regular
closed sets and

maeA(X \ iy (Cu (Va))) = NaeACy (iu (X \ Va)) € H.
By assumption there exists a finite subset Ag of A such that

Naergtu(cu(in(X \ Va))) € H.

Now

maEAoi;t(cu(iu(X \Va))) D maeriu(X \ Va)
= maEAo (X \ CIL(V@)) =X \ UO&EAOCU(V@)'

Therefore, X \ Uaea,cu(Va) € H. Hence, (X, p, H) is weakly SuH-compact.
O

Proposition 2.7. For an HGTS (X, u, H), the following properties are equiv-
alent:

1. (X, p,H) is weakly S — SuH-compact;

2. For any family {F,, : a € A} of p-closed subsets of X such that NeeaFo €
M, there exists a finite subset Ag of A such that Naenyiy (Fo) = 0;

3. For any family {F, : a € A} of p-regular closed subsets of X such that
NaecaFo € H, there exists a finite subset Ag of A such that Naeayty (Fo) =
0.

Proof. The proof is similar to Proposition 2.6. O

Theorem 2.8. Let (X,u) be a p-regular GTS. If (X, pu,H) is weakly SuH-
compact (resp. weakly S — SpH-compact), then (X, u, H) is uH-compact.
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Proof. We prove for weakly SuH-compact only and the proof for the other one
is similar. Suppose X is p-regular, weakly SuH-compact and {V,, : « € A} is
a cover of p-open subsets of X. Then for each x € X, there exists a,; € A such
that x € V,,. Since X is u-regular, there exists a p-open set U, containing z
such that U, C ¢, (U;) C Vo,,. Then {U, : € X} is a cover of u-open subsets
of X and X \ UzexU, = 0 € H. By hypothesis, there exists a finite subset X
of X such that X \Uzex,cu (Uz) € H. Since X \Uzex,Va, C X \Uzex,cu (Uz),
then X \ Ugex,Va, € H. Hence, (X, u, H) is pH-compact. O

Theorem 2.9. If a HGTS (X, u, H) is weakly SuH-compact (resp. weakly
S — SuH-compact), then for every cover {Vy : a € A} of X by ug-open sets,
there exists a finite subset Ag of A such that X \ Upen,Va € H (resp. X C
UaEAOVa)~

Proof. We prove for weakly SuH-compact only and the proof for the other one
is similar. Let {V,, : & € A} be a cover of X by pg-open sets. For each = € X,
there exists a, € A such that ¢ € V,, . Since V,, is pg-open, there exists a
p-open set Uy, such that @ € Uy, C ¢, (Ua,) C Va,. Then {U,, 1 0z € A}isa
cover of X by p-open subsets and so X \ Uy, caU,, = 0 € H. By hypothesis,
there exists a finite subset Ag of A such that X \ Ua,en,cu(Ua,) € H. Since
X \ UazenoVa, CX \ UazeAOCM(Uaz)) then X \ Uazeng Va, € H. O

Theorem 2.10. Fuvery ug-closed subset of a weakly SuH-compact (resp. weakly
S — SuH-compact) space (X, u, H) is weakly SuH-compact (resp. weakly S —
SuH-compact).

Proof. We prove for weakly SuH-compact only and the proof for the other one
is similar. Let F' be a pgp-closed subset of X, {V, : @ € A} be a family of u-
open subsets of X such that F'\ UacaV, € H. Since X \ F' is pg-open, for each
x € X \ F, there exists a p-open set U, such that « € U, C ¢, (U;) C X\ F.
Then {V, : a € A} U{U, : € X \ F} is a collection of pu-open subsets of X

and
X\[(UaeaVa) U (Ugex\rUz)] = X\ [(UaeaVa) U (X \ F)]

= (X \ (UQEAVQ)) N F = F \ UaEAVa S H
By hypothesis, there exists a finite subset Ay of A and finite points, say
x1, T2, ..., Ty € X \ F, such that X \ [(Uacaocu (Vo)) U (Ulic, (Ug,))] € H.
Then

X\ [(Uaeapeu (Va)) U (Uisicp (U,))]

= (X \Uaeaocu (Va)) N (X \ Ui ey (Ur)))
(X \ Uaeageu (Vo)) N X \ (X\F)

(X \ UaeaoCu (Va))
= F\UQGAUCH (V )

)y

U

which implies F\Uaeaocu (Vo) € H. Therefore, F' is weakly SpH-compact. [
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Theorem 2.11. For an HGTS (X, u, H), the following properties hold.

1. If Ay and Ay are weakly SpH-compact subsets of (X, u,H) and H is an
ideal, then Ay U As is weakly SuH-compact.

2. If Ay and As are weakly S — SuH-compact subsets of (X, u,H), then
Ay U Ay is weakly S — SpH-compact.

Proof. Let {V,, : @ € A} be a family of p-open subsets of X such that (A; U
Ag)\UaeAVa € H. Since Al\UaEAVa - (A1UA2)\U(XEAVC, and AQ\UQEAVQ -
(A1 U Ag) \ UaeaVq, then Ay \ UpeaVy € H and Az \ UgeaV, € H.

(1) Since A; and A, are weakly SuH-compact, then there exist finite subsets
Ao and Ay of A with Ay \ Usen,cu(Va) € H and Az \ Uaen,cu(Va) € H.
This implies that Ay \ Uaea,ua,cu(Va) € H and Az \ Uaeaoua, cu(Va) € H
and since H is an ideal we have that (A; U A2) \ Usea,ua,cu(Va) € H. Hence
Aj U Ag is weakly SpH-compact.

(2) Since A; and As are weakly S — SuH-compact, there exist finite subsets
Ag and A; of A such that Ay € Usea,cu(Va) and Az C Uaen, cu(Va). This
implies that A1 C Uaeaoua,cu(Va) and Ay € Ugen,ua,cu(Va) and hence
A1 U Ay CUgengun, cu(Vi). Thus Ay U Ay is weakly S — SuH-compact. [

The following example shows that the first part of the previous theorem
does not hold when H is just a hereditary class, not an ideal.

Example 2.12. Let R be the set of real numbers, u the standard topology and
the hereditary class H ={H C R: H C (0,1) or H C (1,2)}. Observe that
Hy =(0,1) and Hy = (1,2) are weakly SuH-compact sets. But H; U H is not
weakly SuH-compact. Note that {(1,2 — 1) :n € Z*} is a family of y-open
subsets of X and (H; U H) \ Up>1(5,2 — %) =0 € H. Let {n1,na,...,nx} be
any finite subset of the positive integer Z* and let N = max{ny,na,...,ng}.
Then (H1 UHQ) \ Uk 16#( L 3 2— ni,) = (H1 UHQ) \ U?:l[n%w 2 — nil] = (Hl U

1= [r

H)\ 5 2= 5] = (0.5) V(2 - w.2) ¢ 7.

3. Invariants Under Functions

In this section we investigate the invariants of weakly puH-compact (resp.
weakly S — SuH-compact) spaces by functions. Note that if # is a hereditary
class on a set X and f: X — Y is a function, then f(H) ={f(H): H € H} is
a hereditary class on Y [I].

Theorem 3.1. Let f : (X,pu,H) — (Y,v) be a (u,v)-continuous surjection.
Then the following properties hold.

1. If (X, u, M) is weakly SpH-compact, then (Y,v, f(H)) is weakly Svf(H)-
compact.

2. If (X, p, H) is weakly S — SuH-compact, then (Y,v, f(H)) is weakly S —
Sv f(H)-compact.
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Proof. (1) Let {V, : @ € A} be a family of v-open subsets of Y such that
Y \ UaeaVa € f(H). Since f is (u,v)-continuous, {f~1(V,) : a € A} is a
family of p-open subsets of X and (X, u,H) is weakly SuH-compact. Then
there exists a finite subset Ag of A such that X \ Useacu (f71(Va)) € H.
Since f is (u,v)-continuous, ¢, (f~1(Va)) C f~'(cy(Va)). This implies,

X\ Uaerf_l(Cu(Va)) C X\ Uaercu(f_l(Va)) €H.
Hence

X \ UaEAof_l(cu(Va)) =X \ f_l(Uaercu(Va))
= f_l(Y \ UaEAocu(Va)) €EH,

and hence

FUTY \ Uaeaoer(Va))) =Y \ Uacaocw(Va) € f(H).

Hence (Y,v, f(H)) is weakly Svf(H)-compact.

(2) Let {V,, : @ € A} be a family of v-open subsets of Y such that Y \UneaV, €
f(H). Since f is (u,v)-continuous, {f~1(Vy) : a € A} is a family of p-open
subsets of X and (X, pu, H) is weakly S — SpH-compact. Then there exists
a finite subset A of A such that X = Uaea, ¢y (f71(Va)). Since f is (u,v)-
continuous, it follows from Lemma 1.7 (4) that c,(f~'(Va)) C f (e (Va)).
Therefore,

Y = f(X) = f(Uaenocu (F71(Va))) C F(Uaensf (e (Vi)
= Uaerf(f_l (cv (Va))) € Uaenoer (Va)-

This implies that (Y, v, f(H)) is weakly S — Sv f(H)-compact. O
Corollary 3.2. The following properties hold.

1. The (p,v)-continuous image of a weakly SpH-compact space is weakly
Sv f(H)-compact.

2. The (u,v)-continuous image of a weakly S —SuH-compact space is weakly
S — Svf(H)-compact.

Corollary 3.3. Let f: (X,u) — (Y,v,G) be a (u,v)-open bijective function.
Then

1. If (Y,v,G) is weakly SvG-compact, then (X, p) is weakly Spuf=1(G)-com-

pact.
2. If (Y,v,G) is weakly S—SvG-compact, then (X, i) is weakly S—Suf~(G)-
compact.
Proof. The proof is clear from Theorem 3.1. O

Theorem 3.4. Let f: (X,u,H) — (Y,v) be a 6(u,v)-continuous surjection.
Then, following properties hold.
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1. If (X, p, H) is weakly SpH-compact, then (Y, v, f(H)) is weakly Svf(H)-
compact.

2. If (X, u, H) is weakly S — SuH-compact, then (Y, v, f(H)) is weakly S —

Sv f(H)-compact.
Proof. Let V = {V,, : @« € A} be a family of v-open subsets of ¥ such that
Y\ UseaVa € f(H). Let 2 € X and V,, be a v-open set in Y such that
f(z) € V. Since f is 0(u,v)-continuous, there exists a p-open set U,, of X
containing x such that f(c,(Ua,)) C ¢ (Va, ). Now {U,, : x € X} is a cover of
p-open subsets of X.
(1) By hypothesis, there exists a finite subset X, of X such that
X\ Unexoep(Un,) € H. Now F(X \ Upexoep(Ua,)) € F(H). We know F(X)\
f(Uzexou(Ua,)) € fF(X\Uzex,¢u(Ua,)). This implies Y\ Uzex, f(cu(Ua,)) €
f(H). Since f(cu(Ua,)) € cu(Va,) for each oy, Y \ Ugexycn(Va,) € Y\
Uzexof(cu(Ua,)). Thus Y \ Ugexyc(Va,) € f(H). This implies that
(Y,v, f(H)) is weakly Svf(H)-compact.
(2) By hypothesis, there exists a finite subset Xy of X such that
X = Uzex,¢u(Ua, ). Therefore,

Y = f(X) = f(UIGXgC,u(Uaz)) = U:CGXOf(C,u(Uam)) - UmEXOCV(Vam)~
This implies that (Y, v, f(H)) is weakly S — Sv f(H)-compact. O
Corollary 3.5. The following properties hold.

1. The 0(u, v)-continuous image of a weakly SpH-compact space is weakly
Svf(H)-compact.

2. The O(u,v)-continuous image of a weakly S — SuH-compact space is
weakly S — Sv f(H)-compact.

The following lemma is used in the proofs of corollaries stated below.

Lemma 3.6. 0] If f : (X,u) — (Y,v) is almost (u,v)-continuous, then f is
0(u, v)-continuous.

Corollary 3.7. Let f: (X, u) — (X,v) be an almost (u, v)-continuous surjec-
tion. Then, the following properties hold.

1. If (X, u, H) is weakly SpH-compact, then (Y,v, f(H)) is weakly Svf(H)-

compact.

2. If (X, pu, H) is weakly S — SuH-compact, then (Y,v, f(H)) is weakly S —
Sv f(H)-compact.

Proof. The proof follows immediately from Lemma 3.6 and Corollary 3.5. [

Since every (u,v)-continuous function is almost (u, v)-continuous, we con-
clude the following corollary.

Corollary 3.8. The following properties hold.
1. weakly SpuH-compact property is a GT property.
2. weakly S — Svf(H)-compact property is a GT property.



100

Fahad Alsharari, Takashi Noiri and Abdo Qahis

Acknowledgement

The authors wish to thank the referee for useful comments and suggestions.

References

1]

CARPINTERO, C., RosAs, E., SALAS-BROWN, M., AND SANABRIA, J. u-
compactness with respect to a hereditary class. Bol. Soc. Paran Mat. 34, (2)
(2016), 231-236.

CsAszZAR, A. Generalized topology, generalized continuity. Acta Math. Hungar.
96 (2002), 351 357.

CsAsSzAR, A. Generalized open sets in generalized topologies. Acta Math. Hun-
gar. 106 (2005), 53—66.

CsAszAR, A. Modification of generalized topologies via hereditary classes. Acta
Math. Hungar. 115, (1-2) (2007), 29-36.

Kim, Y. K., AND MIN, W. K. On operations induced by hereditary classes on
generalized topological spaces. Acta Math. Hungar. 137, (1-2) (2012), 130-138.

KuraTtowskl, K. Topologies I. Warszawa, (1933).

Min, W. K. Almost continuity on generalized topological spaces. Acta Math.
Hungar 125, 1 (2009), 121-125.

QAHIs, A., ALJARRAH, H. H., AND NoOIRI., T. Weakly p-compct via a heredi-
atary class. Bol. Soc. Paran Mat. (in press).

QAHIs, A., AND NoIrI, T. Functions and weakly pH-compact spaces. Eur. J.
Pure Appl. Math 10, 3 (2017), 410-418.

RAJAMANI, M., INTHUMATHI, V., AND RAMESH, V. Some new generalized
topologies via hereditary classes. Bol. Soc. Paran. Mat 30, 2 (2012), 71-77.

Roy, B. On a type of generalized open sets. Appl. Gen. Topology 12 (2011),
163-173.

SARAIVA, L. E. D. Generalized quotient topologies. Acta Math. Hungar 132,
(1-2) (2012), 168-173.

SARSAK., M. S. Weakly pu-compact spaces. Demonstratio Math 45, 2 (2012),
929-938.

ZAHRAM, A. M., EL-SaADY, K., AND GHAREEB, A. Modification of weak
structures via hereditary classes. Appl. Math. Letters 25 (2012), 869-872.

Received by the editors March 8, 2018

Fir.

st published online September 30, 2018



	Introduction and Preliminaries
	Weakly SH-Compact and Weakly S-SH-Compact Spaces
	Invariants Under Functions

