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The aim of this paper is to introduce two new classes of generalized
homeomorphisms on intuitionistic topological spaces and shown that one of these
classes has a group structure.
homeomorphisms are obtained.

Moreover some properties of these two

INTRODUCTION

Generalization of the concept of closed set was
given by Levine[5] . Bhattacharyya and Lahiri [2] have
generalized the concept of closed sets to semi-
generalized various topological properties are given.
Arya and Nour [1] had defined generalized semi-open
sets with help of semi openness and used them to obtain
some characterizations of S-normal spaces. Devi,
Balachandran and Maki [4].

Defined two classes of maps called semi-
generalized homeomorphisms and generalized semi-
homeomorphisms and also defined two classes of maps
called sgc-homeomorphism and gsc-homeomorphism.
Ahmed Ozcelik and Serkan Narli [7 ].

Studied two classes of generalized
homeomorphism and some properties of them., Yaseen
in[9,10,11] studied a generalized closed set in
intuitionistic topological spaces. Raouf [8].

Generalized closed set and studied several
generalizations of homeomorphism between
intuitionistic  topological spaces in intuitionistic
topological spaces. In this paper we introduce two
classes of maps between intuitionistic topological spaces
(ITS)  called  sgs-hmoeomrphisms and  gsg-
homeomorphisms and study their properties.

* Corresponding author at: Tikrit university - College of
Education, Iraq.E-mail address:
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Throughout the present paper, (.7) and( ¥ ¥)

denote an intuitionistic topological spaces on which no
separation axioms are assumed unless explicitly stated.
Let A be an IS inX we denote the interior of A
(respectively the closure of A with respect to an
intuitionistic topological space)(ITS) T by int(4)

I
(respectively C‘(A:':'.

PRELIMINARIES
Since we shall use the following definitions and some
properties, we recall them in this section.

- A subset B of 1ITS T s said to be semi-closed if
there exists a closed set F such

that ™ F) S B EF A cupset B of T is called

. ) E . . .
a semi-open set, its complement ~ is semi-closed in

(x.T). Every closed (respectively open) set is semi-
closed (respectively semi-open)[10].
= Let X be a non-empty set, and let A and B are IS,
having the form‘£1 = (x, 44, 45) ;B = {x,By,By)
respectively. Furthermore, let {4;:1€ 1] be an
arbitrary  family of IS in X, where

_ (1 02
4 = (0474, },then,

1) 6={(x,0,%); X =(x,X,0)
2) AS B,iff A, £B,and 4, 2 B,
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3) the complement of A is denoted by A and

defined by & = (% Az Ay)

{ 1:1 |'2:|

4 U4 = {x,u .f-li,‘ N AE‘ (1) fg})

A =(xnA" VA

tf:}:’—:»}’

Let X, Y be non-empty sets and le be a

= {}Tr Bj_r B:}

function. a) If B is IS in Y, then the

: : FHB) . -
preimage of B under f is denoted by is IS in
X defined by fH(B) = (. fTH(BL). fTH(B2))

b)If":1 = (x,4;, 45) isan IS in X ,then the image of
A under f is

)= ) ) ()= )

A map F:(X.T) = (V. s caid to be semi-closed
if the image F(F) of each closed F in (x.T) is semi-

closed in (¥, W). Every closed mapping is semi-
closed [10,11]

An intuitionistic topology (IT, for short), on a non-
empty set X, is a family T of an IS in X containing

%X and closed under arbitrary unions and finitely
intersections. The pair (X,T) is called an Intuitionistic
topological space (ITS, for short).

Let (x.T) be ITS and A be a subset of X. then, the
semi-interior and semi-closure of A are defined by:
Sint(4) =V {6: G, is semi — open in ¥ and G, € 4}

Scl(4) =n {K.: K, is semi — closed in ¥ and AC K}

[9].
A subset B of ITEEX‘ Tjis said to be semi
! c
generalized-closed (sg-closed) if Sel(B) < U when

ever B=U and U is semi-open. The complement of
a sg-closed set is called sg-open. Every semi-closed
set is sg-closed. The concepts of g-closed sets and sg-
closed set are in general, independent. The family of

all sg-closed set of any ITS (x,T) is denoted by
sge(X)[8].

A subset B of ITS (X, 7)

is said to be generalized

F C Sint(B)

semi-open( gs-open) if whenever

F=5 and F is closed. B is generalized semi-closed

(gs-closed) if and only if B is gs-open. Every closed
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set (semi-closed set, g-closed set and sg-closed set) is
gs-closed. The family of all gs-closed set of any ITS

(x.T) is denoted by gsc(X).[8]

A map FXT) > (V) ¢ called a semi

generalized-continuous (sg-continuous mapping) if

-1 r

) is sg-closed in X for every closed set V of

Y.[8].

A map f:(X,7) = (V. ¥) is called a generalized
—1 Ee

semi-continuous (gs-continuous mapping) if )

is gs-closed in X for every closed set V of Y.[8].

f:(X.T) = (¥, ¥) semi-

semi-

is called
(respectively

A  map

generalized closed map

generalized open map) if V) is semi generalized-
closed (respectively semi-generalized open) in Y for
every closed (respectively, open) set V in X. Every
semi-closed map is semi generalized—closed. A semi
generalized-closed map (resp. semi generalized-open
map) is written as sg-closed map (resp. sg-open
map).[8]

A map fi(&T) = (1.¥) is called generalized
semi- closed map (respectively generalized semi-

open map) if Fv) is gs- closed (respective gs-open)
in Y for every closed (respectively, open) set V in X.
Every semi-closed map is generalized semi—closed.
A generalized semi-closed map (resp. generalized
semi-open map) is written as gs-closed map (resp. gs-
open map).[8]

A map FET) = (V%) s said to be a semi
homeomorphism (B) (simply s.h.B) if f s
continuous, f is semi-open(i.e. f(U) is semi-open for
every open set U of X) and f is bijective[11]

A map FXT) = (YY) i said to be semi-

homeomorphism (C.H.) (simply s.h.(C.H)) if f is
=11

irresolute(i.e.f ¥ is semi-open for every semi-

open set V of Y), T is pre-semi-open(i.e.f(U) is semi-

open for every semi-open set U of X)and f is

bijective [8].

A map f:(X,T) = (V.'¥) is said to be sg-irresolute

-1 E
map if .f V) is sg-closed set in for every sg-
closed set V of Y[8] .
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F:(X,T) = (V, %)

= A map is said to be gs-irresolute

-1 ”
map if .f ) is gs-closed set in for every gs-
closed set V of Y [8].

= A bijection FrXT) = (V) i called a semi-
generalized homeomorphism (' sg-homeomorphism)
if f is both sg-continuous and sg-open [8].

= A bijection FrET) = (V%) 4o called a g-
homeomorphism if f is g-continuous and g-closed

[8].

A bijection is called a gc-
homeomorphism if f is g-irresolute and its inverse

f_i
is also g-irresolute [8].

= A bijection FrET) = (V) s called a sgc-
homeomorphism if f is sg-irresolute and its inverse

f(X,T) = (V,¥)

f—‘l
is also sg-irresolute [8] .

= A bijection FET) = (Y) b6 called a

generalized semi-homeomorphism (gs-
homeomorphism) if f is both gs-continuous and gs-
open [8].

= A bijection F T > (V) s called a gsc-
homeomorphism if f is gs-irresolute and its inverse
-1
f is also gs-irresolute [8].
= An ITS space (X,T) is called Tirz if every g-closed
set is closed, that is ifand only if every gs-closed set
is semi-closed [4].

= An ITS (X,T) is called a Ty space if every gs-closed
set is closed [4].
Remark 2.1
= The notions g-closed set and sg-closed set in ITS are
independent notions. The following examples show
the cases.
Example2.2 Let X = {a, b,c}; T = {¢, X, A, B },where
A= (. {a} (b)), B = (x.{a, b}, ®)
SOX=TU{C,F,6} 1o
c= (wla).0), F=(x{ac}0).6 = (o fachth £ i g-clsed
set in X, but F is not sg-closed.
Example 2.3
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Lot X = labchT= {$.%,4,B, E‘}there
AT {x,{c},{a,b}), B = (x.{b}.{c}) and C ={x,{b,c}, 0}
SOX=TU{F,M} oo

= (x, {c}.{b}}, M = (x{a, b}, {c})

in X, but B is not g-closed.

.B is sg-clsed set

GSHOMEOMORPHISM
In this section, the relation between semi-

homeomorphism (B) and gsc-homeomorphism is
investigated and the diagram of implications is given.
Also the gsg-homeomorphism is defined and some of its
properties are obtained.
Remark3.1
The following two examples show that the concept of
1. Semi-homeomorphism (B) and gsc-homeomorphism

are independent of each other.
2. Semi-homeomorphism (C.H)

homeomorphism are independent.
We start with example showing that:
1. gsc-homeomorphism,but not semi-homeomorphism
(B) and not homeomorphism (C.H).
2. gsg- homeomorphism,but not g-homeomorphism and
no gc-homeomorphism.
3. gsg- homeomorphism,but not semi-homeomorphism
(B) and not homeomorphism (C.H).
Example 3.2

Let X={1235T= {‘35 X4, 8, C}’where

A= ({2 {13D, B = (1, {1).(2)) and € = (x,{1.2},0)

and gsc-

‘Let

Y = {{[J .1':.'." C}_: T = {(ﬁi ?.l DJ EJ F}’Where D

—<y {a}{c}> E=<y {c} {ab}> and F=<y.{a.c}.%>.
Define a

mapping fiX=>Ybyf(2Q)=a,f(3)=band f(1)= c
s0x=Tu{A V)

where V= {x,{1,3,{2}}),H = ({2}, {1}
SOY =% U {ye ¥sh ypore

ve = .60} v = (3 G b ()
gsct = {Ei Y,D,E, Y3: Y& Ya:Ys: Yin: 1"11}

=0 g = e ) g = bl Oy = o [a]}_

, Where



P- ISSN 1991-8941 E-ISSN 2706-6703
2010,(4), (3) :64-72

gse(X)=1{¢, X, HMABO0ILWV}

=(x, {1}1 {213}}1 0=

M=
W {x, {13}, @}. Therefore we can see that (1)- f is

gsc-homeomorphism, but f is not semi-
homeomorphism(B)and not semi-
homeomorphism(C.H), and (2)- f is gsg-
homeomaorphism, but not homeomorphism (g-
homeomorphism, gc-homeomorphism, semi-
homeomorphism (B) and not homeomorphism (C.H)).
The next example shows that there is a semi-
homeomaorphism(B), but not gsc-homeomorphism.
Example 3.3

LetX = {a,b,chT={¢.% A4, 5},Where
= (x,{b}. {a, chrand B = {x,{b},{a})

where

(x,{23},0) and I=(x,{23},{1}) and

A Let

¥ = {1,2,3}5 ¥ = {Eﬁ'; F.u D}there D:<y’{1},{2}>.
Define a

mapping

f:X—=Ybyvfla)=2Ff(b)=3and f(c)=1

can see that f is semi-homeomorphism(B).
SGY = LIJ Il_.-ll {0‘.1_. Cll.s_. OI.T_I ClI.E_I 0:6" 0‘.- }_.

o, = (.{3},0), a5 = (v, 3} 2]
(v {23},0) ¢, = (v {23} {1}

. We can see also that f is not gsc-homeomorphism., and
f is sg-homeomorphism, but not gsg-homeomorphism.
The next example shows that f is semi-
homeomaorphism(C.H), but not gsc-homeomorphism
Example 3.4

X={abchkT={¢2X A 5},Where

(x,{a}, {b}land B = (x.{a, b}, 0)

we

where
=(y,{13}0)0; ={(y,{13} 2} 0, =

Let

A= ‘Let
Yy={123h¥= {‘3” Y, C}’where C=<y{1}{2}>.
Define a

mapping

f:X > Y by fla) = 1,f(b) = 2and f(c) =3
00=T0(0, 0,0 Where 0= 8000, = e o) 0= e )

SOY =¥ U{D,GLI} o

. (v, {L210,1= {1300 ] = {3, (1.3} {2}}and D= {5, {L}, @)We

can see that:( a) f is semi-homeomorphism(C.H ), But f
is not gsc-homeomorphism and not gsg-
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homeomorphism. (b) f is sgs-homeomorphism, but not
gsc-homeomorphism.

The following result gives the relation among different
type of homeomorphism defined above.

Proposition 3.5
The following implications are valid while the reverse
implications are not.

» Homeomorphism
GQ “— p \‘&
s @/
éc 1 %,
& K
() N 0’0
& gsc_homeomorphism %,
N & "%
!;,e %
/ gs_homeomorphism l
g — o
] \ s
g %, A
g ~Yop, oﬂ’“ 3
o M, oo™ 3
0, oo o
g hig, o 3
5 M Q- S
5 S
8 g

In the following example we show:
There is f which is g-homeomorphism, but not gc-
homeomaorphism.

There is f which is gs-homeomorphism, but not gsc-
homeomaorphism.

There is f which is sg-homeomorphism, but not sgc-
homeomorphism.

Example 3.6
X={abchT={dXAB.C}

Let where
AT (x,{c},{a,b})and B ={x{a},{b,c}) and C = (x,{a,c},{b}} Let
¥ ={123:¥={¢V.D, }Where

D= (v, {2}, 03V and E = (v, @, {2,3}).

mapping
f:X—=Y¥Ybyfla)=1f(b)=3and f(c) =2
SOV = U (P pere
P, ={y, {2} 0), P, =(v,{2,3}.0) and P; = P,
SOX=TU{G K LN W)
G

={x,{c}{a}} ,K=G, L

Define a

, Where

={x{a,c}, @} N=

, and a (e, {b, e}, {a}) .We can see that:
f is g-homeomorphism, but not gc-homeomorphism.
f is gs-homeomorphism, but not gsc-homeomorphism,

{x,{a, b}, {c})
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f is sg-homeomorphism, but not sgc-homeomorphism.
f is gs-homeomorphism, but not sgs-homeomorphism.
f is sg-homeomorphism, but not sgs-homeomorphism.
Example 3.7

a. Recall Example 3.2 we can get the following:
f is gs-hom, but not g-hom;
f is gsc-hom, but not gc-hom and not hom.
f is sg-hom, but not s.h.(B);
f is sgc-hom, but not s.h.(C.H);

f. fissgc-hom., but not s.h.(B).
Example 3.8

LetX = {a,b,chT={g.X 4 5},Where
a= (xdch{bhand B =(x.{a,c0) | 4
Y ={123}%¥ = {¢.¥,.C, D}

® 00T

‘where C=<y,{1,2}, E'>

and D=<y, {1},{3}>. Define a
mapping f:X =Y b_vf(ﬂ:l = l,f(b) = 3and f[cj = 2.

SOP=TU{EH, 1 Where E= s {c] 00 8= (xfac) o)1= (s (bl 0

can see :f is gs-hom., but not sg-hom.
Example 3.9
Recall Example 3.3. It is clear that f is s.h.(B), but not
homeomorphism.
Recall Example 3.4 .we see that f is s.h.(C.H), but f is
not homeomorphism.
Remark 3.10
a. gsc-homeomorphism and gc-homeomorphism
are independent.
b. sgc-homeomorphism and s.h.(B) are
independent.
Note that Example 3.2 show the case : fis gsc-
homeomorphism, but f is not semi-
homeomorphism(B)and not semi-
homeomorphism(C.H).
Example 3.7 (b) show that f is gsc-hom, but not gc-hom
and not hom.

we

Example 3.11

Lotk = {a,bhT=1{¢ X 4}
A= (e dal 6)) 4

Y ={123:¥={¢.V.CD}

‘where

‘where C=<y,{2},{3}>
D=<y, o {2,3}>. Define a
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mapping F:X =Y by fla) =2andf(b) = 3
SOX=TVU{E } Where E = (x,{a}, 0).

SoY =¥ U {HG]J} where

c= {2} 0)H = (y,{2,3},0),and ] = {y,0,{2})

we can see that: 1) f is semi-homeomorphism(B), But f
is not sgc-homeomorphism and not gsg-
homeomorphism. 2) f is homeomorphism, but not gsg-
homeomorphism. 3)f is g-homeomorphism and gc-
homeomaorphism, but not gsg-homeomorphism.
Remark 3.12

The concepts of s.h.(B) and s.h.(CH) are independent.
The following examples show the cases.

Example 3.13

We show in this example that f is s.h.(C.H), but not
s.h.(B).

Lot X = lab,ckT= {¢.%.4 5},Where

AT (x, b} {a,chand B = {x, {b}, @)
v={1235%={gV.DE}
D=<y,{2}{1,3}> and E=<y,{1,2},{3}>. Define a
mapping

f:X=Y¥Ybyfla)=1f(b)=2and f(c) =3
S0X=T0{0,,0,,05,0,0:,0;  Where 0, = (5, {8}, @).0, = (b} ()b Qs =

(XJ [HJb]J [O)J QL_ = ('\:J [HJ b]J [C})JQE = ('\:J [b.l C]J [O)dnd Qs = (XJ [bJ C]J [ﬂ])
S0Y=wuU{a,a,, a0, d., o),
0= {0 = e =50 Ehe =000 =
Wl [QIE]JO)I %:{y‘ [213]1[1]) we can see

that f is semi-homeomorphism(C.H ). But f is not semi-
homeomorphism (B).
Example3.14

Lt X ={labchT= {$.%.4.B, C}’Where
A= {ch{a, b)) B=(x {b{c}) and C=(x,{b,c},0)
¥ ={123L¥={¢ VY D}

‘Let

where

Let

‘where D=<y,{2},{3}>.
Define a

mapping f:X = ¥byfla)=1,f(b) =2and f(c) = 3
SOR=TU (g, 0y Where G, = 6 . 0y = e e} )

SOY =W U {By, Bz Bas Budi yere

Bi=<y, 21,2 p2=<y,12.31.%>, p 3 =<y{1,2,%> and
B4 =<y, {1,2},{3}> we can see that f is semi-
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homeomorphism(B ). But f is not semi-homeomorphism
(C.H).

Next we are going to define the gsg-irresolute and gsg-
homeomorphism.

Definition3.15

A mapping f:(X.T) = (V. ) , where

(X.T) and(Y,¥) are ITS is called gsg-irresolute map

if the inverse image of every gs-closed set in Y is sg-
closed set in X.

Definition3.16

A bijective mapping f(XT) = (V.9)

(X, T) and(¥Y,¥)

, Where

are ITS is called gsg-
homeomaorphism, if both f and its inverse are gsg-
irresolute. If there exists a gsg-homeomorphism

between[X’ T) and(Y, "P:', then (, Tjand (Y.¥) e

said to be gsg-homeomorphicm. The family of all gsg-

homeomorphicm ITS to ITS (x.T) is denoted by
gsgh(X).

Note : Example 3.11, 3.4 and 3.2 shows that gsg-
homeomorphism and homeomorphism (sh(C.H),sh(B),g-
hom. and gc-hom. ) are independent.

Remark 3.17
Every gsg-homeomorphism implies both gsc-
homeomorphism and sgc-homeomorphism.

Proof: Since f is gsg-homeomorphicm.So f is gsg-

-1 E
irresolute. Let V be any gs-closed in Y, then ) is

: L : F,
sg-closed in X. Since f is gsg-irresolute then is
sg-closed for every sg-closed in Y. Also since f is gsg-

-1
homeomorphism,then f is gsg-irresolute (by
definition). Let V be gs-closed set in X,

FH7H) = fv) is sg-closed in X. So f(V) is sg-

closed for every sg-closed in Y.Thus f, f 1is Sg-
irresolute. Therefore f is sgc-homeomorphism. It is clear
that f is gsg-homeomorphism, then f is gsc-
homeomorphism.

However the converse is not true as shown by the
following example.

Example 3.18
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Lot = {a,b,chT={4.% AB, C}’where

AT {x,{a,b},{c}), B ={x{a,c} Oland
€= (efah (e oy

v ={1235%={4VDE F}’where

D=<y.{12}{3}>, E=<y.{1.3}.%> and F=<y {1}.{3}>.
Define a
mapping
f:X =Y byfla)=2Ff(b)

=1la
300=T0{0, 0, WhereQ, = s {1} Dend, = 58},
50Y =¥ u {B. B} where

By = (y.{1,2},0),andB; = (v {1} D) \\c can see

that f is both gsc-homeomorphism and sgs-
homeomorphism . Since

gsc= B % @i} s9c(x) = {6, %)

nd f(c) =3

and sgc of

(Y)={¢1‘ Y, B4] and sgc(Y)={¢" Y}so fis not gsg-
homeomaorphism.

The following proposition is a direct consequence of
definitions.

Proposition 3.19

Every gsg-homeomorphism implies both gs-
homeomaorphism and sg-homeomorphism. Example 3.3
shows that the converse of (Prop.3.19) is not true in
general.

Next we are going to generalize the definition of
cardinal number for IS

Definition 3.20

Let X be any set and A= (x4, 4,) be IS in X. then

the cardinal number of A is denoted by #A defined as
follows’ 74 = (@ F) yypere & = #Av B = #4z.
Remark

From definition 3.20 we can get the following properties
of cardinal number of IS.

a 174 = (@F) gqg?B = (v 0)

then.#'q =gBifandonlyvifa=yand f=§ .
b. #(HUS:I=(H—}',,8—5)'

whenever N5 =10,
. 2(0) = (0, #X)and #X = (#X,0);
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d.

Definition 3.21

Let (X,T) and(Y,¥) be ITS. If the following
properties are satisfied;
a sgc(X) = gsc(X) and sgc(Y) = gsc(¥).

There exists a bijective map U: gsc(X) = gsc(Y) such
that for each A € gsc(X), #9(4) = #(4) .then the

space (x.T) and (¥, %) are called S-related.

The following theorem follows from definition of gsg-
homeomorpsm and (Def.3.21).

Theorem 3.22

The space (x.T) and (¥, %) are gsg-homeomorphic if
and only if these spaces are S-related.
Theorem 3.23

a. Every gsc(sgc) homeomorphism from T ,,

space onto itself is a gsg-homeomorphism.
b. Every gs(sg) homeomorphism from T, space

onto itself is gsg-homeomorphism.
Proof:

c. Since for any Ty (X.T) the family of sg-

closed set is equal to the family of gs-closed
sets. Any gsc (sgc)-homeomorphism from X

onto X is gsg-homemorphism. In any T, (X.T)

every gs-closed subset is a closed subset so (b)
is obvious.
d. Asdirect consequences of theorem 3.23, we
have the following corollary.
Corollary 3.24

Let (X.T) and (¥,'¥) be any ITS’s. if there exist any
gsg-homeomorphism from X to Y, then every gsc(sgc)-
homeomorphism from X to Y is sgc(gsc)-
homeomorphism.

The following theorem gives relations among gsg, gsc,
gs, sgc and sg-homeomorphism
Theorem 3.25

Let (x.7) be ITS ,then the following inclusions holds.
3 gsgh(X) € gsch(X) € gsh(X)and

b. gsgh(X) S sgch(X) S sgh(X).

#A+#B = (a+y,f+ 0 )and#A - #B = (ay,f0)
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c. Ifgsgh(X)+# @,then gsgh(X) is agruop and
sgch(X) =gsch(X)=gsgh(X).

Proof:

It follows from Remark 3.17 and Cor.3.24.

Theorem 3.26

If £: (X, T) = (¥,¥)is gsg —homeomorphism, then
it induces an isomorphism from the group gsgh(X)
onto the group g=gh(Y).

Proof: The homomorphism f.: gsgh(X) — gsgh(Y)
is induced from f by
f.(h)=foho f 1 vhe gsgh(X). Then it easily
follows that £, is an isomorphism.

SGS-HOMEOMRPHISM

In this section we introduce a new kind of
homeomorphism namely sgs-homeomorphism and
related to other kind of homeomorphism which are
defined in this work

Definition 4.1

A map fr(XT) = (¥, ¥) is called a sgs-irresolute
map if the inverse image of each sg-closed set in Y is gs-
closed in X.

Definition 4.2

A bijective map f:(X.T) = is called a sgs-
homeomaorphism if f and its inverse are both sgs-
irresolute maps.

If there exists a sgs-homeomorphism from X to Y, then
the spaces (x.T) and (¥, %)
homeomaorphic spaces.
Remark 4.3

Every sgc-homeomorphism andgsc-homeomorphism
implises a sgs-homeomorphism. But the converse is not
true in general see (Example 3.4), which is shows that
sgs- homeomorphism is not gsc-homeomorphism.

The following example shows that sgs-homeomorphism
is not sgc-homeomorphism and not sg-homeomorphism.
Example 4.4
X = {a,b,chT={g.X 4}

(¥, ¥)

are said to be sgs-

L
a= ek (b)) o
¥ ={123:¥={¢7 B C]

‘where

‘Where
B=<y,{1}.{2,3}>, C=<y,{2,3},{1}>. Define a
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mapping

fiX=Ybyfla)=2F(b) =1and f(c) =3
S0E=TU e,y 0 | Wherea, = (s {c} Oenda, = e} {2y =

(i {c} (olland o, = {a.¢, O o = (s (2.}, foland o, = o, ], D) and e
(i (o], o)l S0V =V,
where . We can see that f is sgs-homeomorphism but not
sgc-homeomorphis , sg-homeomorphism and f is not
homeomaorphism. Also f sgs-homeomorphism, but f is
not gsg-homeomorphism.

Remark 4.5

Every homeomorphism is a sgs-homeomorphism.
Proof: : Since f is homeomorphicm.So f is continuous.

—1 r
Let V be any closed set in Y, then =) is gs-closed
set in X. Since f is continuous. So by every closed set is

—1 r
gs-closed set and sg-closed set) ,then =) is gs-
closed for every sg-closed in Y. Thus f is sgs-irresolute.

-1
Also f is continuous. Let V be a closed set, then
—1y—-1 —_
GV =F) is gs-closed in X for every sg-

closed in Y.Thus f, f 1is sgs-irresolute. Therefore f is
sgs-homeomorphism. But the converse is not true. See
example 4.4.

Remark 4.6

Every sgs-homeomorphism is a gs-homeomorphism.
Proof: : Since f is sgs- homeomorphicm.So f is sgs-

—1 i
irresolute. Let V be any sg-closed set in Y, then )
is gs-closed set in X. Since f is sgs-irresolute. So by

. .
every closed set is sg-closed set ,then is gs-
closed in X for every closed in Y. Thus f is gs-

. f‘l
continuous and also
—-1y—-1 —
closed set, then FH7W =71 is gs-closed in X

for every closed in Y.Thus f 1is. gs-closed. Therefore f
is gs-homeomorphism. But the converse is not true. See
example 3.6.
Example 4.7

The mapping f:(X,7) = in example 3.6 is gs-

homeomorphism, but note sgs-homeomorphism.

Result 4.8

a. From example 4.7 we see that any sg-
homeomorphism is not a sgs-homeomorphism.

is sgs-irresolute. Let V be a sg-

(¥, ¥)
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b. Every gsg-homeomorphism is sgs-homeomorphism,
but the converse is not true. Example 4.4 shows the
case.

Theorem 4.9

a. Every sgs-homeomorphism from al1/2 TS onto
itself is gsg-homemorphism. This implies that sgs-
homeomorphism is both gsc-homeomorphism and
sgc-homeomorphism.

b. Every sgs-homeomorphism from Ty ITS onto itself is
a homeomorphism. This implies that sgs-
homeomorphism is  gs-homeomorphism,  sg-
homeomorphism, sgc-homeomorphism, gsc-
homeomorphism, and gsg-homeomorphism.

c. Every sgc-homeomorphism from T1rz ITS space
onto itself is a s.h.(C.H).

Proof: Ina T1/2 ITS; every gs-closed set is a semi-
closed set.

d. Ina Ty ITS; every gs-closed set is closed set.

e. Follows from definition of iz space.
CONCLUSION
In this paper, we introduce two classes of maps called
sgs-homeomorphisms and gsg-homeomorphisms and
study their properties. From all of the above statements,
we have the following diagram, but the implication
appear in the diagram is not severable.

g.sg—homéom

o

sge-homemo
sgs-homeomo

sg-homeomor » Z5-homeomorphism

/g.sc-h meamaor

Summary:
Example 3.6 shows that ;
1. fissg-homeomorphism ,but not sgc-
homeomorphism and not sgs-homeomorphism;
2. fis gs-homeomorphism, but not gsc-
homeomorphism and not sgs-homeomorphism;
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Example 3.4 shows that; f is sgs-homeomorphism, but
not gsc-homeomorphism.

Example 3.8 show that; f is gs-homeomorphism, but not
sg-homeomorphism

Example 3.18 shows that;

1. fis sgs-homeomorphism, but not gsg-
homeomorphism;

2. fis gsc-homeomorphism, but not gsg-
homeomorphism.

Example 4.4 shows that f is sgs-homeomorphism, but not
sgc-homeomorphism, sg-homeomorphism and not gsg-
homeomorphism.
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