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In this paper, we introduced a new classification of generalized closed

sets that are called ultra-generalized s-closed sets named simply 52?9
closed sets, and we show the relationship between this new type with
other open, and generalized closed sets. We also investigate advanced

gis - continuous mappings and some of its properties. Furthermore,
~
we discussed some lower gis-seperation axioms.

INTRODUCTION

Contains Introduction many open, closed
generalized closed sets will not stop at
certain limit, because we live in infinite
evaluation. So many researchers gave us
their vision in creation or existence their
open and closed sets; they also
introduced the applications to those sets.
By the way our simple working in this
paper aim to create new types of closed set

sets that are called (ﬁs-closed set and we

—
present expansion of gis-continuous
mapping. Furthermore, we show the
investigation = properties of  these

mappings. In section 2, we define (é?s-open
set, and we appear the relationship with
some types of generalized closed and open
sets. In section 3, we present the notion of

mapping,
mapping, ﬁ-irresolute mapping, and gis-
homeomorphism mapping, and we
investigate the relationship between the
new type of generalized mapping with
some types of continuous mappings, the
relationship between is-open mapping,
with some types of open mappings and the
relationship between is-irresolute
mappings with some types of irresolute

ng-CODtIHUOUS gls-open
~
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mappings. Further, we compareg}?s-

homeomorphism with other kind of
homeomorphisms. Further, we study
some of their basic properties.

METHOD

Our needed in this paper to suggest
renaming the topology spaces to (X, 1),
and (Y,o0) by 7, and o, respectively. We
denoted the following  notations,
characterizations, and definitions. The
closure (resp. interior) of a subset B of a
topological space 7, is called by
CL(B)(resp.Int(B)), and the
complementation of B is represented by
B.

Definition 1.1 A subset B of a topological
space 7, is said to be (i) Semi-open set
(Levine, 1959) (resp. a-open set (Njastad,
1965), regular-open set (Levine, 1970), ia-
open set (Mohammed & kahtab, 2012), and
is-open set (Y. khattab, 2022)) , if B €
Cl(Int(B)) (resp. B < Int(ClI(B)), B =
int(cl(B)), B < Cl(BnNO0), where 30 €
a0(X) ,0#X,0 , and B < ClL(BnNDO),
where 30 # @,0 € SO(X).

The family of all open (resp. semi-open,a-
open, regular open, ia-open, and is-open)
sets of a topological space is denoted by T,
(resp. 75, Tq» Try Tiqy and 735). The
complementation of open (resp. a-open,
semi-open, regular-open, ia-open, and is-
open) sets of a topological space X is called
closed (resp. «a-closed, semi-closed,
regular-closed, ia closed, E-closed) sets.
The closure of the above sets is denoted by
Cl (resp. Clg, Cl, , Cl,,and Clig,and Cl5).

Definition 1.2 Let B C 7, B is said to be

(i) Generalized closed set (simply, g-
closed (Maki et al,, 1993)), if cl/(B) € 0,
whenever BC Oand0O ct, .

(ii) Semi-generalized closed (simply, sg-
closed) (Bhattacharya & Lahiri, 1987), if
cl(B) € 0, whenever B € Oand O C ;.

(iii) Generalized semi-closed (simply, gs-
closed) (Arya & Nour, 1990), if Cl;(B) € O
whenever B € 0 and O C T;

(iv) Generalized a-closed (simply, ga-
closed) (Maki et al,, 1993), if Cl,(B) € 0
whenever B € 0 and O C t,;

(v) a-generalized closed (simply, ag-
closed) (Maki et al,, 1994), if Cl,(B) € 0
whenever B € 0 and O C T1;

(i) Regular generalized closed (simply, r-
g-closed) (Njastad, 1965), if CI(B) €O
whenever B € 0 and O C t,..

(ii) Generalized a regular-closed set
(simply, gar-closed) (Sekar & Kumar, 2016),
if Cl,(B) € 0 whenever B € 0 and Oc 7

Definition 1.3 The mapping f:1, — 0y
we called:

(i) g-continuous (resp. sg-continuous,
ga-continuous, i-continuous, r-g-
continuous, and E-continuous) if the
inverse image of every open subset of g, is
g-open (resp. semi g-open, ga-open, ia-
open, r-g-open, and is-open )setin t, (Cao
et al., 2002; Darwesh & Hassan, 2015; Devi
et al.,, 1997; Mohammed & kahtab, 2012;
Rani & Balachandran, 1997; Y. khattab,
2022).

(ii) a-irresolute (resp. r-g-irresolute, sg-
irresolute, and is-irresolute)if the inverse
image of every a-open (resp. r-g-open, sg-
open , and is-open ) subset of g, is an a-
open(resp. r-g- open , sg-open , and is-
open ) subset in 7, (Maheswari & Prasad,
1978, Rani & Balachandran, 1997,
Sundaram et al., 1991; Y. khattab, 2022).
(iii) regular open ( resp. rg-open, ia-open,
and is-open) if image of each open set of
T, is regular -open(resp. rg-open, ia-
open, and is-open) in o, (Mohammed &
kahtab, 2012; Sekar & Kumar, 2016; Stone,
1937; Y. khattab, 2022).

Definition 1.4 The mapping f:7, = g, is
said to be :
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(i) g-homeomorphism  (resp. gc-
homeomorphism, ia- homeomorphism,
and is- homeomorphism) if f is g-
continuous and g-open ( resp. f and
f~lare g-irresolute, if f is an ia-
continuous and open, and f is an is-
continuous and open mappings) (Maki et
al., 1991, 1994; Mohammed & kahtab, 2012;
Y. khattab, 2022).

Definition 1.5 Let (X, t,) topology space,
(X, t,) then is defined to be:

(i)is-To (Y. khattab, 2022) if Vn # m € X,
IB S t;,stn€EBA mEB.

(i) is-T: (Y. khattab, 2022) if Vn#m€
X, EIBACETE, st neEBAMEB,mME
CAnécC.

(iii) is-T2 (Y. khattab, 2022) Vn # m € X,
IB+CC<St-stne€B, AmeC.

is’
(iv) is-regular [10]if Vn € A € 7,,3B #
CS1t—-,stneBAACC.

is’

(v) is-normal (resp. ultra-normal, s-
normal, a-normal) V B # C S 736, B S M C
T (resp. T, Ta T,)#CCS NC
T (resp.ts, T4, Tr) (Arhangel’skii &
Ludwig, 2001; Maheswari & Prasad, 1978;
Staum, 1974; Y. khattab, 2022).

(vi) is-Tiz (Y. khattab, 2022) if 77 = 7.

RESULTS AND DISCUSSION

EB-Closed

Applications
Definition 2.1 Let B € 7, B is said to be
ultra- generalized S-closed set simply (
&'@- closed) , if Cl=(B) € 0, whenever
B € 0, 0 c 15;. The complementation of

(Open) Sets & Its

gis- closed set is gis- open set, then
collections ofﬁ-open sets are denoted by

T—.

s
Ei(ample 2.2 X={0,4,8}, t={0, {8}X }
T5={ 0.{0}, {4}, {8}, {0,4}, {0,8}, {48}, X}.
Lemma 2.3 If B € t(resp. 75 To, and T;y),
then B is 75 (Y. khattab, 2022).

Lemma 2.4 Every is-closed set is é?s
closed sets.

Proof. Let B € 75; such that B € U, where
U is is- open. Since Cl=(B)< B. It implies
Cl=(B)<U. Therefore, B is ﬁ-closed set
int,m

Theorem 2.5 Every closed set is gTs -
closed.

Proof. Let V¢is open set in a topological
spacet,. Since every open set is E-open
set by Lemma 2.3 , then V¢ is E-open set,
consequently Vis is-closed set, since
every is-closed set is ﬁ-closed sets by

Lemma 2.4, Therefore V is ﬁ-closed
setm

Corollary 2.6 Every semi-closed is EL}
open.

Proof. Let N€ is semi-open set in 7,. Since
every semi-open set is is-open by Lemma
2.3, hence N is (ﬁs-closed by Lemma 2.4.
Therefore, N is ﬁ-openl

Corollary 2.7 Every a-closed is ﬁ-open.
Proof. Same the proof Corollary 2.6 by
Lemma 2.3, and Lemma 2.4 =

Corollary 2.8 Every ia-closed is ﬁ-open.
Proof. Same the proof Corollary 2.6 by
Lemma 2.3, and Lemma 2.4 m

Generally, the converse of above theorems
and corollaries are not true as this
example.

Example 2.9 X={0,2,4}, t=7,={0,{2,4},X},
=={ 0, {4}, {2}, {2,4}, {0,2}, {0,4},X}, and
is- closed sets ={ ®,{2,0}, {0,4}, {0}, {4},
{2}.X} we get {2,4}c {24}, Cl{24}c
{2,4}, Therefore {a} is ‘ﬁq-closed but it is
not is-closed set, semi-closed, a-closed,
and closed .

Theorem 2.10 Every g-closed is ‘529
closed.

Proof. Let V is sg-closed in a
topological 7,,, such that Cl(V) € 0,Such
that V@ O < t,, Since every closed is an
is-closed by Lemma 2.3, then Clz(V) <
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ClL(V) € 0, hence Cl(V) € 0. Also, since
every open set is an is-open Lemma 2.3,
then V <0< 715 Therefore, V isﬁ-
closedm

Theorem 2.11 Every sg-closed set is é?s-
closed set.

Proof. Let V is sg-closed in t,,
consequentlyCI(V) € 0,SuchthatVC 0
T,, Since every closed is an is-closed by
Lemma 2.3, then we have CI(V) C
Cl7(V) € 0. Also, since every semi-open
is an E-open, Lemma 2.3,then VE 0 c
T,o- Therefore, Vis ﬁs-closedl

Corollary 2.12 Every gs-closed is é?s
closed.
Proof. Same the proof of above theorem m

Theorem 2.13 Every ga-closed is é?s
closed.

Proof. Let V is ag- closed in 7, then
Cl(V) 4 € 0,Such that V€ 0<c t,, Since
every a-closed is is-closed Lemma 2.3,
then CI(V), € Cl ;; € 0, and since every
a-open is an is-open by Lemma 2.3, then
Vveoc T, Therefore, Vis ﬁ-closedl

Corollary 2.14 ag- closed is ﬁ}-closed.
Proof. Same the proof of the above
theoremm

Remark 2.15 the following example show

that gqu-closed set isn't an essential to be
g-closed, gs-closed, set sg-closed, ag-
closed, and ga-closed set.

Example 2.16 X={ijk}, t={0,{j},X}t, =
s = {0, Uh U, 13U, k3L X3,
t={ 0. {i}, U} {k} {0/}, {i. k3, {J, k}, X }=
is- closed sets. We get {jK}S {j, k},
Cl={j, k} € {j,k}, Therefore {jk} is gis-
closed but is not g-closed, gs-closed, set
sg-closed, ag- closed, and ga-closed set.
Theorem 2.17 Every rg-closed is é?s
cloed set.

Proof. Let VVis rg-closed in 7, so we have
ClL(V) € 0,Such that V€ O S 1,, Since
every closed is an is-closed by Lemma
2.3, then CI(V)< Cl; €0, and since

every regular-open is an is-open Lemma

2.3, then V<0 < 7. Therefore, Vis é:q
closedm

Corollary 2.18 Every arg-closed is é:q
cloed set.

Proof. Let Vis a regular-closed -closed, so
we have Cl,(V) € 0,SuchthatVc 0 c 7.,
Since Every a closed is is-closed Lemma
2.3, then Cl,(V) €Cl; €0, and since
every regular -open is an is-open Lemma
2.3, then V € OC 7. Therefore, Vis é?s
closedm

Remark 2.19 the following example show

that ﬁ-closed is not a necessary to be
agr-closed, rg-closed, and set arg-closed
as the following example.
Example 2.20 X={0,5,10}, t ={0,{10},
X}, 1, = {9,{10},{10,0},{10,5}, X},
TE:{ @; {0}’ {5}, {10}' {10l5}r
{10,0},{0,5}, X} = is- closed sets. We get
{10,0}< {10,03, Cl;,{10,0} < {10,0},
Therefore {10,10} is ﬁ-closed but is not
agr-closed, rg-closed, and set arg-closed.
Theorem 2.21 Ifr c t,, then 7-~=15;

gis s
Proof. If T c 75 , it implies to 3 N C
Ts,then N € 7, and hence 73=po(x),
equivalence to all subsets of is-closed set,
since every is-closed setis gia-closed sets
by Corollary 2.4. Therefore 7 = Gl
Theorem 2.22 If M and N are ﬁ-closed
setsin (X, 1), then M U N is ﬁ-closed set
in
X, 7).
Proof. Let M and N are (ﬁs-closed setsint
and U be an is-open set containing M and
N. Therefore CI(M) € U,CL(N)
Since M € U N € U then MUN
Hence CL(M U N)=Cl (M) UCL(N)
Therefore M U N is ‘é?s-closed setinTm

NN In
S&E=

Theorem 2.23 If M and N are (ﬁs-closed
sets in(X,7), then M N N is (ﬁs-closed set
in

X, 7).

Proof. Same the proof of above theorem.
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Some ﬁs‘-Mappings & its properties

Definition 3.1 The mapping f:7, — gy is
ﬁ-continuous if, VYV Cayf1V)C

TOEE' .

Example 3.2 Let N=L={0.1, 0.2, 0.3}, t =

(0,{0.2},N}, o ={0,{0.1},L}, gis(N) =
{0,{a}, {d}, {h},{a,d},{a,h},{d,h},N}. It

is obvious; the identity mapping
f:(N,7) = (L,0)is gi_:s-continuous.

Theorem 3.3 If f
mapping, then f s ﬁ-continuous
mapping.

is sg-continuous

Prof. Let f:7, — g, be sg-continuous
mapping, and N € o,(dy). Since, f is sg-
continuous, then f -1(V) is an sg-open
(closed) € T,. Since, every sg-open set is

an gps -open set by Theorem 2.11, then f
(N) < Togiy- Therefore, f is an gihé-

continuousm

Theorem 3.4 If f
mapping, then f s
mapping.

is ga-continuous
~ .
gis-continuous

Proof. Same the proof above By Corollary
2.13m

Theorem 3.5 Every
mapping is gi;-continuous mapping.

r-g-continuous

Proof. Same the proof of Theorem 3.3
and by using bTheorem 2.17. Therefore, f

is an gis-continuous®

Theorem 3.6
mapping is gis-continuous mapping.

Every ia-continuous

Proof. Same the proof of the above

theorem , since every is-open set is glg
open by Corollary 2.8m

Theorem 3.7 is-continuous

mapping is ?E,-continuous mapping.

Every

Proof. Same the prooof of the above
Theorem 3.5 by using Lemma 2.4m

f-1(V) is an sg-open (closed) set in t,.

Since, every sg-open set is an gis- -open set
by Theorem 2.11, then f1(V)S1,-~. 1
gis

Theorem 3.8 If f is
mapping, then f s
mapping.

ga-continuous
~ .
gis-continuous

Proof. Same the proofabove By Corollary
2.13m

Theorem 3.9 if f is r-g-continuous
mapping, then f s gm-continuous
mapping.

Proof. Let f: T, — o, be an r-g-continuous
mapping and N S o,. Since, f is r-g-
continuous, then f-1(V) is an r-g-open set
in T, hence f-1(N) < Togia since every r-g-

open set is an gi;-open set by Theorem
2.17. Therefore, f is an gi_é-continuouSI

The converse of above theorems is not
ture generally.

Example 3.10 Let H={1,3,5}, K={3,6,9},
©={0,{1,5},H},0 = {9,{6},K}, gis-
(H)={ 9, {1}, {3}, {5}, {1.3}, {1,5}, {3,5},H},
is(H)={ @, {1}, {5}, {1,3}, {1,5}, {3,5},H},the
map f: (H,t) = (K, 0) is difine as:f(1) =
6,£(3) = (9),f(5) = 3. Here is f is gis-
continuous but is not E-continuous, sg-
comtinuous, ga-continuous, and rg-
continuous mappings, because f1{9} =
{3} is only gis-open set.

Remark 3.11 We can proof easily in the
same way that continous (resp.semi-
coninuous, a-continuouos, regular-
continuous) mappings are ,cgig-continuous
mapping.
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Definition 3.12 The Mappingf:7, — 0,
is gis-irresolute, if VV < aogg,f‘l(V) c

Tozﬁ;.

Example 3.13 Let Q=W={srt}, t=
(0.{3,Q}, 0 = (9,{}, W3, gis (Q={0{s),
()0, {51}, {8, (10,Q), 915 (W)= {0,(s),
(138, {51} (51, (n g wif: Q) > (W, 0)

is difine as : f(r)=s, f(s)=t, f(t)=r. It is clear
the mapping is ﬁ-irresolute mapping.

Theorem 3.14 If f is a (resp. rg, and sg)-

irresolute mapping, then f is gis-
irresolute mapping.
Proof. Let f:7, — 0y, be an

a( resp.rg, and sg)-irresolute, and H any
a(resp. rg, and sg)-open subset of oy,

hence H is ﬁ-open by (Corollary2.7,
Theorem 2.17 and Corollary 2.11). Since
f is an a-irresolute, then f~1(H) is a-open
int,, and since every «( resp. rg, and sg) -
open set is ﬁ-open set. Therefore f is
ﬁ-irresolute mappingm

Theorem 3.15 Every gis-irresolute is gis-
continuous mapping.

Proof. Clear form Definition 3.12 =

Theorem 3.16 if f: 7, — gy, and g: 0y —
Zy, then fogit, = Z;is ﬁ}-irresolute.

Proof. Let R is gia-open set in Z,, since
gio, = Z, is gis-irresolute, then g=1(R)
is ‘gzc-open set ing,, sincef:t, — g, is
gis-irresolute, it imply f~1(g~1(R)) is
ﬁ-open set in 7,. Therefore fog:7, =
Zyis ﬁ-irresolutel

Corollary 3.17 if g:o0 - Z,is ﬁ—

irresolute, andf:t, >0, is gis-

~

continuous mapping , prove f o g is gis-
irresolute.

Proof. Same as the proof above Theorem
3.16m

Definition 3.18 The Mapping f:t, = 0,
is ﬁ-open, if VN Crt, f(N) S o.

Example 3.19 Let B={5,7,9} ,C={4,6,8,},
T={0{9},{7,9},B}, o ={(0,{8},C}, gis

(0= {9, {4}, {6}1.{8}, {46}, {48}, {68}
,C}f:(B,t) = (C,0) is difine as: f(5)=8,

f(7)=4, f(9)=6. The mapping is gis-open
mapping.

Theorem 3.20 If f is is-open mapping,
then f is é?'s-open mapping.

Proof. Let f:1, -0, is an is-open
function, and A is any open in 7, then f (A)
is an gﬂis-open in o, since every is-open is
é?s-open by Lemma 2.4, so f(A) is EL}
open. Therefore f is é?s-openl

Theorem 3.21 if f rg-open mapping, then
fis ﬁ-open.

Proof. Same the proof the above theorem
by using Theorem 2.17m

The converse of Theorems 3.20, and
3.21 are not truem

Example 3.22 Let B= {1,2,3},
(Ei{4,5,6},r ={0,{2},B}, 0 ={0,{4,6},C},
gis (Q= {o{4}, {61{8}, {46}
{4,8},{6,8},C}. The identity mapping
f:(B,T) = (C,0)is ‘;is-open mapping but
it is not ia-open and rg-open mapping,
because {2} = {2} is not is-open and rg-
open.

Theorem 3.23 If
mapping, and g:0y = Z, is (ﬁs-open
mapping, then the composition fog is

1T, > 0y 1S open

gis-open map.

Proof. Let H C 7, snice f: 1, = 0, isopen
map, then f(H) C g, also since g; g, = Z
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is ng open map, then g(f(H)) C Zyis

ng open. Therefore f o g is ng open
mapm
Remark 3.24

i) If f and g are :q-zs‘-open map, then f o g
is not :q-zs‘-open map.

ii) The proof of the above Theorems 3.20
and 3.21are true for ﬁ's-closed mapping.
iii) The Diagram 2.24 is true for é?s-open

(resp. continuous, and irresolute)
mappings
Theorem 3.25 The bijection

mappingf: 7, — 0, these are equivalent
statements as the following.

~—
(i) fl:t, > gy is gis- continuous.

(i) fis ﬁ-open map.
(iii) fis ﬁ closed map.

Proof (i) =(ii) Let M c t,. Since f is

f7
=f(M) c Togis- Therefore f is ng open

gls —continuous mapping,

mapm

(ii) = (iii) Let N c 7,, then N¢is c 1,.

Since f is ﬁ:s—open mapping, f(N¢) c

o0yo~~. Hence f(N) c t,~. Therefore f is
gis gis

ﬁ-closed mappingm

(iii) = (i) Let Rc Togisr Since f is

51'_3* —closed mapping, then f(R) c 0_051?'
_1-1

f@®) = [ (R).

f~t:t, - g, is gis- continuousm

henever Hence

Definition 3.26 A bijection gia -
continuous, and gia-open mappings (resp.

fand f~1is ‘529 irresolute) is called ﬁ—
homeomorphism (resp. *5%—

homeomorphism).

Theorem 3.27 If f is rg-homeomorphism,
then f is ﬁ}—homeomorphism.

Proof. Let fit, = oy is rg-
homeomorphism. Hence fis fg?'s—

continuous because every gr-continuous
is 5& by Theorem 3.9. In addition, by
using Theorem 21, then f fg?'s-open
mapping.  Therefore f is ﬁ
homeomorphismm

Theorem 3.28 If f is is-homeomorphism,
hence f is ﬁ}—homeomorphism.

Proof. Same the proof of above theorem,
but by using Theorem 3.7, and Theorem
320 m

Remark3.29 Example 3.10 is enough to
proof that the converse of Theorem 3.27
is not always true.

gis-Separation axioms with its

applications

Gradually this section presents some

—_
new weak of gis —separation axioms with
theoretical result.

Definition 4.1 Let (X, 7,) topology space,
then (X, 7,) is defined to be:

(i) gis-ToifYn#meX,3B S 1, st
gis
ne€BAmMEB.
(i) gis-Ts, if Vn#me X, IBACC
TETS,S.tnEB/\mGEB,mEC/\néC.

(iii) gis-Tz, if Vn#me X, IB£CC
Tﬁ,s.tnEB/\,mEC.

(iv) ﬁs—regular, if vngAlct, 3B+
CSt——stne€BAACC.

gis
(v) ﬁ's—normal, if Vvet, #1C€1,
EIBiCQTgFS,s.tvgBAAQC.

(i) is-Tiz,ifTs = 7.

Example 4.2 X ={a,f,v}t={0,a X},
S0(X) = {@,{a},{B, a}{a,v} X} Cis=
gis = {9,

{a}, {6}, {v}.{B, a} {a,v}.{B, v} X}
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Clearly, t is ﬁ-TO, é?s-TL QT'S-TZ, :qu
regular, é?s-normal, and é?s-Tz/z.

Theorem 4.3 Every is-To (resp. is-T1, is-
T>, E-regular, is-normal, E-T1/2) are é?s-

~ ~ ~ ~
To(resp. gis-T1, gis-Tz, gis-regular, gis-
normal, ﬁ-T1/2).

Proof. It is evident by using Lemma 2.4m

Theorem 4.4Xisa ng T2 Iﬁ Vx € X, {x}
is ng open orﬁ closed in ng T1/2,1.e, X
isa gls-T1/2 iffa t,isa ng-T1/z.

Proof. It obvious from Definition 5{3
T1/2m

Theorem 4.5 if T C 74, then T is é?'s-Tuz.
Proof. Resemble the proof of Theorem
2.21m

Theorem 4.6 if f: 7, — g, isinjection é?s
open mapping, and 7, is é?s-Tyz, then gy is
%-Tz/z.

Theorem 4.7 if f: 7, — g, isinjection 5&
irresolute mapping, and o, gﬂs-Tuz, then
T, IS gqu-ﬂ/z.

Theorem 4.8 If 7, = g, are both (ﬁs-Tz/z,
and f is injection, then f: 7, — gy is:

(i) gis-open =(ii)gis-continuous = (ii)
‘gzc-irresolute mappings.

Proof (i). Let G # Q are open sets in 7,

since fis injection and 71, = gy,then

f(G) # f(Q) are open in g,. Since g, is

ﬁS-Tz/z, it

f(G) #f(Q) are ﬁ-open set in 0.
~

Therefore, f is gis-open mappingm
Proof (ii). Let G # Q are open sets in oy,

implies g, C s hence

since 7,is ﬁ-Tz/z f is injection (ﬁs-open
mapping, then f(G)™! # f(Q)! are gis-
open sets in 7,. Therefore, f is é?'s-
continuous mappingss

Proof (iii). It is obvious by Theorem 3.15
|

Corollary 4.9 If 7, = g, are both fg?'s-Tz/z,
and f is injection, then f:t, = 0, isgﬁg-
homeomorphism.

Proof. It is obvious by Definition 3.22(i)

Corollary 4.10 If 7, = g, are both ,5;?
Ti1s2,and f isinjection, thenf: 7, — 0y, and
flit, > g, are gis-irresolute
mappings.

Corollary 4.11 If 7, = g, are both 5?5
T1/2, and f is injection, then f:t, — g, is
*gﬂis-homeomorphism.

Proof. It is obvious by definition 3.22(ii)

Theorem 4.12 If f:t, — o, is injection
~ ~
gis-irresolute, and g, is gis-To, then t,
é?'s-Tz.

Proof. Suppose g#q € 1, and f be an
injective then f(g)#f(q) in g,. Since gy is
an ng To, ElNCTgl-S\ st f(g)EN, A
f(q@) €N, = g€ f1(N) Aqéf(N). Since,

1 e
fis ng irresolute, then f-1(M) c T then

gE f1(N)# g€ f1(M).Therefore, 7, is ng-
T>m

Theorem 4.13 If f:7, - 0, be a ‘529
continuous closed injection. If g, is ﬁ—
normal, then 7, is ﬁ—normal.

Proof. Let L; S 7, # L, € 1,. Since f is
injective and closed, f (L) € 0y #f (L,) &
0,- Since gy is gi?,—normal then f(L{) #f
(L), 3 0, € i 0, S O s.t f(L1)c
0; # f(Ly) € 05, we obtainL,C f1(0,) A
L,c f1(0,). Since, fis an (ﬁs-continuous,
then f-1(Vi) A f1(V2) € o Also, f1(L;)N
f1(Ly)= fY(L,NLy)=@. Therefore, X is an
é?'s—normal ]
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Corollary 4.14 if f:t, = 0, be a é?s
irresolute closed, and injection. If g is
~ .~
gis-normal, then 7, is gis-normal.

—~

Proof. Since every ﬁ-continuous is gis-
irresolute mapping by Theorem 3.11m

Corollary 4.15 If f:7, —» g, be a é?s
irresolute closed injection, and gy is gi_:s—
regular, then 7, is é?s—regular.

Proof. It is obvious from definition ofﬁ-
regularm

CONCLUSIONS AND SUGGESTIONS

The new ﬁ-closed and open set that
mention in this paper investigated many
properties for about the same type and the
—

gis-mappings. We can expand about this

new ﬁ:s-set by related with other open-
closed-generalized closed sets. We also

—

present gis- lower separation axioms. In
~

addition, we related this gis-separation

with advanced ﬁ-mappings to reach
high-expended theorems. Finally, we do
not forget the ability to create other type
of generation closed and open sets by
using other kinds of open and closed
accompanied its applications.
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