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Abstract: 

In this report we introduced a subclass of semi open sets called 𝑆  -Open Sets in 

topological spaces. This class of sets used to defined and study the concept of 𝑔𝑠 -

spaces. 

Keywords:  𝛽 − 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡𝑠 ,semi-open sets, 𝑆  -Open Sets. 
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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 β-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 is said to be semi-open [1] β-open [3] set if A  
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 

A⊆cl int A. 

Definition 1.2: A subset A of a topological space X is said to be 𝛽– open iff 

A⊆cl int cl A 
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Definition 1.3:A subset A of semi – open set is said to be𝑆  -Open set of X if for 

each x∈A there exist a  𝛽-closed set F such that x∈F⊆A.   

Definition 1.4: A subset A of X is said to be 𝑔𝑠  closed set iff 𝑆 cl A ⊆ 𝑢 , 

when ever A⊆ 𝑢 , 𝑢  is  𝑆 open set. 

 

 

Let  cbax ,,  

 X,1   

  aX ,,2   

  baX ,,,3   

    baaX ,,,,4   

    cbaX ,,,,5   

      babaX ,,,,,6   

      cabaaX ,,,,,,7   

        cababaX ,,,,,,,8   

            cbcabacbaX ,,,,,,,,,,9   
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 X,1   

𝑆𝑂(𝑥) = {𝛷, 𝑋} 

            cbcabacbaXxO ,,,,,,,,,,)(   

            abcbacacbXxC ,,,,,,,,,,)(   

 XxOS ,)(   

𝑔𝑠 𝐶(𝑋)=P(X) 

𝑔𝑠 𝑂(𝑋)=P(X) 

 

  aX,,2   

      cabaaXxSO ,,,,,,)(   

      cabaaXxO ,,,,,,)(   

      bccbXxC ,,,,,)(   

 XxOS ,)(   
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𝑔𝑠 𝐶(𝑋)=P(X) 

𝑔𝑠 𝑂(𝑋)=P(X) 

 

  baX ,,,3   

  baXxSO ,,,)(   

          cbcababaXxO ,,,,,,,,,)(   

          abccacbXxC ,,,,,,,,)(   

𝑔𝑠 𝐶(𝑋)=P(X) 

𝑔𝑠 𝑂(𝑋)=P(X) 

 

    cbaX ,,,,4   

    cbaXxSO ,,,,)(   

             cbbacacbaXxO ,,,,,,,,,,)(   

    cbaXxOS ,,,,)(   

𝑔𝑠 𝐶(𝑋)=P(X) 

𝑔𝑠 𝑂(𝑋)=P(X) 

 

    baaX ,,,,5   

    baaXxSO ,,,,)(   

      cabaaXxO ,,,,,,)( 
 

      bccbXxC ,,,,,)( 
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 XxOS ,)(   

𝑔𝑠 𝐶(𝑋)=P(X) 

𝑔𝑠 𝑂(𝑋)=P(X) 

 

      babaX ,,,,,6    

          cbcababaXxSO ,,,,,,,,,)(   

          cbcababaXxO ,,,,,,,,,)(   

          abccacbXxC ,,,,,,,,)(   

          babacbcaXxOS ,,,,,,,,,)(   

𝑔𝑠 𝐶(𝑋)=P(X)\{{a,b}} 

𝑔𝑠 𝑂(𝑋)=P(X)\{c} 

 

      cabaaX ,,,,,,7   

      cabaaXxSO ,,,,,,)(   

      cabaaXxO ,,,,,,)(   

      bccbXxC ,,,,,)(   

 XxOS ,)(   

𝑔𝑠 𝐶(𝑋)=P(X) 

𝑔𝑠 𝑂(𝑋)=P(X) 
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        cababaX ,,,,,,,8   

        cababaXxSO ,,,,,,,)(   

        cababaXxO ,,,,,,,)(   

        bccacbXxC ,,,,,,,)(   

    cabXxOS ,,,,)(   

𝑔𝑠 𝐶(𝑋)=P(X) 

𝑔𝑠 𝑂(𝑋)=P(X) 

 

            cbbacacbaX ,,,,,,,,,,9   

            cbcabacbaXxSO ,,,,,,,,,,)(   

            cbcabacbaXxO ,,,,,,,,,,)(   

            abcbacacbXxC ,,,,,,,,,,)(   

            cbcabacbaXxOS ,,,,,,,,,,)(   

𝑔𝑠 𝐶(𝑋)=P(X) 

𝑔𝑠 𝑂(𝑋)=P(X) 

 

 

Let  dcbax ,,,  

 X,1   

  aX ,,2   

  baX ,,,3   
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  cbaX ,,,,4   

    dcbaX ,,,,,5   

    dcbaX ,,,,,6   

    baaX ,,,,7   

    cbaaX ,,,,,8   

    cbabaX ,,,,,,9   

      cbabaaX ,,,,,,,10   

      dbacbabaX ,,,,,,,,,11   

      babaX ,,,,,12   

      cbacbaX ,,,,,,,13   

      dcabaaX ,,,,,,,14   

        cbacabaaX ,,,,,,,,,15   

        dbacbabaaX ,,,,,,,,,,16   

        cbababaX ,,,,,,,,17   

        dcababaX ,,,,,,,,18   

        dbacbabacX ,,,,,,,,,,19   

        dcadcbaaX ,,,,,,,,,20   

          dbacbacabaaX ,,,,,,,,,,,,21   

          cbacbbabaX ,,,,,,,,,,22   

          dbacbababaX ,,,,,,,,,,,23   

            dcbdcadcbabaX ,,,,,,,,,,,,,24   

            dbacbadbbabaX ,,,,,,,,,,,,,25   
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            dcacbacababaX ,,,,,,,,,,,,,26   

              cbacbcabacbaX ,,,,,,,,,,,,,27   

              dcadbacbadacabaaX ,,,,,,,,,,,,,,,,,28   

              dbacbadbcababaX ,,,,,,,,,,,,,,,29   

                  dbadbacbacbcabacbaX ,,,,,,,,,,,,,,,,,,,30   

                dcadbacbadacababaX ,,,,,,,,,,,,,,,,,,31   

                    dcadbacbacbdacabacbaX ,,,,,,,,,,,,,,,,,,,,,32   

                            dcbdcadbacbadcdbcbdacabadcbaX ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,33   

 

 

 

 

 

 

 X,1   

 XxSO ,)( 

                            dcbdcadbacbadcdacbdbcabadcbaXxO ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,)( 

                            abcdbacbdacadbdccbadbadcadcbXxC ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,)(   

 XxOS ,)(   

𝑔𝑠 𝐶(𝑋)=P(X) 

𝑔𝑠 𝑂(𝑋)=P(X) 
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  aX,,2   

              dcadbacbadacabaaXxSO ,,,,,,,,,,,,,,,,,)(   

              dcadbacbadacabaaXxO ,,,,,,,,,,,,,,,,,)(   

              bcdcbdbdcdcbXxC ,,,,,,,,,,,,,)(   

 XxOS ,)(   

𝑔𝑠 𝐶(𝑋)=P(X) 

𝑔𝑠 𝑂(𝑋)=P(X) 

 

  baX ,,,3   

      dbacbabaXxSO ,,,,,,,,,)(   

                      dcbdcadbacbadbcbdacababaXxO ,,,,,,,,,,,,,,,,,,,,,,,,,)( 
 

                      abcdcadacbdbdcdcadcbXxC ,,,,,,,,,,,,,,,,,,,,,)(   

      dbacbabaXxOS ,,,,,,,,,)(   

𝑔𝑠 𝐶(𝑋)={𝛷, 𝑋, {𝑐}, {𝑑}, {𝑐, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}} 

𝑔𝑠 𝑂(𝑋)= {𝛷, 𝑋, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏}, {𝑏}, {𝑎}} 

 

  cbaX ,,,,4   

  cbaXxSO ,,,,)(   

                            dbcdcadbacbadccbdbcadabacacbaXxO ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,)( 
                          abcdbadacadbcbdcdbadcadcbXxC ,,,,,,,,,,,,,,,,,,,,,,,,,,)(   
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  cbaXxOS ,,,,)(   

𝑔𝑠 𝐶(𝑋)={𝛷, 𝑋, {𝑑}, {𝑎, 𝑑}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}} 

𝑔𝑠 𝑂(𝑋)= {𝛷, 𝑋, {𝑎, 𝑏, 𝑐}, {𝑐, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑏}, {𝑐}, {𝑏}, {𝑎}} 

 

    dcbaX ,,,,,5   

    dcbaXxSO ,,,,,)(   

P(X))( xO  

P(X))( xC  

    dcbaXxOS ,,,,,)(   

𝑔𝑠 𝐶(𝑋)=P(X) 

𝑔𝑠 𝑂(𝑋)=P(X) 

 

    dcbaX ,,,,,6   

    dcbaXxSO ,,,,,)(   

)()( xpxO   

)()( xpxC   

    dcbaXxOS ,,,,,)(   

𝑔𝑠 𝐶(𝑋)=P(X) 

𝑔𝑠 𝑂(𝑋)=P(X) 
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    baaX ,,,,7   

              dcadbacbadacabaaXxSO ,,,,,,,,,,,,,,,,,)(   

              dcadbacbadacabaaXxO ,,,,,,,,,,,,,,,,,)(   

              bcdcbdbdcdcbXxC ,,,,,,,,,,,,,)(   

 XxOS ,)(   

𝑔𝑠 𝐶(𝑋)=P(X) 

𝑔𝑠 𝑂(𝑋)=P(X) 

 

    cbaaX ,,,,,8   

              dcadbacbadacabaaXxSO ,,,,,,,,,,,,,,,,,)(   

              dcadbacbadacabaaXxO ,,,,,,,,,,,,,,,,,)( 
 

              bcdcbdbdcdcbXxC ,,,,,,,,,,,,,)(   

 XxOS ,)(   

𝑔𝑠 𝐶(𝑋)=P(X) 

𝑔𝑠 𝑂(𝑋)=P(X) 

 

    cbabaX ,,,,,,9   

      dbacbabaXxSO ,,,,,,,,,)(   

      dcdcxpxO ,,,\)()(   

      bacbadbaxpxC ,,,,,,,\)()(   
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      dbacbabaXxOS ,,,,,,,,,)(   

𝑔𝑠 𝐶(𝑋) = {𝛷, 𝑋, {𝑐, 𝑑}, {𝑐}, {𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}} 

𝑔𝑠 𝑂(𝑋)= {𝛷, 𝑋, {𝑎, 𝑏}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑏}, {𝑎}} 

 

      cbabaaX ,,,,,,,10   

              dcadbacbadacabaaXxSO ,,,,,,,,,,,,,,,,,)(   

              dcadbacbadacabaaXxO ,,,,,,,,,,,,,,,,,)(   

              bcdcbdbdcdcbXxC ,,,,,,,,,,,,,)( 
 

 XxOS ,)(   

𝑔𝑠 𝐶(𝑋)=P(X) 

𝑔𝑠 𝑂(𝑋)=P(X) 

 

      dbacbabaX ,,,,,,,,,11   

      dbacbabaXxSO ,,,,,,,,,)(   

      dcdcxpxO ,,,\)()(   

      bacbadbaxpxC ,,,,,,,\)()(   

      dbacbabaXxOS ,,,,,,,,,)(   

𝑔𝑠 𝐶(𝑋) = {𝛷, 𝑋, {𝑐, 𝑑}, {𝑐}, {𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}} 

𝑔𝑠 𝑂(𝑋) = {𝛷, 𝑋, {𝑎, 𝑏}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑏}, {𝑎}} 

 



14 
 

      babaX ,,,,,12   

      dcdcxpxSO ,,,\)()(   

      dcdcxpxO ,,,\)()(   

      bacbadbaxpxC ,,,,,,,\)()( 
 

                     bacbadbadcbdcadbcbdacabaXxOS ,,,,,,,,,,,,,,,,,,,,,,,,)(   

𝑔𝑠 𝐶(𝑋) = 𝑃(𝑋)\{{𝑎, 𝑏}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}} 

𝑔𝑠 𝑂(𝑋) = 𝑃(𝑋)\{{c,d},{c},{d}} 

 

      cbacbaX ,,,,,,,13   

          dadcbcbacbaXxSO ,,,,,,,,,,,,)(   

 dxpxO \)()(   

 cbaxpxC ,,\)()(   

𝑆 𝑂(𝑥) = 𝛷, 𝑋, {𝑎}, {𝑏, 𝑐}, {𝑎, 𝑏, 𝑐}, {𝑏, 𝑐, 𝑑}, {𝑎, 𝑑}  

𝑔𝑠 𝐶(𝑋)

= 𝛷, 𝑋, {𝑎}, {𝑑}, {𝑏, 𝑐}, {𝑏, 𝑐, 𝑑}, {𝑎, 𝑑}, {𝑏}, {𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}  

𝑔𝑠 𝑂(𝑋)

= 𝛷, 𝑋, {𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑑}, {𝑎}, {𝑐, 𝑏}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐}, {𝑎, 𝑏}, {𝑐}, {𝑏}  

 

      dcabaaX ,,,,,,,14   

              dcadbacbadacabaaXxSO ,,,,,,,,,,,,,,,,,)(   

              dcadbacbadacabaaXxO ,,,,,,,,,,,,,,,,,)(   
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              bcdcbdbdcdcbXxC ,,,,,,,,,,,,,)(   

 XxOS ,)(   

𝑔𝑠 𝐶(𝑋) = 𝑃(𝑋) 

𝑔𝑠 𝑂(𝑋) = 𝑃(𝑋) 

        cbacabaaX ,,,,,,,,,15   

              dcadbacbadacabaaXxSO ,,,,,,,,,,,,,,,,,)(   

              dcadbacbadacabaaXxO ,,,,,,,,,,,,,,,,,)(   

              bcdcbdbdcdcbXxC ,,,,,,,,,,,,,)(   

 XxOS ,)(   

𝑔𝑠 𝐶(𝑋) = 𝑃(𝑋) 

𝑔𝑠 𝑂(𝑋) = 𝑃(𝑋) 

 

        dbacbabaaX ,,,,,,,,,,16   

              dcadbacbadacabaaXxSO ,,,,,,,,,,,,,,,,,)(   

                dcadbacbadacababaXxO ,,,,,,,,,,,,,,,,,,)(   

                bcdcbdbdcdcadcbXxC ,,,,,,,,,,,,,,,,)( 
 

 XxOS ,)(   

𝑔𝑠 𝐶(𝑋) = 𝑃(𝑋) 

𝑔𝑠 𝑂(𝑋) = 𝑃(𝑋) 
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        cbababaX ,,,,,,,,17 
 

      dcdcxpxSO ,,,\)()(   

      dcdcxpxO ,,,\)()( 
 

      bacbadbaxpxC ,,,,,,,\)()(   

                      dcbdcadbacbadbcbdacababaXxOS ,,,,,,,,,,,,,,,,,,,,,,,,,)(   

𝑔𝑠 𝐶(𝑋) = 𝑃(𝑋) 

𝑔𝑠 𝑂(𝑋) = 𝑃(𝑋) 

 

        dcababaX ,,,,,,,,18   

                dcadbacbadacababaXxSO ,,,,,,,,,,,,,,,,,,)(   

                dcadbacbadacababaXxO ,,,,,,,,,,,,,,,,,,)(   

                bcdcbdbdcdcadcbXxC ,,,,,,,,,,,,,,,,)(   

    dcabXxOS ,,,,,)(   

𝑔𝑠 𝐶(𝑋) = 𝑃(𝑋) 

𝑔𝑠 𝑂(𝑋) = 𝑃(𝑋) 

 

        cdbacbabaX ,,,,,,,,,,19   

        dbacbabacXxSO ,,,,,,,,,,)(   

                        dcadcbdbacbadbcbdacabacbaXxO ,,,,,,,,,,,,,,,,,,,,,,,,,,)(   

                        bacdcadacbdbdcdbadcadcbXxC ,,,,,,,,,,,,,,,,,,,,,,,,)(   
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        dbacbabacXxOS ,,,,,,,,,,)(   

𝑔𝑠 𝐶(𝑋) = 𝑃(𝑋) 

𝑔𝑠 𝑂(𝑋) = 𝑃(𝑋) 

 

        dcadcbaaX ,,,,,,,,,20   

        dcadcbaaXxSO ,,,,,,,,,)(   

                    dcbdbacbadcdacabadcaXxO ,,,,,,,,,,,,,,,,,,,,,)(   

                      bcdbacbdbdcdbcbadbadcbXxC ,,,,,,,,,,,,,,,,,,,,,,,)(   

𝑆 𝑂(𝑥) = 𝛷, 𝑋, {𝑎, 𝑏}, {𝑐, 𝑑}  

𝑔𝑠 𝐶(𝑋) = 𝑃(𝑋) 

𝑔𝑠 𝑂(𝑋) = 𝑃(𝑋) 

 

          dbacbacabaaX ,,,,,,,,,,,,21   

              dcadbacbadacabaaXxSO ,,,,,,,,,,,,,,,,,)(   

              dcadbacbadacabaaXxO ,,,,,,,,,,,,,,,,,)(   

              bcdcbdbdcdcbXxC ,,,,,,,,,,,,,)(   

 XxOS ,)(   

𝑔𝑠 𝐶(𝑋) = 𝑃(𝑋) 

𝑔𝑠 𝑂(𝑋) = 𝑃(𝑋) 
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          cbacbbabaX ,,,,,,,,,,22   

                  dcbdbacbadbcbdababaXxSO ,,,,,,,,,,,,,,,,,,,,)(   

                  dcbdbacbadbcbdababaXxO ,,,,,,,,,,,,,,,,,,,,)(   

                  acdcadacbdcdcadcbXxC ,,,,,,,,,,,,,,,,,,)( 
 

𝑆 𝑂(𝑥) = 𝛷, 𝑋, {𝑎}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑎, 𝑏, 𝑐}, {𝑏, 𝑐, 𝑑}  

𝑔𝑠 𝐶(𝑋) = 𝑃(𝑋) 

𝑔𝑠 𝑂(𝑋) = 𝑃(𝑋) 

 

          dbacbababaX ,,,,,,,,,,,23   

                    dcbdbacbadbcbdacababaXxSO ,,,,,,,,,,,,,,,,,,,,,,)(   

                      dcbdcadbacbadbcbdacababaXxO ,,,,,,,,,,,,,,,,,,,,,,,,,)(   

                      abcdcadacbdbdcdcadcbXxC ,,,,,,,,,,,,,,,,,,,,,)(   

𝑆 𝑂(𝑥) = 𝑃(𝑋)\{{d},{c},{c,d}} 

𝑔𝑠 𝐶(𝑋) = 𝑃(𝑋) 

𝑔𝑠 𝑂(𝑋) = 𝑃(𝑋) 

 

              dcbdcadcdababaX ,,,,,,,,,,,,,,,24   

            dcbdcadcbabaXxSO ,,,,,,,,,,,,,)(   

p(x))( xO  

p(x))( xC  
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            dcbdcadcbabaXxOS ,,,,,,,,,,,,,)(   

𝑔𝑠 𝐶(𝑋) = 𝑃(𝑋) 

𝑔𝑠 𝑂(𝑋) = 𝑃(𝑋) 

 

            dbacbadbbabaX ,,,,,,,,,,,,,25   

                    dcbdbacbadbcbcadababaXxSO ,,,,,,,,,,,,,,,,,,,,,,)(   

                    dcbdbacbadbcbcadababaXxO ,,,,,,,,,,,,,,,,,,,,,,)( 
 

                  acdcadadbdcdcadcbXxC ,,,,,,,,,,,,,,,,,,)(   

          dcbdbadbcaaXxOS ,,,,,,,,,,,,)(   

𝑔𝑠 𝐶(𝑋) = 𝑃(𝑋)\{{a,d},{a,b,d},{a,b}} 

𝑔𝑠 𝑂(𝑋) = 𝑃(𝑋)\{{c,b},{c},{c,d}} 

 

            dcacbacababaX ,,,,,,,,,,,,,26   

                dcadbacbadacababaXxSO ,,,,,,,,,,,,,,,,,,)( 
                dcadbacbadacababaXxO ,,,,,,,,,,,,,,,,,,)( 
                bcdcbdbdcdcadcbXxC ,,,,,,,,,,,,,,,,)(   

    dcabXxOS ,,,,,)(   

𝑔𝑠 𝐶(𝑋) = 𝑃(𝑋) 

𝑔𝑠 𝑂(𝑋) = 𝑃(𝑋) 

 

              dcadbacbadacabaaX ,,,,,,,,,,,,,,,,,27   
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              dcadbacbadacabaaXxSO ,,,,,,,,,,,,,,,,,)(   

              dcadbacbadacabaaXxO ,,,,,,,,,,,,,,,,,)(   

              bcdcbdbdcdcbXxC ,,,,,,,,,,,,,)(   

 XxOS ,)(   

𝑔𝑠 𝐶(𝑋) = 𝑃(𝑋) 

𝑔𝑠 𝑂(𝑋) = 𝑃(𝑋) 

 

              cbacbcabacbaX ,,,,,,,,,,,,,28   

                            dcbdcadbacbadcdbcbdacadabacbaXxSO ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,)(   

                            dcbdcadbacbadcdbcbdacadabacbaXxO ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,)( 

                          abcdbacadacbdbdcdbadcadcbXxC ,,,,,,,,,,,,,,,,,,,,,,,,,,)(   

𝑆 𝑂(𝑥) = 𝑃(𝑋)\{{d}} 

𝑔𝑠 𝐶(𝑋) = 𝑃(𝑋) 

𝑔𝑠 𝑂(𝑋) = 𝑃(𝑋) 

 

              dbacbadbcababaX ,,,,,,,,,,,,,,,29   

              dbacbadbcababaXxSO ,,,,,,,,,,,,,,,)(   

              dbacbadbcababaXxO ,,,,,,,,,,,,,,,)(   

              cdcadbdcdcadcbXxC ,,,,,,,,,,,,,,,)(   

    dbcaXxOS ,,,,,)(   

𝑔𝑠 𝐶(𝑋) = 𝑃(𝑋) 



21 
 

𝑔𝑠 𝑂(𝑋) = 𝑃(𝑋) 

 

                dbacbacbcabacbaX ,,,,,,,,,,,,,,,,30   

                        dcbdcadbacbadbcbcadabacbaXxSO ,,,,,,,,,,,,,,,,,,,,,,,,,,)(   

                        dcbdcadbacbadbcbdacabacbaXxO ,,,,,,,,,,,,,,,,,,,,,,,,,,)(   

                        abcdcadacbdbdcdbadcadcbXxC ,,,,,,,,,,,,,,,,,,,,,,,,)(   

𝑆 𝑂(𝑥) = 𝑃(𝑋)\{{d},{c,d}} 

𝑔𝑠 𝐶(𝑋) = 𝑃(𝑋) 

𝑔𝑠 𝑂(𝑋) = 𝑃(𝑋) 

 

                dcadbacbadacababaX ,,,,,,,,,,,,,,,,,,31   

                dcadbacbadacababaXxSO ,,,,,,,,,,,,,,,,,,)(   

                dcadbacbadacababaXxO ,,,,,,,,,,,,,,,,,,)(   

                bcdcbdbdcdcadcbXxC ,,,,,,,,,,,,,,,,)(   

    dcabXxOS ,,,,,)(   

𝑔𝑠 𝐶(𝑋) = 𝑃(𝑋) 

𝑔𝑠 𝑂(𝑋) = 𝑃(𝑋) 

 

                    dcadbacbacbdacabacbaX ,,,,,,,,,,,,,,,,,,,,,32   

                    dcadbacbacbdacabacbaXxSO ,,,,,,,,,,,,,,,,,,,,,)(   

                    dcadbacbacbdacabacbaXxO ,,,,,,,,,,,,,,,,,,,,,)(   
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                    bcddacbdbdcdbadcadcbXxC ,,,,,,,,,,,,,,,,,,,,,)(   

            dcadbacbdacbXxOS ,,,,,,,,,,,,,)(   

𝑔𝑠 𝐶(𝑋) = 𝑃(𝑋) 

𝑔𝑠 𝑂(𝑋) = 𝑃(𝑋) 

 

                            dcbdcadbacbadcdbcbdacabadcbaX ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,33   

 P(X))( xSO  

 P(X))( xO  

 P(X))( xC  

 P(X))( xOS  

𝑔𝑠 𝐶(𝑋) = 𝑃(𝑋) 

𝑔𝑠 𝑂(𝑋) = 𝑃(𝑋) 

 

Definition2.1:A topological space (X, τ ) is said to be 𝑔𝑠   

𝑇 -space if and only if for every two distinct points of X there exist a 𝑔𝑠 open set 
G which contains one of them but not the other. 

Definition2.2:A topological space (X, τ ) is said to be 𝑔𝑠   

𝑇 -space if and only if  for every two distinct points of X there exist two 𝑔𝑠  open 
sets G&H such that x∈G and y∉G but x∉H and y∈H. 

Definition2.3:A topological space (X, τ ) is said to be 𝑔𝑠   

𝑇 -space iff for every two distinct points of X there exist two 𝑔𝑠  open sets G,H 
such that x∈G , y∈H and G ∩H=ϕ 
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Let X={a,b,c} 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Topologies 𝑔𝑠 𝑇  𝑔𝑠 𝑇  𝑔𝑠 𝑇  

𝜏  1 1 1 

𝜏  1 1 1 

𝜏  1 0 0 

𝜏  1 1 1 

𝜏  1 1 1 

𝜏  1 1 1 

𝜏  1 1 1 

𝜏  1 1 1 

𝜏  1 1 1 
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Let X={a,b,c,d} 

Topologies 𝑔𝑠 𝑇  𝑔𝑠 𝑇  𝑔𝑠 𝑇  
𝜏  1 1 1 
𝜏  1 1 1 
𝜏  0 0 0 
𝜏  0 0 0 
𝜏  1 1 1 
𝜏  1 1 1 
𝜏  1 1 1 
𝜏  1 1 1 
𝜏  0 0 0 
𝜏  1 1 1 
𝜏  0 0 0 
𝜏  1 1 1 
𝜏  1 1 1 
𝜏  1 1 1 
𝜏  1 1 1 
𝜏  1 1 1 
𝜏  1 1 1 
𝜏  1 1 1 
𝜏  1 1 1 
𝜏  1 1 1 
𝜏  1 1 1 
𝜏  1 1 1 
𝜏  1 1 1 
𝜏  1 1 1 
𝜏  1 1 1 
𝜏  1 1 1 
𝜏  1 1 1 
𝜏  1 1 1 
𝜏  1 1 1 
𝜏  1 1 1 
𝜏  1 1 1 
𝜏  1 1 1 
𝜏  1 1 1 
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:الملخص  

ف التبولوجية على مجموعتين تحتوي على ثلاثة و اربعة عناصر لايجاد مجموعات شبه مفتوحة من المفاهيم لتبولوجيةاستخدمنا بعض التعاري  

 

ة:وختث  

وزينه له م ئيش دا دوو كومه له مان وه ركرتوه كه سى دانه وه جوارهدانه ى تيدايه هه نيك بيناسه ي توبولوجيمان له سه ر به كار هيناوه ىو د

.له ى نيمجه كراوه وهىنديك كومه   

 

 


