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Preliminaries Definition 1.3 [5] Let X, Y are non-empty
Since we shall use the following definitions f X =Y .
and some properties, we recall them in this setsand let beafunction.
section. 1. If B = {-“‘:; Bj_; Bj} islS
Definition 1.1 [5] Let X be anon-empty inY, then the preimage of B
set, an intuitionistic set (1S, for short) A isan under f is denoted by
= (x, -1
object having theform‘Ei {_1,;41,;43} f—(B) is1Sin X defined
Ay and A, . by
where “*1 2 are disjoint sub set of X. -1, el —1,
N f7AB) = (x f (8. f(By)

the set “*1is called the set of membersof A, _
Whil_e"_”l’—_’ is called the set of non member of A. s A= (x,A44,4,) isan1Sin X,
Definition 1.2 [5] Let X be anon-empty set, the image of A under f is defined
and let A and B are IS, having the fQA) = (y, f(41). f(4)), wheref (4;) = (f (4))".
formA = {x,4;,4;) B =(x, B, B;) Definition 1.4 [14] An

{A = I} intuitionistic topology (I T, for short),
respectively. Furthermore, let ~* "1 be on anon-empty set X, isafamily T of
an arbitrary family of 1Sin X, where 0%
A = {x A'i.l.' Af-f-.'} anlSin X containing =’ ** and

i = LA LA then, closed under arbitrary unions and

finitely intersections. The pair (X,T)
is called an Intuitionistic topological
space (ITS, for short). Any ISin T is
known as an intuitionistic open set

1— 0={(x,0,X%); X =(x, X, 0)

2_AC B,iff A, C B and A, 2 B, (I0S, for short) in X, the complement
of IOSiscaled intuitionistic closed
3 _ set (ICS, for short).
the complement of A is denoted Definition 1.5 [5] Let (X,T) bean
by 4 and defined by msandle A = (AL AL o o
A= {_1-r,-,11r,-,11} ISin X, then the interior and closure
- : of A are defined by;

4-U 4 = (xuAnAP) N4, = (0N it @S 0NG,: G, € T, G, € A}
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cl(A) =n {K.:K.is ICS in X and A Definition 1.8[14] Let

Definition 1.6 [1] ,[11]AnIS Ain X inan
ITS(X,T) iscaled:

An intuitionistic semi-open set (1SOS, for
g,]ort) if AC ,_"-f{'}:-f:_t (A}}

An intuitionistic pre-open set (IPOS, for short)
it A S J'HI(EI(A}]_

An intuitionistic semipre-open set (ISPOS, for

short) if AC d(":f“(ff-(.A.)))_

An intuitionistic presemi-open set (IPSOS, for
short) if 4 © mr[c:{’mr{_A)})_

An IS A is called intuitionistic semi-closed
(resp. intuitionistic pre-closed, intuitionistic
semipre-closed and intuitionistic presemi-
closed ISCS, IPCS, ISPCS and IPSCS, for
short) if its complement is an ISOS (resp.
IPOS, ISPOS, and IPSOS).

The semi-closure (resp. pre-closure, semipre-
closure and presemi-closure) of A isthe
smallest ISCS (resp. IPCS, ISPCS and IPSCS)
that containing A, [1, 11].

The semi — interior (resp. pre-interior, semipre-
interior and presemi-interior) of an ISA isthe
largest ISOS (resp. IPOS, ISPOS, and IPSOS)
that contained in A.

Definition 1.7 [3] ,[11] Let
f:(X.T) = (¥.%) peamapping from ITS

K1) 161152 ¥). then tis callect
1. Anintuitionistic open (S
open, PS-open, P-open, and

Sp-open) mapping if f (4)
isan 10S (1SOS, IPSOS,
IPOS, and ISPOS) in Y for
every IOSA in X.

2. Anintuitionistic closed(S-
closed, P-closed, semipre-
closed, and PS-closed)

mappingif / (4)isanics
(ISCS, IPCS,ISPCS, and
IPSCS)inY for every ICSA
in X, [3],[11].

3. Continuous ( S-continuous,
P-continuous, SP-
continuous, and PS-
continuous) if the inverse
image of every intuitionistic
closed inY isclosed (SCS,
PCS, SPCS and PSCS) in X
[13],[16],[12]

4. Homomorphism, if f is
bijective and continuous and

-1
f IS continuous.

(X,T)and (¥,¥) betwo ITS and let

f:(X,T) > (v, ¥) be amapping, then
the following statement are equivalent.
1. f iscontinuous
2. Theinverseimageof f is
closed in X, for every closed
setiny.

5 cl(f7*(B) € f7(cl(B))
for every subsetBinY.
Definition 1.9 [14] Let

(X,T)and (¥,¥) betwo ITS and let

[:(X,T) > (¥, ¥) be amapping, then
the following statement are equivalent.
1. f ishomeomorphism
2. fishijective, continuousand
open.
3. fishijective, continuousand
closed.

4. f(cl(A)) = cl(f(A))
for every subset A of X.

Generalized closed setsin ITS’s

We define in this section generaized-

closed (g-closed for short), semi generaized-
closed, pre generdized-closed, generaized
semi-closed, generdized pre-closed,
generalized  semipre-closed,  generaized
presemi-closed and presemi generalized-closed
sets
(resp.sg — classd, pg — clased, gs — closed, gp — closed, gsp —
clased, gps — chessd, and psg — clesad for short)
.and illustrate the relation among other kinds of
closed sets, some of its properties are given. As
well as we give counter example for not true
implications.

In [2, 4, 10, and 14] the notion
submaximality, Extreme disconnectedness and
g-closed set in genera topological spaces are
studied. Also the notion semi-precontinuous
functions and its properties are studied in
general topology. Weak and strong form

B “irresoluteness are defined and studied in
general topology. Our god in this sectionisto
generalized and study these notion into ITS.
We sart this section by the following
definitions.

Definition 2.1
e XT) pe s ad 1
A= (0,A142) peis Aissid tobe
1- A g-closed
resp. gs — clazed, psg — clased, gp — clased, gsp — clased,
if
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cl(A) € U(resp.scl(A) € U, pscl(A) einesetiignotal g-closed

r€sp. gs — closed, psy — closed, gp — clazsd, gsp — closed,sg — clased,

U and SPCI [:"—i:j c UJ gps — clased ond pg — clased)
containing aset A iscalled g-closure
ACU -
whenever and U is open set resp. s — clasure, psg — clasure, gp — clasure, gsp — closure,sg —
inX. clasure, gps — clasure and pg — closure)
2- A of A an_d denoted by _ _ _
sg — closed(resp. gps — closed and Pﬁ'gcr’fﬂﬂﬂf{;’f'.‘ﬁp. gsci[_x—l),psgci[ﬁ),gpd[ﬂ},
if . . _
scl(A) C U (resp. pscl(A) € U and pr!‘?;%f&“g!ﬁ}’?‘gf“ﬂ)f '_gps_C“'A‘}ﬂTld pgel(4)
Lo - * The following proposition give arelations
whenever U is semi-open(resp. > . L
. - among those notions appearsin Definitions2.1
presemi-open, pre-open ) set in X.

3- The complement g-closed and;r.Z. Siti o
resp.gs — closed, psg — closed, gp — dﬂ‘f‘ﬁe‘fo%%g/iﬁg implicAions are true and not
closed, gps — closed and pg — closed) (o ergple.
is called g-open

FEP. G — BPEN, 1S — Open, gy - GpEn, §SP - Dpen, 1 — apen,
05 = open and pg - £pen)

set
Definition 2.2

\

sg -closed set

3
)
=
S
@
2
]

1
€
S
@

We start with example shows g-closed is not imply closed set.

Example 2.4 Example 2.5

T ={0,%,A4,B,C} e T ={0,X,A,B)

A= (x,{b}, {a,c}), B = (x,{a},{b}),C = (W& b}, 0) -
e G = (x,{a,c},0) A=x,1ak{c}), B =(x1a,b},0)

, G is g-closed set —
in X, since the only open set containing G is X _ PSOX {G’ X, A,B,CF, H}Where
and clG < X. But it is clear that G is not ,C = {x,{a},0).F =(I’{a‘b]*[‘:]) and /= (x,{a,c},0)
closedin X. H=(x,0/{ac)). .
The next example shows that the class of S - { _ } is PS-closed st in
closed set is contained in class of presemi- X, butit'snot closed in X.

closed sets. The following example shows that;
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1— 5 — closed - ps — closed s Lol =x{b,c},0) witvery
2 — gs — closed + gps — closed easy to verify gps-closed set in X.
3 — gs — closed + sg — closed ButH isnot PS — closed

4 — psg — closed = gps — closed 5- SinceAislOSthenitiseasy to see

5 — gps — closed - ps — closed that A is ISP~ C10SE iy g

6 — g — closed - gps — closed Aisnot 9P — closed iy

_ _ _ _ The following example shows that:
7~ gsp —closed = gp — closed —sp — closed - s — closed

Example 2.6 1
Let = {a,b,c) and 2 — sp — closed +» sg — closed
={8,%,4,B,C) 3 — g — closed - sg — closed
_ _’{ ;} ' ’b ) B = (x.{ }er’e —}cioljed - psg — closed
A={xtc{ab})B a3 { C}”_{xg:;‘ c[l’%r ed - pg — closed
{@,X,A, B,C,E,G, !,L,N} 6 — gsp — closed - pg — closed
SOX= _ _ _

E = (x.{c).{a}) 7 — gsp —closed - p — closed
where = W teia}), — gsp — closed = sp — closed
G = lacho)={x1bchia}) 9 — gsp — closed - sg — closed
L = (x,{a},{c}) and 10 — gsp — closed - gs — closed
N = (x,{a,b},{c}) 11 — gsp — closed + psg — closed
PSOX- {8,%2,A.B,C, G} 12 — p —closed » gps — closed

1- |ss-closedset|nx.since Example 2.7
intclE = intB=ACE. Let X={ab,c] and
E isnot psa-closed set in X, since T = {@,X,A,B} where
clintclE =clintB =clA=B CE A= {I,{ﬂ},{b}}
2. SinceEisgs-closed (resp, and B = (x, {a, b},ﬂ)_
psg — closed, g — clesed) SPox = {0,% A B,C,E,F,G,H,1,],K,L,M,0,S,
setin X. so the only open set ) Where
containing E is X &)SCIE X ¢ ={x,{a},0),D = (x, {ﬂ},{C}}',
But Eisnot IPS — closed o E = (x,{a,b},{c})
X, since theonly PSOSin X F = {x.{a,c}, B}G (x,{a,c}.{b})

containing E is G, but

ClE=XZG pryitiseyto = (x,{a},{b, c}JI = (x,{b,c},0)
verify that E ,-’- (x,{b,c},{a}) K =(x,{c}0)
g — closed but not gps — c!osed L= (x(c}, la))  s=(x01{b})
andEisPSg — closed |, = (x,0, {C}}N = (x,{c},{a,b})
not 95 — closed = (x,{b}, E')an v = (x, (b}, {c})

3 LaD =& {ch0) pige M= (x,{c},{b})
closed in X, since for all open set 0 = {x,0,{c, b}}SOX —PSOX=

DCU, sclD S X pupisnot (0,%,4,B,C,F,G)

sg-closed, sincetheonly I0OSin X is o
sclD=XCG 1- SlnceDlsp-closedsetsonlsSP-

G, but closed setin X,
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. i — C .
since clintD 0c D. ButD is

not S-closed and not sg-closed set in
X, sincetheonly ISOSin X that

contained D isB and gintclD = X
isnot subset of B or F. To seethat D
is

Example 2.9
X={abc) T={0.% A48

where

A= (x,{c},{a,b}), B = (x,{b,c}.{a}),

{ﬁi’ABcDEFGH}

gp — closed (resp.gsp — closed arsdy=—"cio

). We have B theonly IOSin X that
contain D,

q inclintD=DCB

is not

.ButD

where { {c} {a}}
G = (x, {a,c},{b}}, = (x,{c}, Eﬁ};
E = (x,{c}{b})

and

psg — closed (resp.gs — closed aFd=gfx, {-af%‘}?ﬂ‘f}q = (x,{b,c},0)

set in X, since the only open set and

PS = OPEM ot in X that contain D

areB and F, but clD =X, isnot

contained in B or F.
2-  Sincetheonly open set in X that
containFisX, soF

e M= bllach y

gps — closed and psg — cinseﬂ
set in X, since the only 10S and IPSOS in X
that contain M ae H and B, and

clintclM = M which is sub set of B only.

is g — closed (resp.gp — closed ﬂ%&%-&%nm cgockoggi’ since the only IOS in

. But Fisnot

X that contain M is B only, but ciM = |s

sg — closed(resp.pg — closed an@ysubseieisdhqd

, because the only 1ISOsIPOS in X
that contain FisX , but

clF =xandintF=X

3- We are going to show in the
following example that,

1—5g — closed - g — closed

2 — gs — closed - g — closed

3 — gs — closed + psg — closed
Example 2.8

L = @,y
={0,%,A,B, r:}w

A= (x{c},{a,b}),B =

sox. \O.%,A,B,C.F,M}
= (x,{c}, {b}).

M= {"‘" {a’b}’{f};‘. We have B is
5g — colsed and gs — closed _ .
X, since the only 10S and 1SOS in X that
contain B are B , C and M, but clg =4 is
not subset of B or C.

The following example shows that

1—gps — closed » g — closed

where

2 —psg —closed - g — closed

(x,{b}.{c}).C = {sgh*f'dosed

In the | example we show
that

sg — closed set - s — closed set

Example 2.10
Let X = {ﬂ; b, C} and
T ={0,%,A4,B,C} e

A= {x{c},{a,b}), B = (x,{a},{c}).C = (x,{a,c

{0,%,4,B,C,E,M}

SOX= where
E = (x,{c}{a}),M = {x,{a,b},{c})
= (x, {b ':} @) It is clear that H

butnot — closed

We end thls chapter by the followmg
remarks
Remark 2.11
The notion g-closed and sg-closed sets are
independent notions.
Example 2.7 (3) and Example 2.8(1) show the
case.

Remark 2.12
The notion g-closed and gps-closed sets are
independent notions.
Example2.6 (6) and Example 2.9(1) show the
case.
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Generalized continuous function LaX = {a,b,c} q

onliITSs - o

This section is devoted to introduce the r= {G’X’A‘B}
definiti f = (v

initions 0 a where‘q (x,{b}, {c}),

— continuous, sg — continuous, gs — cCoOnLimucus, .

gps — continuous,psg — cnntmuous,g;y-::{r;lr}g_igr}{gniéﬂj ﬁ}{@,?, E‘.D}

continuous and gsp — continuous. where
And investigate the relations among them by Cc =(x,{1},{2}), D = (x,{1,3}, 0)
giving a diagram illustrate these relations. As . Definea function
well as we gives some counter example to . Cefoy A WTIAT
show that the converse of true implications are f'X =Y, b-‘ flﬂ} o 1‘f[-(:} =2 and f[b) =3
not true in general. 6 f is g-continuous but f is not sg-continuous.
In [10, 9] preregular- closed and - Example 3.3
generalized closed are introduced and a g- X ={a,b,c)
continuous function in genera topological Let ) and
space are given in this section we generaized T = {0,}?,}1,3, C}
these notionson ITS.
Definition 3.1 where = (. {c} {a, B}),
Y1) B = (x,{b},{c}) and C = (x, {b,c},0)
(X,7), (Y, ¥ .
f:X =Y beafunction. Then f issaid to T = {1’3, V,E, D}
be where

g — continuous (resp. gs — continuous, sg = E{?T{fé%ﬁ}ﬂ@ff,@pg W, {2}, (3))
continuous,psg — continuous, gsp — CONDERNSAFEnEeN— '
continuous and gp — continuous) f:Xx =V, byf(a)=1f(b) =3andf(c) =2

7w o sroont - -
function if ( is . is4 sg-continuous, but f is not g-continuous.

—rl d (r ) — closed, —rclo d'!'gﬁ; [lowj RO ifion gives arelations
g-c ?SE (resp. gs — closed,sg — ¢ . ngo ttge&cg}r?égp'?g pe%gsin above
closed, gsp — closed, pg — closed and ggesnigdased )
setin X for every closed set V in'Y. Proposition 3.4

The notions g-continuity and sg-continuity Thefollowing implications arevalid and
are independent. not reversed

Example 3.2

«———continuous
\)0\)9 \ P
o ~°°’l[
GO n, "O

Proof: is direct consequences by using Prop. 2.3 and corresponding definition of continuity.
We start with example showing f is g-continuous, but f is not continuous.
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Example.3.5 _ _
L X = {a,b,c) and . Alsof isnot sg-cont, srlcleéigjtheonly
T = {@’X’A‘B} ISOSin X that contajnsf isGandF,
but
whered = (x.{a},{b,c}), intcl(f ~*(B)) = intcl0 = int X=X € Gor F.
5= b cha)) Andle Example 3.7
v ={1,23}_,T=1{6,7,¢,D) _'
e and LaX =1{a,b,cl 4
¢ =(x(1},{23), D= (x,{13}(2)) T=0%A4B
. Defineafunction where

f:X =Y, by f(a) = f(c) = 1 and f(b) =Az= (x.{a}.{b}), B = {x,{a,c},0)
. fis g-continuous since N Y =1{1,2,3} an
F=fO=f"0®) =t Bhiac) ¢ lpcp)

isg-closed in X, sincetheonly I0Sin X
clF=ACB where

contain Fis B, and .Butitis
clear that Fisnot closed set in X.
The following example shows that:

1-
Example 3.6

L X="{abc) T= {0,%,4]}
whered = (. ab b, cd) pg o
v={1,23),,7T={0.7.8)

where B = {A’,{E}. {1}>’ . Definea
function

f:X =Y,by f(a) =3,f(b) =1and f(c

spox = {0,%,A,C,D,E,F,G,H,I,],LM,

where € = {.1',{&},@),

D = (x,{a},{b}) E = (x,{a}.{c})

F = (x,{a, b}, 0),

G = {x,{a,b}, {c}),H = (x,{a,c},0)
1= (x,{a,c}, {b}),f = (x,{b}, 0},
L=(x,0,{bc}) M= (x,0,{b})

0 = (x,{b}, {c})

¢ =y {2}.{3}).0 = (x,{23},0)
Define a function

sp — cont.- s — cont.2 — sp — caﬁt.ﬂ_ﬁga-bﬁﬁﬁﬁ;' = f(b) =3and f(c) =2

Psox ={0,%,4,B,E,H,J}
E = (x,{a},0)
] = (x.{a,c},{b}) H = (x,{a, b}, 0)

, fisgs-cont., since

FHO=1= (o fabh{c)) oo
closed in X, since the only open set V in X
I € V,suchthat scll € X

where

such that

=2 D) =(x,0,X) = 0.5 s

isonly
not gp, gpsalso f is not sg-cont. s-cont., since
the BhiQ|HBAS pnd 1SOS in X that contain | is

H, but cll = Xisnotsubsetof H.

In the next example we show that:
Qps — caut.» ps — cank. 2-sg —cant.» § - cant.
Example 3.8

x={abc) T = {6,%,4,B}

Vb'?te'e
A= (x,{a},{b,c}),B =(x,{bc}{a)})
Andra ¥ = (123}

P={(x0{})Q = {x,{c},0),R = (x, {c}, % {O.7.C.D,E}

N = {x: {b* c}a EI}
sox = {0,%,A,C,D,E,F,G,H,1I} f

is sp-cont., since
f~*(B) = 0 € SPCSX

cont., since

.But fisnots

where £ = (L2800 = (1, (231 (0 = .02} (13)

Definea
function

fiXx =V,by fla) = f(b) =3 and f(c) =1
PSOX = (0,8, ABl=5S0x=T

int-::’l[f'i(g)} —intcl0 =int X =X ¢ DS(;l}fja?[ﬁj:ontinuous But its clear that f is
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not ps-continuous,2-f is sg-continuous and f is

not semi-continuous .
In the next example we show that:
1-

gs — cont.+ g — cont.,
—gs — cont.# psg — cont.g
—gsp — cont.- psg — cont.
Example 3.9

L X = {123}

={8,%,4,B,C}
whereA = (6, {2}, {1,3}),
B =(x,{1},{2}),¢ = (x,{1,2},0)
andlet Y =1a b cl g
w = (8,9,D,E,F)

where

I =(x,{b,c},0).
cont. gsp-cont. since

K= (D) = (x, (b}, {a)) g oo,
closed and gsp-closed set in X, because the

. cVv.
only openset V in X suchthat K= VISX,

e PSCl(K) € X, spclK € X

B=f0) =(x,0{a r:}},spsg_

closed and gsp-closed set in X. But f is not
gps-cont. and not sg-cont. since the only PSOS
and SOSin X that contain K is | , but

clKk =XcC I_
Next we show that:
1.95p — cont.+ pg — cont.

We can seethat f is psg-

,—gp — cont.» pg — cont.
5—gsp — cont.+ p — cont

= (y,{a},{c}).E = (x,{c},{a,b}) and }t = (gpfa,cdnp)» psg — cont.

Defl ne afunction

— sp — cont.+ p — cont.

f:X = Y,by f(zj_aflzj—bandftﬂ— = {a,b,c)

Itiseasily to satisfy that f is gs-cont and gsp-
cont. but f is not g-continuous and not psg-
continuous, since theonly 10Sin X, that

contain
isa subset of X only, but cll=A4 is not
contained in B or C.

In The following example we show that; 1-

psg — cont.+ gps — cont. 2
—gsp — cont.~ sg — cont.
Example 3.10

={0,%,4,B}
where

= (x,{c},{b}),B = {-1',{0:'3}:'3}_
AndLet ¥ = {1‘2'3}and
v = {9,7,c,D}

where

¢ =(y,{1,2},0),D = (y,{1},{3}),

. Definea
function

= f~1(E) = (x, {23}, (1)),

Example3 11 LeX
={0,%,4,B,C}

where

A={x{b},{a,c}),B =(x,{a},{b}) and C = (x,{a.},0)

Andre ¥ = {123) 4
v ={®,?,D,E,F}

where

D=y {2} (3).E = (r, (3}, (12)), F = (y,{23},0)
Definea

function

f:X=V,by fla)=1,f(b) =3 and f(c) =2

SPOX = [@,X,A, B, C} Ui:l G; where

Itiseasy to seethat f is gsp-cont. (resp. gp-
cont. and sp-cont.) but f is not pg-cont. and p-
cont. since the only POSin X that contain

I=f"(D)=G;, . Gy,G; and Gs
clint G3 = Gy £ G3 017G, g e

but
clint Gz =clA=B € G3 _ ;i< ot
p-closedin X. also, snceGa'J isgp-closed in

f:X = Y,by f(@) = 1, f(b) =3 and f(c¥ 23" 'St Pgrclosed

PSOX = {0,% A, B,E,H,I} = SOX

,whereE = {x, {C}'G},
H = (x,{a,c},{b})

g5p — cont » gp — cont.
in the following example.
Example 3.12

o X = (1234 o
T ={0,X,A,B,C,D}

is shown
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where

A= ({3}, {248 =(x,(1,2,34),C=(x0{234))D=

(r,{1,23},(4))
Andle Y =labcdl
v ={B,7,E,F,G}

where

Cc={{13L2)D={(y{2L{3)E=(y.0{2
. Definea

function

f:X = Y,b}'f(ﬂ) = 1,f(b) =2 andf(c) =3

. We can show in this example that f psg-

cont.. but f is not g-cont.

E = (,{a},{(b,c)).F = (y,{b,c},{a,d)) quaili ool b oo e 1 ore

Define a function

f:X =Y, byf(1) =f@3) =d,f(4)

. We can seethat f is gsp-cont. But f is not gp-

- £=1(F
cont., since w=f (E) D‘but

clint w = {(x,{2,4},0) € D.

Example 3.13

We show in this example that thereisa
function f such that f is gsp-cont., but not sp-
cont.

LaX =1ab,cl 4
={6,%,4,B)

wheed = (1. {a,¢},0),

B =(x,{c}{b}) pnngLa

v ={1,23},,¥={0,%.C,D]

Example3.15
X= {abc}
= cQFf&O byt
“ ’m%x, A,B,C}

where

A= 0, {b), {o,c1)B = b, {a}, (b)) and € = (x.{a, b}, 0)

AndLet ¥ = 1123} 5
v ={0,7,D,E}
where

D = (y.{1,2},0),E = {y. {2}, {1})
Definea
function

f:X=Ybyfla)=3f(b) =1andflc) =2
It is easy to verify that f is gsp-cont., but f is
not gs-cont.

At last example, we show that thereisa
function f which is p-cont., but not gps-cont.

where
Example 3.16
(: = {_1':{1}: {2}}!D = {J"J {1J3}J D)J X ; — {a b C}
. Definea Let $Tr T and
function = {@,X,A,B}

T
f:X = V,by f(c) = f(b) = 2 and f(a) Frde

. ) .
SPox = {8,%, A B} UL, G, where

A= {x,{b},{a,c}) and B = {x,{a,b}, 0)
1’ = {1, 23}

G; = (x,{c},0),G, = (x,{c},{a}), G, = (x 1{!” fﬁ@‘?‘!}E"F}'

(x,{c}.{a,b}),Gs = (x,{b,c},0),Gs =

(x,{hg} {a}).G; = (x,{a},0),G, =

(x,{a},{b}), G5 = (x,{a},{c}), Gyo = (x,{a)E{5 {}i {1}, RY)sFi= U} (01,8},0)
(x,{a, b}, {c}), Gy3 = (x,{b},0), G,y = (x,b6linda, G,s = (x,0,{a)), Gyx =

(x,0,{b}), G5 = (x,0,{a,b})

It isvery easy to seethat f gsp-cont., but f is
not sp-cont.

Example 3.14
LetX = {ﬂ;b, C}and

= {0,%,A4,B)
where = (2. {c} {a,b}),
and B = (x,{b,c}L.{a}) apgLa
v ={1,23} _,¥=1{0.7.¢.D,E]

where

function
f:X = Y,b}'f(ﬂ) = 1,f(b) =3 andf(c) =2
Psox={62.q B} VS, G, e

al-h{} 0),6, = {x, {8}, {¢]).6 =, b,¢},0) a, (x, {b,c}{a)).G; =
(x, {0}, {a), G5 x, (o, b}, c}), POX = PSOX U (G},
. Where

G = {18, {1} 6, = . () Gt [cu:,, 8,6, =1 fo), @, 6y =

[ chlalh 8 = o B n.clh 6 = o dabiel) ond 6y, = G (c) 8}
. We can verify that f is p-cont. But not gps-
cont.
Next we give the following proposition.

Proposition 3.17
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Lat KT (Yo%) owo ITS and 1t sg - cont., gs = cant., qus = b, psg — cont., Gsp - cent., gp -
" = ot
f:X =Y beatunction, then the following oont. 4 — o
statements are equivalent. ). n
1. f isg-continuous The following propositions was proved in
(resp. [6] in generd topologica space we generdize

s5g — cont., gs — cont., gps — conthepigioti&nt., gsp — cont., gp —
cont.and pg — cont Proposition 3.18

The inverse image of each open setin Let (X' T)' (?' IP) betwo ITSand let
visd — ﬂpen, fiX =Y be afunction. If f is sg-
(resp. continuous, then
sg — open, gs — open, gps — openfisgcl(A)) 1S glbf-CAev Aga X
open and pg — open Proof |
Proof:1 = 2 3 Let A be any subset ofX,so“"I(‘dUI is
LetV beanyopensetin, then I‘J'isa closed set in X.sinceA C cl(A),
closedsetinY.sincefis " f(A) cC C'!Tff(:fl]
— cont b
g (resp. ROES, lfcszw}) we
sg — cont., gs — cont., gps — cont.,psg '~ cont., gsp
cont.and pg — cont hay ‘d' </ (d (f(‘q) ow
=1 77F
.),thenf {:V)isg . dﬂs‘?d, d(-f{’d‘)lsclosedseth
(resp. el (4)))
sg — closed, gs — closed, gps — closed ;%grga](ﬁ Uﬂ&égﬁﬁlﬁfﬁ AIEd, gp —
closed and pg — closed sgel(A) < f- (f!’(f(ﬁi)]) <
o Butsnce 1) =FE0) - (o .
)inX. Butsinoe e f(sg(cl(A)) € F(F () € cl(F(4). m
{ (V)isg — open, Proposition 3.19
resp. (X.T), (Y,¥
5g — open, gs — open, gps — open,psg — }iﬁn ﬂsp) ( ope?qbwowsand'et
open and pg — open be afunction, then the following
X statement are equivalent.
Jsetsin _ 1. For any subset A of X,
2=1 4y be any closed setin Y then f(sgcl(4)) c c!(f(.d))_z_
isanopensetiny, sof (V-]is Foreac_hsubsetBon,
g — open sgel(f~1(B)) c f~*(cl(B))
(resp. Proof 1 = 2
5g — open, gs — open, gps — open,psg — open, gsp — open, gp —
open and pg — open Suppose that A be any sub set of
)inX by hypothesis. But Xand B be any subset of Y, cIB isa
D =F70V) enf T closed setin Y. since B C clB, 0
g — closed f7*(B)) € f~*(cIB), we get from
(resp. hypothesis that
sg — closed, gs — closed, gps — closed , ifi(& gcl(ay@ cl(p(); ten , gp —
closed and pg — closed flsgel(f*®) cel(f(f~(B))) c clB
)inX. Therefore fis & — €OTE [by replacing A by f~*(B)].

resp.
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Hence

sgcl

(f~*(B)) < f~(cl(B)).

2 = 1 Suppose that B any subset of
Y, let B = f(A) where Ais a subset

of X.

Snce from

hypothesis
sgel(f~*(B)) € f*(cl(B)), then

sgel(F X (f(4))) € sgcl(f~1(B)) c f'li.fﬂfifﬁjﬁfpp. 351-360.

. S0
sgcl

(A) € A c fH(cl(f(A))).

Therefore,
f(sgel(4) cel(f(4)).m
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