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More on /- and 0-modifications

UGUR SENGUL

ABSTRACT. Using §-and §-modifications of bigeneralized topologies we introduce (6,, v, : 01, 1, )-continuity
and related maps between two BIGTS’s. We characterize these maps using the concepts of mixed generalized
open sets: ., ,,,-0pen sets, 0, ,.,-open sets.

1. INTRODUCTION

Akos Csészar [3], introduced and study the concept of generalized topological spaces
and he also introduces two kinds of generalized continuity in [3] and again from the stud-
ies of Akos Csaszar (see [3],[5]) we have learned that the theory of §- and #-modifications
of topological spaces [13] can be taken to generalized topology. As a continuation of
this study in [7], Csaszar and Makai introduced §,, ,,-open sets and 6,, ,,-open sets de-
fined by two given generalized topologies vy, v on a set X (# (). They introduced the
notion of (6, ., : 6u, v,)-continuity, and they showed that every (v, v1)-continuous and
(v2, v2)-continuous map is (6., ., : Ov, 0, )-continuous. In [10] W. K. Min, gave a charac-
terization for (0,, ., : 04, v, )-continuity and he introduced the concept of (6,1, : Ou; vs)-
continuity between bigeneralized topological spaces and studied the relations between
(0uy .05  Buy 0,)-continuity and (6, ., : 0w, 0, )-continuity. W. K. Min in ([9],[11]) studied
other related concepts of continuity. In this paper, we aim to extend the implication
table in Remark 3. 5. of [10], in fact we look for possible relatives for the maps in
this table, for doing this in the first step we will introduce weakly (6., ., : V1v2) conti-
nuity, (9., 4, : 0y, 0, )-continuity, (6,, ., : 0y, 4, )-continuity, on bigeneralized topological
spaces and after that we will study the implications between (6, ., 6., ,)-continuity
and (6,1, : O, v,) -continuity with these three maps. W.K. Min ([10]) pointed out that
there is no relation between (6,, ., : 0y, v, )-continuity and (6, ., : dv, ., )-continuity. But
(v, © Ou, 0y )-continuity and the other maps is slightly relates these two variants of maps,
for example both (6, ., : 0y, v, )-continuity and (0, ., : dy, v, )-continuity implies
(0,1 1 oy 0, )-continuity.

2. PRELIMINARIES

Consider a set X (# ), a subfamily v C exp X, where exp X is the power set of X, is
called a generalized topology [3] (briefly, GT) on X if ) € v and v is closed under union. A
set X (# () with a GT v on X is called a generalized topological space (briefly, GTS) and is
denoted by (X,v). A GTS (X, v) is called strong if X € v. For a GTS (X, v), the elements
of v are called v-open sets and the complements of v-open sets are called v-closed sets [3].
The intersection of all v-closed sets containing a subset S of X is denoted by ¢, (S), and
the union of all v-open sets contained in S is denoted by i, (5), (see [4], [5]). Note that
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e (XNS) = XN\, (9). It is known that 7, (S) and ¢, (S) are idempotent and monotonic
[5]. Let v and v be GT’s on X and Y/, respectively, then amap f : (X,v) — (Y,v) is called
(v, v)-continuous (briefly (v,v)-c.) map [3] (or generalized continuous) if G € v implies
that inverse of G under f is in v, that is f<(G) € v. Let v1,5 be two GT’s on a set X
(# 0). Then (X;v1,v,) called a bigeneralized topological space [10] (briefly BIGTS). Let
(X;v1,12) bea BIGTS and S C X. S is said to be r,, ,,-open (respectively, r,, ,,,-closed)
[6]if S =1y, (¢, (S5)) (xrespectively, S = ¢, (4,,(5)) ).

Definition 2.1. [6] Csaszar defined 0,, ,,, 0,, ., C 2% by

(1) Se€b,, ., iff foreach z € S, there existsan W € vy such thatz € W C ¢, (W) C S;

(2) S€dy,.,iff SC X and, if z € S, then there is a vo-closed set I’ such that z € 4, (F) C
S.

An element S in 6, ,, (respectively, 6,, ,,) is called a §,, ,,-open (respectively, 8,, .-
open) set [6]. S is called a §,, ,,-closed (respectively, ,, ,,-closed) set if the complement
of Sis 0, ., -open (respectively, 6,, ,,-open) [6].

Notations defined as follows:

c,, ,,(S)={FCX:S8CFforb,, ,-closed set F'in X} [9];

ig,, ,,(S) =U{V CX:VCSforVed,  }I[9

is, ,,(S)=U{VCX:VCSforVes,  }t=U{VCX:VCSforr,
X}

Y6,,..,(S) ={r € X :¢,,(W)N S # 0 for every W € v, containing z} [7].

,-open set V' in

v,V 2

Lemma 2.1. [6] Let vy and v, be two GT on a set X (# 0) and S C X. The following are valid:
(1) 6., 1, and §,, o, are GT's on X and 0, ,,, C 0y, 1, C V1.

(2) The nonempty elements of 6,,, .., coincides with the unions of r,, ,, -open sets.

3z e€cs, ,, (S)iff SOV #0 forevery r,, ., -open set V containing x .

(4) If F' is vo-closed, then iy, (F') is ry, ,,-0pen.

Lemma 2.2. Let vy and v, be two GT on a set X (# () and S C X. Then the following hold:
(1) S C,, ,,(S) Cco,, ,,S8)I[7]

(2) S'is 0., v, ~closed iff S =, ., (5) [7].

(3) z €1y, ,, (S) iff there exists a vy-open set W containing x such that x € W C ¢,,(W) C S
[10].

(4) If S is vo-open in X, then g (S) = ¢, (9) [7].

Definition 2.2. Let (X;v1,1v5) and (Y;v1,v2) be BIGTS’s. Amap f: X — Y is said to be;
(1) (00, vy : Ou, 0, )-continuous [6] (briefly (0, ., : O, 0y)-C.) if for every G € Oy, 4, [T (G) €
91/1,1/2/

(2) (00, vy © vy )-continuous [10] (briefly (0, 1y © Oy 0, )-C.) If for every G € 0y, vy, f(G)
SE

Definition 2.3. Let (X,v) be a GT and (Y;v;,v2) be a BIGTS. A map f : (X,v) —
(Y;v1,v9) is said to be faintly (v : vivq)-continuous [11] (briefly faintly (v : viv2)-c.) if for
every V € 0, ,, wehave f< (V) e v.

Consider a bigeneralized topology (X;v1,12) the notation Os, . (X,z) (respectively
O, .,(X,2),0, ,,(X,2),0,,(X, ) (i € {1,2})) will be used for the family of 4, ,,,-open
sets (respectively 6,, ,,-open sets, ., ,,-0pen sets, v;-open sets (i € {1,2})) containing a
pointx € X.
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3. (Ouy,vs © vy 0,)-CONTINUITY AND RELATED MAPS

Definition 3.4. Let (X;v1,v2) and (Y;vy,v2) be BIGTS’s. Amap f : X — Y is said to
be (0,1, : Ou, v, )-continuous (briefly (0., 1, : Ou, 0v,)-C.) if for every G € 0,, +,, [T (G) €

6’/1)1’2 N

Definition 3.5. Let (X;u4,12) and (Y;v1,v2) be BIGTS’s. Amap f : X — Y is said to
be (0, 1, : O, 0, )-continuous (briefly (0,, v, : O, v, )-C.) if for every G € y, 0, [T(G) €

01’1,”2 .

(Ouy vy © Oy .0,) -continuity is related with both of the concepts of #-continuity due to
Santoro [12] and ij-weakly §-continuity due to Khedr and Al-Shibani [8]. The following
definition is a generalization of the concept of ij-weakly §-continuity due to Khedr and
Al-Shibani [8] to the bigeneralized topologies. Note that ij-weakly #-continuity is a
generalization of the concept of weakly #-continuity due to Cammaroto and Noiri [2].

Definition 3.6. Let (X;11,1v5) and (Y; v1, v2) be BiGTS’s. Amap f : X — Y is said to be
weakly (8,, ., : v1vs2)-continuous (shortly weakly (6., ., : viva)-c.) if for each © € X and each
Ve 0, Y, f(x)), thereexistsa U € O,, (X, x) such that f(i,, (¢, (U))) C Cu, (V).

Then we need working examples, especially for the weak (6., ., : v1v2)-continuity, but
we will provide necessary examples in the last section.

Theorem 3.1. Let (X;v1,v2) and (Y;v1,v2) be BIGTS's, foramap f : X — 'Y, the following
are equivalent:

(1) f is weakly (8., 1, = V1V2)-C.

(2) For each x € X and each' V€ O, (Y, f(x)) , there existsa W € O
fW) C ey, (V).

(3) For each v € X and each V' € Oy, (Y, f(x)), there exists an U € O, , (X, z) such that
f0))c Cu, (V).

Proof. (1) = (2) : Letz € X and V € O,, (Y, f(x)), by (1) there existsa U € O,,, (X, x)
such that f(iy, (c,,(U))) C ¢y, (V). Since W = iy, (¢, (U)) is 74, ,-0pen set we have
fW) C ey, (V).

(2) = 3) :Letzx € X and V € O,, (Y, f(z)) then (2) implies that there exists a W &
Or,, ., (X, ) such that f(W) C ¢, (V). Since every 7., ,,,-open set is d,, ,.,-open set (3) is
true.

(3) = (1) :Letr € X and V € O,, (Y, f()). From (3) there exists U € O;, , (X, )
such that f(U) C c,, (V). Since U is 6,, ,,-0pen set, there is a va-closed set F’ such that
xz €14, (F) CU, take W = i, (F), then W € vy and since i,, (F) is ., .,,-0pen, it is true
that W =i, (¢,,(W)) = i, (F) hence we have f(i,, (¢,,(W))) C f(U)) C Cu, (V). O

Theorem 3.2. Let (X;uv1,v2) and (Y;v1,v2) be BIGTS's, foramap f : X — Y the following
are equivalent:

(1) f is weakly (0., 1, = V1V2)-C.

(2) f(¢50, 1, (A)) €0, ., (f(A)) for every A C X.

3) cs,,. uz(f“( ) C f ( 0, .., (B)) forevery BCY.

(4) cs,, ,, (FT(V)) C < (e, (V)) for every va-open subset V of Y.

Proof. (1) = (2) : For A C X, letz € ¢5, ,.(A) and V € O, (Y, f(x)). Then since f is
weakly (0y,,u, : V1v2)-C., there exists a U € O,, (X, x) such that f(i,, (c,(U))) C ¢y, (V).
Since = € ¢5, . (A) and iy, (c,,(U)) is 7., u,-open set in X, we have AN, (c,,(U)) # 0.
So ) # f(A)N f (v, (e, (U))) € v, (V)N f(A). Then we have f(z) € 7, ., (f(A)).

(2) = (3) : Taking A = f(B) in (2) f(cs,, ., (f7(B))) €Yo, ., (f (fT(B))) €0, ., (B)-

(X, x) such that

Tvy,vg
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Then we have ¢, ,, (f<(B)) € f< (f(cs,,., (f(B)) S f (10,,..,(B)).

(3) = (4) : Let V € vy. Then by Lemma 2.2(4) , v, ,. (V) = ¢, (V) and by (3) we have
C5uy 0y (JT (V) € F (e, (V).

(4) = (1) :Letz € Xand V € O, (Y, f(x)). Since V = iy, (V) C iy, (¢, (V)) and
YN\ u, (V) € vaby (@) wehavex € f< (V) C 5 (i, (e, (V))) = XNS* (c0, (YN0, (V)))
C XNy, (T (YN, (V) = 5, ., (f7 (€0, (V). Then z € 5, . (f7 (cu,(V))),
so that there exists a U € O,, , (X,z) such that U C f (c,,(V)), hence f is weakly
(Ouy 0y = VIV2)-C. O

Corollary 3.1. Let (X;v1,v2) and (Y;v1,v2) be BIGTS's. Ifamap f : (X;v1,v2) = (Y;v1,v2)
is weakly (0, v, : V1V2)-C. then the following are valid:

(1) f< (F) is 0y, wy-closed in X for each 0, ,,-closed F inY.

(2) f< (V) is 0y, 1,-open in X for each 6., .,,-open V in'Y.

Proof. Let F be 6, ,~closed in Y. By Theorem 3.2(3) and by Lemma 2.2(4) we have
€y 0y (fT(F)) C f (F) and so that f (F) is d,, ,,-closed in X.
(2) is clear from (1). |

Theorem 3.3. For BIGTS’s (X;v1,v0) and (Yivi,ve), if f @ X — Y is (0uy s ¢ Ovy0s)-
continuous, then for every 6., .,-closed M in (Y;v1,vs), (M) is 6,, ,,-closed in (X;v1, v

)-
Proof. . Assume M is 6, ,,-closed in (Y;vq,v9), since f : X — Y is (0; 0, : Ouy,00)-
continuous we have f< (Y \ M) = X\ f< (M) is 6,, ,,-openin (X;vq, 7). Hence f< (M)
is 6y, 1,-closed in (X; v, v2). O

Theorem 3.4. Let (X;vy,v2) and (Y;v1,ve) be BIGTS's, foramap f : X — Y, the following
are equivalent:

(1) fis (8uy 0y : Ouyvy)-C

(2) For each z € X and each 'V € Oy, . (Y, f(z)), there existsa U € Os,, ,, (X, x) such that
fU)yC V.

(3) For each x € X and each V € Oy, . (Y, f(x)), there exists a vo-closed set M containing x
such that f (i,,(M)) C V.

(4) Foreachw € X and eachV € Oy, (Y, f(x)), there exists a vi-open set C containing x such
that £(i,, (c,(C))) C V.

(5) For each v € X and each V € Oy, ., (Y, f(x)), there existsa U € O, , (X, x) such that
fU)cv.

Proof. (1) = (2) :LetV €6y, v, andz € f< (V). By (1) < (V) € 0y 1,- Take U = f< (V) ;
thenU € Os, ,, (X, z)and satisfies f(U) C V.

(2) = (3) : Let V € 0,, v, and x € f (V). (2) implies that there existsa W € Os, , (X, )
such that f(W) C V. §,, ,,-openness of W implies that there exists a v,-closed set M
containing x such that = € i, (M) C W, so we have f (i,,(M)) C f(W) C V. So there
exists a vo-closed set M containing x satisfying f (i,,(M)) C V.

(3) = (1) : Let V € 0,, ,,. For each x € f< (V) there exists a v»-closed set M satisfying
x €14, (M) and f (i, (M)) C V by (3). Sowe have z € 4, (M) C f< (V), thatis < (V) is
Oy, vy -OpEn.

(3) = (4) : Let V € 0,, », and x € f< (V). By (3) there exists a va-closed set M satisfying
x € iy, (M) and f (4,,(M)) C V. Since x € i,, (M) there exists a C € O,, (X, z) such that
x € C Ciy, (M) C M and from this containment we have C' C ¢, (C) C ¢,, (i,,(M)) C
¢, (M) =Mand xz € C Ciy, (¢, (C)) Ciy, (M) thatis f(i,, (¢, (C))) C V.

(4) = (5) : Foreachz € X and each V' € Oy, . (Y, f(z)), there exists a B € O,, (X, 7)
such that f(i,, (c,,(B))) € V. SetU = iy, (c,,(B)) then we have U € O,, , (X,z)and
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fycv.
(5) = (1) : Let V €0y, 1, Take x € f<(V) thenV € Oy, , (Y, f(x)), from (5) there exists
alUe€O0,, , (X,z)suchthat f(U) C V and then it is clear that f~ (V) € d,, ., as a union
of r,, ,,-Open sets. O

Theorem 3.5. Let (X;v1,v2) and (Y;v1,v2) be BIGTS's, foramap f : X — Y, the following
are equivalent:

(1) fis (8uy uy t Ouyis)-C

) f< (io,, ., (B)) Sis,, ,, (f< (B))foreach BCY.

Proof. (1) = (2):Letz € f* (ig,, . (B)),ifx ¢ is, . (f (B))then (X \ f< (B))NV #
0 for every V € O,, . (X, ). From the hypothesis f* (ig,, ,, (B)) € 6, 1,, hence there
existsa G € O,, , (X,z)suchthat G C f* (ig,, . (B)) C f* (B), contradiction.

(2) = (1) : Let V € 04, v,- Thenig, , (V) =Vandby(2) f< (V) Cis, , (f7(V)), since
reverse containment is always true, we have f< (V) = i5, , (f<(V)), thatis f< (V)
€ Ouyvp- O

Theorem 3.6. Let (X;uv1,v2) and (Y;v1,v2) be BIGTS's, foramap f : X — 'Y, if the map f is
(0,0 2 Oy 0p)-C. zﬁ‘f(c(;ul,p2 (A4)) C €Oy, 0 (f(A)) for every A C X.

Proof. Let A C X and assume y € f(cs,, ., (A)), then there exists = € ¢5,, . (A) such that
y = f(x). Sincexz € ¢, ,, (A), ANU # 0 for every U € O,, , (X, ). By Theorem 3.4
foreach » € X and each V' € Oy, . (Y, f(x)), there existsa U € O (X, z), such that
f(U) €V, wehave VN f(A) # 0. Hence f(z) € cp,, ,, (f(A)).

Conversely, let B € 0,, .,, then Y \ B is 0,, ,,-closed set in Y, and since for arbitrary
CCY,c,, ,, (C)is 0, v,~closed setin Y, we have cp, , (Y \ B) =Y \ B. Taking A =
F< (Y \ B we get f(ca,, (" (Y \B)) C co,,... (F(FS(Y\B) C e, (V\B) =
Y\ B. Soitis true that ¢;, , (f© (Y \B)) C f* (f(cs,,.,(f (Y \B)))) € f~ (Y \B)
then f< (B) € du, 1, O

Tvy,vg

Remark 3.1. Considering Csaszar’s and Min's papers, Bayhan, Kanibir, Reilly [1], pointed
out that if f : (X,v) — (Y,v) is a weaker form of generalized continuity, then f can be
made into a generalized continuous map by replacing v or v with some suitable general-
ized topologies mentioned above. Since 6,, ,,-open sets and 0,,, ,,,-open sets again a GT on
X [7], we may state the following theorem:

Theorem 3.7. For BIGTS'’s (X;v1,v2) and (Yivi,v2), f : X — Y is (8, 0, : vy 0,)-C. Iff
fo (X, 00, 0,) = (Y, 00, v,) is generalized continuous.

Proof. This is clear. O

Theorem 3.8. For BIGTS’s (X;vy,v0) and (Yivi,ve), if f + X — Y is (Ouy,0p ¢ Ovy0s)-
continuous, then for every 8, ,,-closed M in (Y;v1, va), f (M) is 6y, ,-Closed in in (X ; vy, o).

Proof. Assume M is d,, ,,-closed in (Y;v1,v2), since f : X — Y is (0, 1, : 0py,0,)-C. WeE
have f< (Y \ M) = X \ f© (M) is 0,, v,-open in (X;vq,12). Hence f (M) is 0., v,-
closed in (X; vy, v9).

O

Theorem 3.9. Let (X;v1,v2) and (Y;v1,v2) be BIGTS’s, foramap f : X — Y, the following
are equivalent:
(1) fis (Buy vy = Ouy 0p)-C

(2) For each x € X and each V' € Os (Y, f(z)), there exists an U € Oy, , (X, x) such that

v1,v2 Vi,V
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fUycv.

(3) For each x € X and eachV € O, (Y, f(x)), there existsan U € Oy, .
fu)cv.

(4) Foreachx € X andeachV € O, . (Y, f(z)), there exists a v-open set U containing x such
that [ (c,,(U)) C V.

) f(vo,,.,(A) C s, ., (F(A)) for every A C X.

(6)vs,,.,,(f(B)) C [ (cs,, ., (B)) forevery BC Y.

Proof. (1) = (2) : LetV € §,, poand z € f< (V). By (1) f< (V) is 0,, ,,-open. Take U =

fT(V);thenU € Oy, ,,(X,z)and satisfies f(U) C V.

(2) = (3) : Clear from Lemma 2.1(2).

(3) = (4) : Let V be 1y, y,-open in Y and = € f< (V). (3) implies that there exists a

W e Oy, , (X,x) such that f(W) C V. 6, ,,-openness of W implies that there exists

a vy-open set U containing « such that x € U C ¢,,(U) € W, so we have f (c,,(U)) C

fwycv.

(4) = (5) : Let A C X and assume y € f(vs

such that y = f(z). Since z € 7y, ., (A), we have AN c,,(U) # 0 for every vi-open set U

containing x. By (4) foreveryV € O, . (Y, f(x)) there exists a vi-open set U containing x

such that f (c,,(U)) C V, then we have V N f(A) # 0. Hence f(z) € cs,, . (f(A)).

(5) = (6) : Taking A = f(B) in (5) we have f(v,, ,,(f"(B))) C ¢, ., (f(/7(B)))

C c¢s,,..,(B) and this gives g, ,, (f7(B)) € f< (f(10,,.,(f(B)) € £ (cs.,..,(B))

hence we gety,, . (f<(B)) C f* (¢s,, ., (B)).

(6) = (1) : Let M € dy, 0, then Y \ M is 6, ,,-closed set in Y, and since for arbitrary

C CY,cs, ., (C)is 0y u,-closed set in Y, we have ¢5, , (Y \ M) =Y \ M. Taking

B =Y\ Min (6) we get s, . (f~(Y\M))C [ (cs5,,., Y \M)) = f (Y \ M) then

Yo,, v, (fTY\M)) = f~ (Y \ M)so f< (Y \ M)is6,, ,,-closed. Then we have f< (M) €
vi,v2: (]

Definition 3.7. [10] Let (X;v4,2) be a BIGTS’s on a set X (# @) and A C X. Then X is
said to be (v1, v2)-almost regular if for € X and an r,,, ,,-closed set F with « ¢ F, there
existU € v,V €vysuchthatz € U, FCVand U NV = 0.

Theorem 3.10. [10] Let (X;v1,12) be a BIGTS’s on a set X (# 0). If X is (v, va)-almost
reqular, every r,, ,.,-open set is 0, ,,,-open.

Theorem 3.11. Let (X;vy,v0) and (Y;vi,v2) be BIGTS's; let f : X — Y . If X is (v1,v9)-
almost regular and Y is (v1, va)-almost reqular, then the following statements are equivalent:

(1) s (Ouyuy : Oy us)-C-

(2) fis (Buy 0y @ oy ,05)-C.

(3) f iS (§y1,y2 : 61)1,1)2)'&

(4) fis (0uy vy © Ouy 0m)-C

Proof. This is clear by Theorem 3. 10 of [10]. g
Theorem 3.12. For BIGTS’s (X;v1,v2), (Y;vi,v2)and (Z;01,02)if f : X = Y is

(Ouy v 2 Ovyvs)Cr g2 Y = Z0S (O vyt 5y 00)-C. and (Y;v1,v2) is (v1, ve)-almost reqular
thengo f: X — Zis (6u,,1y : Ooy,00)-C.

Proof. This is clear. U

(X, x) such that

(A)), then there exists = € 7y, ,,(A)

V1,V

4. COMPARISONS

Theorem 4.13. For BIGTS’s (X;v1,v2) and (Y;v1,ve) ifthemap f : (X;v1,v2) = (Y;01,02)
is;
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(1) (v1,v1)-c. and (va,v2) -c., then it is (0, 1y © Oy 0y)-C.
(2) (Ouy 1p * Ouy g )-C., then it s (8y,y 1y © Ouy 0y )-C.

(3) (Ouy,0y : Oy 0p)-C. then it is (0, 1y : Oy 0s)-C.

(4) (60, 09> Oy vy )-C. then it is faintly (11 : vivg)-C.

(5) (0o, 1yt vy up)-C., then it 1S (0, 1y & Oy 0y )-C.

(6) weakly (0, b, : V1V2)-C., then it is (8u, 1y * vy vy )-C.

Proof. (1) Suppose that V' € 6, , and f: X — Y is (vq,v1)-c. and (v2,v2)-c. Then for
z € f(V)(C X) wehavey = f(z) € V and there is a W € v satisfyingy € W C
Co, (W) C V. Therefore it is true that « € f< (W) C f< (¢,,(W))) C f< (V) and
using [ (W) € vy and f < (¢, (W))) is ve-closed, we have x € f< (W) =14, (f T (W))
Ciy, (f 7 (co,()))) T f (co,(W))) C £ (V) and this gives [ (V) is J,, ,,-Open.

(2) Let f be (0, 1y : Oy 0p)-C. and W € 6, ,,,, then the containment 6,,, ,,, C 0y, 0, gives
W € 0y vg- (Ouy sy 1}1,1,2) continuity of f is gives f< (W) € 6,, 1,.

(3) Let f be (6., .1, : vy 0,)-c. and W € 0, ,, then f< (W) € 6, ., and the containment
01,05 € Oy, 0, implies f< (W) € 0yy 1,

(4)Letf: X — Y be (0, 1, : 00, ,0,)-C., then for every W € 0,,, ., itis true that f< (W) €
0y, v, and from the containment §,, ,, C 14 itis clear that f is faintly (14 : v1v2) -c.

(5) Let f be (0., 0, : 0uy0,)-C. and W € 6, .,,, then the containment 6,,, ., C 0y, 0, gives
W € 6y, v,. From the (6, ., : 6u, v, )-continuity of f we have f< (W) € 6,, ,,, again the
containment 6, ,,, C 6y, ., gives < (W) € 6y, 1,-

(6)Let f : X — Y be weakly (0,, ., : v1v2)-c., then for every W € 6,, ., by Corollary
3.1, it is true that f< (W) € 4, ,,, hence f is (0., 1, : Ou,,05)-C- O

Remark 4.2. Foramap f : (X;v1,12) — (Y; v1, v2) on BIGTS’s, the following implications
are valid:

(v1,v1)-c. and

(va, Us)-c. (Ou1,0 2 Oy 0g) -C. faintly (14 : vive)-c.
iy Y4 4 a4
Bor s = B 0s) . Z oy Oorns)-c. 77 weakly (3,0, : 0102) -C.
NK 1Y

(61/1,1/2 : 51}1702) -C.

In the following examples, we show that in general, converse implications do not have
to be true.

Example 4.1. Consider two generalized topologies v1 = {0, R\ {3} ,R\ {2,3}} and v» =
{0,{2,3}} on R. Then 6,,,,, = {0,R\ {3}, R\ {2,3}}, 6., ., = {0,R\{2,3}}. Again, let
v; = {0,R\ {2,3}} and vo = {0, {2,3}} be two GT’s on R. Then we have d,, v, = 0y, v, =
{0,R\ {2,3}}.

(1): The identity map f:(R;vq,1v2) — (Ryv1,12) 1S, (0 0ss Oy 0s)-Cor (O 0y Ouy 1 )-C.
and (8,, vy, 00, 0, )-C. butitis not (6., u,, 90, 0, )-C.

(2): The identity map h:(R; v, v2) = (R;v1,12) 1S (0,0, : iy 0, )-c. and but f is not
(Ouy v 2 Ouy 0y )-C, fis Ot (B g & Opy 1 )-C.

Example 4.2. Consider a generalized topology v (= v2) = {0,R\{0,1} ,R\{-1,0,1}}

on R and two generalized topologies v; = {0, R\{0,1}, R\{—1,0,1}} and v = {0,{0,1},

R\{0,1},{-1,0,1},R} onR. Thend,, ., =d(r1)) = {0,R\ {0,1}} and 6., ., ={0, R\{0, 1},
R\{-1,0,1}}.

(1): The identity map f:(

7 (R\{=1,0,1})=R\

R; v, v2) = (R; vy, v2) is faintly (vq, v1v2)-c., but since
{=1,0,1} € 0yy 1,, fisn0t (84, 1y : Ouy 0, )-C. Map.
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(2): The identity map g¢:(R; v1,v2) = (R;v1,v2) 18 (0, vy © 00y 0, ) -C. but since
g (R\{-1,0,1}) =R\ {-1,0,1} ¢ vq itis not (vg, v2)-C.
(3): The identity map h:(R; v, v2) — (R; vy, ve) is weakly (0y, v, : V1U2)-C.

Example 4.3. Let X = {1,2,3,4} let vy = {0,{1,2},{3,4},X} vo = {0,{1,2}} be two
GT’s on X. Then we have 0, ,, = 0,, ., = {0,{3,4}, X}. LetY = {1, 2,3} and let us con-
sider two generalized topologies v1 ={0, {1}, {1, 3},{2,3}, Y}and vo ={0 {1}, {3} ,{1,3},Y}
on Y. Then 6,, ., = {0,{1},{2,3},Y}, 0u,.., = {0,{2,3},Y}. Consider a map f:
(X;v1,19) = (Y;v1,v9) defined as f(1) = 2, f(2) =1, f(3) = 2, f(4) = 3. Then f is
(01,19 » Oy 0g )-C., Dut not weakly (6, 1, : v1v2)-c. (thereisno U € vy satisfying f (i, (¢, (U)))C

Cu, ({1h).
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