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Abstract:

In this report we introduced a subclass of semi open sets called Sg -Open Sets in
topological spaces. This class of sets used to defined and study the concept of gsg-

spaces.
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Introduction:

Throughout this paper, a space means a topological space on
which no separation axioms are assumed unless explicitly stated.
In 1963 [1] Levine was initiated semi open sets and their
properties, Mathematicians gives in several papers in- teresting
and different new types of sets. In [2], Abd-El-Moonsef in 1983
defined the class of B-open set. In 2013, Nehmat [3] introduced a
new class of semi-open sets called S; -open sets. We recall the
following definitions and characterizations. The closure (resp.,
interior) of a subset A of X is denoted by clA (resp., intA). A
subset A of X 1s said to be semi-open [1] B-open [3] setif A C
clintclA, In general we applied the following definitions we use
which contains three and four elements.

Definition 1.1: A subset A of a topological space X is said to be semi— open iff
ACclint A.

Definition 1.2: A subset A of a topological space X is said to be f— open iff
ACclintcl A



Definition 1.3:A subset A of semi — open set is said to beSg -Open set of X if for
each x€A there exist a ff-closed set F such that xEFCA.
Definition 1.4: A subset A of X is said to be gsg closed set iff Sgcl A S u,

when ever AC u ,u 1s Sgopen set.



7, ={D, X}

SO(x) = {®,X)

PO(x) = (@, X {a}, {b{chla.b) .l {b.cl]
PC() ={@. X, {b.chla,chla.by el b} {al]
S,0(x) = {®, X}
95 C(X)=P(X)

gsp0(X)=P(X)

7, ={®, X,{al}

SAx) ={®, X {ahla,b},{a,clj
POx) ={®, X, {a}.{a, b}, {a,cl}
AC) =10, X, {b.ch{c), b

S,000) ={®, X}



9spC(X)=P(X)

95p0(X)=P(X)

7, ={®, X, {a,b}}

SAx) ={®, X, {a,bl}

POx) ={®, X, {a}, b}, {a,b}, {a,c}, {b.cff
PC0) =10, X, {b.clla.cl e} (b} {alf
gspC(X)=P(X)

9sp0(X)=P(X)

7, ={@.X, {al, {b.c)

SO) ={®, X, {a}, b.cl}

B O ={®, X, {al bh{c} {a.ch la.b} {b.clf
S,0(x) ={®, X, {a}, {b,c}}
955C(X)=P(X)

9s5p0(X)=P(X)

7, ={®, X, {a},{a,b}}

SO ={®,X,{a}, {a, b}
A0 ={D X, {d. {a. b, lac]
PO =X, D {b.d {c) 1)



S,0() =@, X}
gsgC(X)=P(X)

95p0(X)=P(X)

= (@ {a}, b} {a.b}
SA) =\, X, {a}, b}, {a. b el b )
P00 ={®, X}, bl el e bl
A0 ={X, D, {b,c lachic, b} o}
8,00 =@, X {ac}, b}, {ah 16} {a. bl

gspC(X)=P(X)\{{a,b}}

gsp0(X)=P(X)\{c}

gspC(X)=P(X)

gsp0(X)=P(X)
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T, = {®, X {a},{b}{a,b},{a, ¢}, {b,d },{a,b,c},{a,b,d }}

bl ichia. b} {a, )b, ) {a,b,c}{a,b,d )} {a,b,d}}
{a,b}{a,chla,d}{a,b,cl{a,b,d}{a,c,d}}

r, =@, X, {a}, (b} {c}a. b} {a, el a, d} b, c ) {a,b, ¢} {a, b,d } {a,c,d |}

ry, ={®, X, {a}, b} {ch{d} {a. b} {a, el {a,d b, e} b, d e, d . b, {a,b,d b a, e,d b (b, e, d )

0= {CD,X}

SQx) = {0, X}
o) ={®, X {a}, b}, {c}.{d} {a.b). a,c b, d} b la d e dlabick {a.b.d) o, e d) b, d)
PO ={@.X, (be.d)fa.c.dilab.dylabelcd,bdachiad,be)lab)id)c) bhia)

S,0(x) =@, X}
9spC(X)=P(X)

gsp0(X)=P(X)



9s5pC(X)=P(X)

9sp0(X)=P(X)

7, ={®, X, {a,b}}

SQx)={®, X, {a,b},{a,b,c},{a,b,d}}

00 =X |} 1Bl la.b) {acladl bl (bdllabcllabd)lacd) bed)
O =X, be.d)jacdyled)(bd) bl ladllachid),id, b af
$,00)=\0.X,{a.b}.w.bic), la.bdl)

gsgC(X)={®,X,{c},{d},{c,d},{a,c,d},{b,c,d}}

gsg0(X)={®,X,{a,b,d},{a,b,c},{a, b}, {b},{a}}

7, ={®, X, {a,b,c}}
SQx) ={®, X, {a,b,c}}

PO =\®.X ), b} e} \arch e a.d). (el 1b.d), bl e dl lab.c) b d) a.c.d)ieb.d)
AC) ={®,. X, bc.d){a.c.d}ya.b.d} le.d} {be) b la.cl lad) {a.b) d), e} 1) {al}
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S,Ax) = {CD,X, {a, b, c}}
gsgC(X)={®,X,{d},{a,d},{b,d},{c,d},{a,b,d},{a,c,d},{b,c,d}}

9sp0(X)={®,X,{a, b, c},{c,b},{a,c},{a, b}, {c}, {b}, {a}}

7. = {0, X, {al e,
SAx)={®. X, {a} b.c.d)}
O) =P(X)
AO@)=P(X

$,00) =1, X, {a}, {b,c.d}}
9sgC(X)=P(X)

95p0(X)=P(X)

7, ={® X, {a,b},{c.d}}
SO(x) ={®, X, {a,b},{c,d}
POx) = p(x)

pC(x) = p(x)

S,00) =0 X.{ab}.{c,d}}
9spC(X)=P(X)

95p0(X)=P(X)
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AC) =X, D, b.c.d).fe.d), b.d) b,k d), e
S,0(x) = {®, X}
9spC(X)=P(X)

95p0(X)=P(X)

7, ={0. X {ahlabcl}
S@)=\®.X, la}lab}lad\ad)\abdlabdllacd)
A0 =D X d{ablac ad)abdlabd)lacd]
PO =@, X, {b.c.d){ed} bl {b.chlal e}, b}
S,00x) = (@, X
9spC(X)=P(X)

95p0(X)=P(X)

5, =@ X {abllabd)

SQ(x) = {®, X,{a,b},{a,b,c},{a,b,d}}
O = p)\{ieh {d} e,

PO =p)\{lab.dlabchla b}
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S,0(x) ={®, X, {a,b},{a,b,c},{a,b,d]}

gsgC(X) = {®,X,{c,d},{c},{d},{a,c,d},{b,c,d}}

gsg0(X)={®,X,{a,b},{a, b,d},{a,b,c},{b},{a}}

7,0 =@, X, {a}, {a.b}, {a.b,c}}

SQx) ={® X, {a},{a,b},{a,c} a d},{a,b,c} ab,d)a,c.d])
o) ={®.X. {al.{a,b. {a.clla.d){abchlabd) fa.c.d}
A0 =X, @ bed)ied), b b id),Ich b
S,0(x) ={®, X}

9spC(X)=P(X)

95p0(X)=P(X)

7, ={® X, a,b},{a,b,c},|a,b.d)
SAx) =@, X {ab), @bl {ab,d)]
O0) = p)\{{c {d} fe.d]

A0 =p\fabdhlabel fabl
S,0(x) ={®@, X, {a,b}, {a,b,c},la,b,d}

gsgC(X) = {®,X,{c,d},{c},{d},{a,c,d},{b,c,d}}

9sp0(X) ={®,X,{a,b},{a,b,d},{a,b,c},{b},{a}}

13



7, ={®, X, {a}, b}, {a b}

Sax)=p(x)\{{ch 1} le.dl}

POx) = pl)\{{eh ) .l

AA0)=p)\lab,dilabc, b

$,000 =\, X, {ah bl {a.cla d), . cfb.dlla c.dl be.dl fab.d) o, bl fa b}
9sC(X) = PCO\{{a, b}, {a, b, ¢}, {a, b, d}}

gsp0(X) = P(XO\{{c.d},{c},{d}}

7., ={® X, {a}, {b,c} {a.b,c]}

SQx) ={®, X, {a}, {b,c},{a,b,c},{b,c,d}, {a,d}}
O = p)\{d)

AC) = p()\{abc]

Sp0(x) = {®,X,{a},{b,c},{a,b,c},{b,c,d},{a,d}}

gspC(X)
= {(D, X, {a},{d},{b,c},{b,c,d},{a,d},{b},{c},{b,d},{c,d} {a,b,d} {a,c, d}}

gsp0(X)
={®,X,{b,c,d},{a b,c},{a,d} {a},{c, b}, {ac d},{a b d}{a c},{a b}, {c},{b}}

T14 = {CD X, {a}, {a, b}a {a, G d}}
SAx)= {d), X, {a}, {a, b}, {a, c}, {a, d }, {a, b, c}, {a, b,d }, {a, c,d }}

LOx)= {CD, X, {a}, {a, b}, {a, c}, {a, d }, {a, b, c}, {a, b,d }, {a, c,d }}
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A ={X. @ b.c.d)je.dl. bdl. (bicl. \d), ), bl
$,000={®, X}

gspC(X) = P(X)

gsp0(X) = P(X)

7, =10, X, {a},{a,b},{a,c}, {a,b,cl}

SOx) ={® X, {a},{a,b},{a,c}|a.d}a,b,c},{a,b,d), ac.d)}
POx) ={®, X, {a},{a,b},{a,c}a.d},{a,b.cl,{ab.d} acd)
PO ={X,{b.c.d){c.dl. b.d){b.clid) e b}

S,0(x) =0, X}

gspC(X) = P(X)

gsg0(X) = P(X)

7o =0X.{ahlablab)labd)

SQx) ={®, X, {a},{a,b},{a,c}.{a,d},{a.b.c},{a,b.d}|acd)
POD)={® X {a}{blla bl la.d) ladlla bl labd)jacd)
P00 =X @ bedytac.d)cdl bl bl ldy i) b
S,0() ={®, X}

gspC(X) = P(X)

gsp0(X) = P(X)
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7, =@ X, {ah b} {a, b} la.buc]

SQx) = p)\{leh 1l e dlf

00 =p\idsld) .l

BOx) = p()\{la.b,d}{ab,c} la.bl}

S,000 =X, {a}, bl la bl lachladl bl bl lab.clabdylacdybed)
gsgC(X) = P(X)

gsp0(X) = P(X)

7 ={®.X{a} L {a,bhlac.d)

Sa) =\, X |a), bllab)lad ladh b labd acd)]
PO)={®, X, {a), b} {a,b e chla.dhlab.cl la,bd)la.c.d)f
PO =X, {b.c.d)ja,c.d}{c,d}, b, {b.cl{d} {ch b))

$,0) ={®, X, b}, {a,c.d}

gsgC(X) = P(X)

gsp0(X) = P(X)

7, ={®, X, {a,b},{a,b,c}, {a,b,d}{c}}

SQx) ={®, X, {c},{a,b},{a,b.c},{a,b,d}}

PO =(0.X,{a) b} ¢}, @b .l la.d) bl bl lab.chla.b.d), bie.d) facdl
PO =X, b, dplac.d)fab.dylc.dl b b.chlad) fa.chid) i) la) b
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S,000 =@, X, {c},{a,b},{a.b,c}, la.bdl]
9spC(X) = P(X)

gsp0(X) = P(X)

£, =10, X, [l (@ b le.d) o c.d))
SQx) ={®,X, {a},{a.b},{e.d} {a.c.d]

PO)={®, X A} {ch{dh b} lachlad].ledllabi) lab.d), bed)
PO =X, @ b dllabd)jabclbd)icd, bl b, lablidlchib]
Sp0(x) = {®,X,{a,b},{c,d}}

gspC(X) = P(X)

gsg0(X) = P(X)

5, =0.X 4 lab} . whd) labd)

SA9)={®.X,\a @b} lad)\ad), @b} labd} acd)

SﬁO(X)Z{(DaX}
gspCX) = P(X)

gsg0(X) = P(X)
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5= RX{d. B b (bdlabd)]

SQ0) =X, {a), b {0.b)\ad) ek {b.d la bl \abd), b dlj
PO) =\, X a}, b}, 0,0} (el (b.c), b.d)fa.bicla.bud) (b.c.d)}
A0 =X ®bed) jacdlled, bl lad)lad. d)id. \a)]
Sp0(x) = {®,X,{a},{a,d},{b,c},{a b,c},{b,c,d}}
gspC(X) = P(X)

gsp0(X) = P(X)

=10, X {a} b} {a.bl {a.bucl fa,b,dl]
S0 =@, X, {a}, b} {a,bhlaMladl b b.d)lab.d fabdl ibe.d)]
PO ={®.X,{ah b\l lacl e dl b (bl lab.d b dllacdl ibed)
A = (XD, b.c.d}{ac.dlldl b b e dllad{d){d, bl 1a)
Sp0(x) = P(X)\{{d}.{c},{c,d}}
9spC(X) = P(X)

gsp0(X) = P(X)

z,,=\®,X,{a},{b}.{a,b}.{a,d} {c.d},|a,c,d},{b,c.d}}
SQx) =|®. X {a. b} la bl le.d) fac.d) b, d)f
POX)=p(x

AAx)=p(x

18



8,000 =10l B s s )
gsgC(X) = P(X)

gsp0(X) = P(X)

0 =\® X (), bhla ) bl labcl e bd)]

S =\® X a b} lablladhlac b ibdllabd labal ibed)
PO =\®,X  d, bl la bl ladllad, b ibdllabd,labd)bed)
A0 =X, ®lbcdylacdylcd,bdyladlladd,ida]
5,009~ 0.X.al ol b db e )

gspC(X) = P(X)\{{a,d},{ab,d},{a,b}}

gsp0(X) = P(X)\{{c,b},{c},{c.d}}

T =(®.X a), 1B} (b} lachlabl a.cd)

SQx)=\0.X,\d, b} e d adhlabd abd)acdl]
O =@ X Aa}, b} {a. b} la. e d) e b |ab.d) e c.dl]
A0 =X, {bc.d}lacd)lc.d), b.d} bl \d) ) b}
8,00 = (@, X, b} {a,c.d)]

gsgC(X) = P(X)

gsp0(X) = P(X)

7 = 0.X,{ah @bl {achlad,a bl labd) lacd

19



SQx) ={®, X, {a},{a,b},{a,c}, {a.d},|a,b.c}.{a,b,d), a,c,d})
PO)={®.X,{a}.{a.bhla.chladllabcllabdlacd]
A ={X, @, {b.c.d}ic.d). b.d). buc. id) ), 1]
S,0(x) =, X}

9spC(X) = P(X)

gsp0(X) = P(X)

T = (@ X, {a} 1Bl e} la. bl bl buc]
SAx) = {(D, X, {a}, {b}, {c}, {a, b}, {a, d }, {a, c}, {a, d }, {b, c}, {b, d }, {c, d }, {a, b, c}, {a, b,d }, {a, c,d }, {b, c,d }}

O0) ={®, X, al, bl e} {a.b} (o) la.cl lad), b.ch b} le.d) la.bichia:bd) la.c,d), b.e.d))
A0 =1X.0 bc.d)ac.d)abdlc.d)bd) bl lad).la.cab.d). ()b} laf

S0(x) = POO\{{d}}
g55C(X) = P(X)

gsp0(X) = P(X)

0y =@ X {a} b}, {a.b}.la.c}. b.d){a,bch la,bd)]
SAN) ={®. X, la, b} la.b}, e, {b.d) la,b.clla,bdf}
PO) =@, X {a.{b}.{a.b}.{a.c}. b.d}, a.b.c).{a.b.d]}
A ={X, @, {b.c.dllac.dble.d), b.d)jachld) cf
S,0(x) =@, X, {a,c},{b,d|}

gspC(X) = P(X)
20



gsp0(X) = P(X)

7y =0, X {a} 1B} {c} \anb) (e (bl labc) fa.budlf

SQx)={®.X,{a). b} (ch @b} la.d} la.cl 1b.c}, b.d) bl lab.d)a.c.d) (be.d)f
O() =\, X, la), b e} @b} lawcl \ad). (bl ib.d) bl bl lanc.d) b.c.df
O ={X. D, b.c.d}a.c.d}labd lc.d) ibd), bl lad)achid) i) b al)
Sp0(x) = P(X)\{{d}.{c.d}}

gsgC(X) = P(X)

gsg0(X) = P(X)

z,, ={®, X, {a}, {b}.la, b}, la.c}. o, d}, {a.b.cl la.b,d) {a,c.d}
SQx) ={®, X, {a}, b}, {a,b},{a,c},{a.d}{a.b,c}.{a,b,d} {a,c,d}}
POx)={®,X, {a}, {b},{a,b}a.cla,d} ab,c}, jab,d), ac.d)}
PO ={X.®,{b.c.d}la,c.d)fe.d) b.d}. b.chid). e b
5,000 = (0.X. b} fa.c.d)

gsgC(X) = P(X)

gsp0(X) = P(X)

7y, =10, X, {a}, ). {c}. la.b}, la.c) o, d), {b.cl fa.b,c) la.b.d) o, c.df
SA) ={®, X {a}, (b} {c} e b} la.c}. la,d}, 1b.c} ab.cl {a.b,d) a,c.d)}
Ox) =@, X {a},|

b}, {c}, {a, b}, {a, c}, {a, d }, {b, c}, {a, b, c}, {a, b,d }, {a, c,d }}
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PO =X, D {b.c.d)lac.d)fab.dyle.dhibdl b lad] id), ch b
S0 ={®.X, {bh{c) {a.d), b.chlabd)lac.df
gspC(X) = P(X)

gsp0(X) = P(X)

oy ={0. X {al, bl {chla) e bl la.chladl .l b d e dllab.clab.dlla.c.dl ib.c.dl]
SQx)=P(X)

Ox) =P(X)

SO =P(X)

5,009 =P(X)

gssC(X) = P(X)

gsp0(X) = P(X)

Definition2.1: A topological space (X, 1) is said to be 95p

To-space if and only if for every two distinct points of X there exist a 95p open set

G which contains one of them but not the other.

Definition2.2: A topological space (X, 1) is said to be gsp

T;-space if and only if for every two distinct points of X there exist two 9sp open

sets G&H such that x€G and y¢G but x¢H and yeH.

Definition2.3: A topological space (X, 1) is said to be 95p

T7-space iff for every two distinct points of X there exist two gsp open sets G,H

such that x€G , yeH and G NH=¢
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Let X={a,b,c}

Topologies

gsgTo

gsgTy

gsgT,

1

—_

—_

o I S S TS S [ S S

o I I I N S T S

o I S N N S T S
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{a,b,c,d}

Let X=

gsgT,

gsgTi

gsgTo

Topologies

T10

T11

T12

T13

T14
115
T16
T17
T8
T19
T20
T21

T22

T23

T24
T2s5
T26
T27
T28
T29
T30
T31
T32
133
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