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Appendices 

Appendix I 

Example 1: 𝑿 = {𝒂, 𝒃, 𝒄} 

𝝉 = {𝝓, {𝒂}, 𝑿} 

𝚲-set ={𝝓, {𝒂}, 𝑿} 

 

Closed set = {𝝓, {𝒃, 𝒄}, 𝑿} 

𝛼-open sets 

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

𝛼-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑏, 𝑐}, 𝑋 

semi-open sets 

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

semi-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑏, 𝑐}, 𝑋 

pre-open sets 

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

pre-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

𝑔-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑎, 𝑐}, 𝑋 

𝑔∗-open sets 

𝜙, {𝑎}, 𝑋 

𝑔∗-closed sets 

𝜙, {𝑏, 𝑐}, 𝑋 

𝑔𝛼-open sets 

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

𝑔𝛼-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑏, 𝑐}, 𝑋 

𝛼𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

𝛼𝑔-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑎, 𝑐}, 𝑋 

𝜆-open sets 

𝜙, {𝑎}, {𝑏, 𝑐}, 𝑋 

𝜆-closed sets 

𝜙, {𝑎}, {𝑏, 𝑐}, 𝑋 

𝑔Λ-open sets  

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑎, 𝑐}, 𝑋 

𝑔Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑎, 𝑐}, 𝑋 

Λ-𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑎, 𝑐}, 𝑋 

Λ-𝑔-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑎, 𝑐}, 𝑋 

Λ𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

Λ𝑔-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑎, 𝑐}, 𝑋 

𝑔∗Λ-open sets 

𝜙, {𝑎}, {𝑏, 𝑐}, 𝑋 

𝑔∗Λ-closed sets 

𝜙, {𝑎}, {𝑏, 𝑐}, 𝑋 

𝑔∗∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑎, 𝑐}, 𝑋 

𝑔∗∗Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑎, 𝑐}, 𝑋 

Λ𝑔𝛼-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

Λ𝑔𝛼-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑎, 𝑐}, 𝑋 
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𝑔𝑠Λ-open sets 

𝜙, {𝑎}, {𝑏, 𝑐}, 𝑋 

𝑔𝑠Λ-closed sets 

𝜙, {𝑎}, {𝑏, 𝑐}, 𝑋 

𝝀𝒈
𝜶-open sets 

𝝓, {𝒂}, {𝒃, 𝒄}, 𝑿 

𝝀𝒈
𝜶-closed sets 

𝝓, {𝒂}, {𝒃, 𝒄}, 𝑿 

 

Example 2: 𝑿 = {𝒂, 𝒃, 𝒄} 

𝝉 = {𝝓, {𝒂, 𝒃}, 𝑿} 

𝚲-set ={𝝓, {𝒂, 𝒃}, 𝑿} 

 

Closed set = {𝝓, {𝒄}, 𝑿} 

𝛼-open sets 

𝜙, {𝑎, 𝑏}, 𝑋 

𝛼-closed sets 

𝜙, {𝑐}, 𝑋 

semi-open sets 

𝜙, {𝑎, 𝑏}, 𝑋 

semi-closed sets 

𝜙, {𝑐}, 𝑋 

pre-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

pre-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, 𝑋 

𝑔-closed sets 

𝜙, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔∗-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, 𝑋 

𝑔∗-closed sets 

𝜙, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔𝛼-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, 𝑋 

𝑔𝛼-closed sets 

𝜙, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝛼𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, 𝑋 

𝛼𝑔-closed sets 

𝜙, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝜆-open sets 

𝜙, {𝑐}, {𝑎, 𝑏}, 𝑋 

𝜆-closed sets 

𝜙, {𝑐}, {𝑎, 𝑏}, 𝑋 

𝑔Λ-open sets  

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

Λ-𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

Λ-𝑔-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

Λ𝑔-open sets  

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, 𝑋 

Λ𝑔-closed sets 

𝜙, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, 𝑋 

𝑔∗Λ-closed sets 

𝜙, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔∗∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, 𝑋 

𝑔∗∗Λ-closed sets 

𝜙, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 
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Λ𝑔𝛼-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, 𝑋 

Λ𝑔𝛼-closed sets 

𝜙, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔𝑠Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔𝑠Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝝀𝒈
𝜶-open sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒃, 𝒄}, 𝑿 

𝝀𝒈
𝜶-closed sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒃, 𝒄}, 𝑿 

 

Example 3: 𝑿 = {𝒂, 𝒃, 𝒄} 

𝝉 = {𝝓, {𝒂}, {𝒂, 𝒃}, 𝑿} 

𝚲-set ={𝝓, {𝒂}, {𝒂, 𝒃}, 𝑿} 

 

Closed set = {𝝓, {𝒄}, {𝒃, 𝒄}, 𝑿} 

𝛼-open sets 

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

𝛼-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑏, 𝑐}, 𝑋 

semi-open sets 

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

semi-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑏, 𝑐}, 𝑋 

pre-open sets 

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

pre-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, 𝑋 

𝑔-closed sets 

𝜙, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔∗-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, 𝑋 

𝑔∗-closed sets 

𝜙, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔𝛼-open sets 

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

𝑔𝛼-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑏, 𝑐}, 𝑋 

𝛼𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

𝛼𝑔-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝜆-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝜆-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑏, 𝑐}, 𝑋 

𝑔Λ-open sets  

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

Λ-𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

Λ-𝑔-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑏, 𝑐}, 𝑋 

Λ𝑔-open sets  

𝜙, {𝑎}, {𝑎, 𝑏}, 𝑋 

Λ𝑔-closed sets 

𝜙, {𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔∗Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 
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𝑔∗∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑎, 𝑐}, 𝑋 

𝑔∗∗Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

Λ𝑔𝛼-open sets 

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

Λ𝑔𝛼-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔𝑠Λ-open sets 

𝜙, {𝑎}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔𝑠Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑏, 𝑐}, 𝑋 

𝝀𝒈
𝜶-open sets 

𝝓, {𝒂}, {𝒄}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒃, 𝒄}, 𝑿  

𝝀𝒈
𝜶-closed sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒂, 𝒃}, {𝒃, 𝒄}, 𝑿  

 

Example 4: 𝑿 = {𝒂, 𝒃, 𝒄} 

𝝉 = {𝝓, {𝒂}, {𝒃}, {𝒂, 𝒃}, 𝑿} 

𝚲-set ={𝝓, {𝒂}, {𝒃}, {𝒂, 𝒃}, 𝑿} 

 

Closed set = {𝝓, {𝒄}, {𝒂, 𝒄}, {𝒃, 𝒄}, 𝑿} 

𝛼-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, 𝑋  

𝛼-closed sets 

𝜙, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋  

semi-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋  

semi-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

pre-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, 𝑋  

pre-closed sets 

𝜙, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔-open sets  

 𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, 𝑋  

𝑔-closed sets 

𝜙, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔∗-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, 𝑋  

𝑔∗-closed sets 

𝜙, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔𝛼-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, 𝑋  

𝑔𝛼-closed sets 

𝜙, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝛼𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, 𝑋 

𝛼𝑔-closed sets 

𝜙, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝜆-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋  

𝜆-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔Λ-open sets  

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

Λ-𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

Λ-𝑔-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

Λ𝑔-open sets  

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, 𝑋 

Λ𝑔-closed sets 

𝜙, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 
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𝑔∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔∗Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔∗∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑎, 𝑐}, 𝑋 

𝑔∗∗Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

Λ𝑔𝛼-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, 𝑋 

Λ𝑔𝛼-closed sets 

𝜙, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔𝑠Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔𝑠Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝝀𝒈
𝜶-open sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒃, 𝒄}, 𝑿 

𝝀𝒈
𝜶-closed sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒃, 𝒄}, 𝑿 

 

Example 5: 𝑿 = {𝒂, 𝒃, 𝒄} 

𝝉 = {𝝓, {𝒂}, {𝒃}, {𝒂, 𝒃}, {𝒂, 𝒄}, 𝑿} 

𝚲-set ={𝝓, {𝒂}, {𝒃}, {𝒂, 𝒃}, {𝒂, 𝒄}, 𝑿} 

 

Closed set = {𝝓, {𝒃}, {𝒄}, {𝒂, 𝒄}, {𝒃, 𝒄}, 𝑿} 

𝛼-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

𝛼-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

semi-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

semi-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

pre-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

pre-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

𝑔-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔∗-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

𝑔∗-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔𝛼-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

𝑔𝛼-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝛼𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

𝛼𝑔-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝜆-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝜆-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

Λ-𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

Λ-𝑔-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 
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Λ𝑔-open sets  

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

Λ𝑔-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑏, 𝑐}, {𝑎, 𝑐}, 𝑋 

𝑔∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔∗Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔∗∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑎, 𝑐}, 𝑋 

𝑔∗∗Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

Λ𝑔𝛼-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

Λ𝑔𝛼-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑏, 𝑐}, {𝑎, 𝑐}, 𝑋 

𝑔𝑠Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔𝑠Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝝀𝒈
𝜶-open sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒃, 𝒄}, 𝑿 

𝝀𝒈
𝜶-closed sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒃, 𝒄}, 𝑿 

  

Example 6: 𝑿 = {𝒂, 𝒃, 𝒄} 

𝝉 = {𝝓, {𝒂}, {𝒂, 𝒃}, {𝒂, 𝒄}, 𝑿} 

𝚲-set ={𝝓, {𝒂}, {𝒂, 𝒃}, {𝒂, 𝒄}, 𝑿} 

Closed set = {𝝓, {𝒃}, {𝒄}, {𝒃, 𝒄}, 𝑿} 

𝛼-open sets 

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

𝛼-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑏, 𝑐}, 𝑋 

semi-open sets 

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

semi-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑏, 𝑐}, 𝑋 

pre-open sets 

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

pre-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔-open sets 

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

𝑔-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔∗-open sets 

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

𝑔∗-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔𝛼-open sets 

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

𝑔𝛼-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑏, 𝑐}, 𝑋 

𝛼𝑔-open sets 

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

𝛼𝑔-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑏, 𝑐}, 𝑋 

𝜆-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝜆-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔Λ-open sets  

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

Λ-𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

Λ-𝑔-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 
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Λ𝑔-open sets  

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

Λ𝑔-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔∗Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔∗∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑎, 𝑐}, 𝑋 

𝑔∗∗Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

Λ𝑔𝛼-open sets 

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, 𝑋 

Λ𝑔𝛼-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔𝑠Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔𝑠Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝝀𝒈
𝜶-open sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒃, 𝒄}, 𝑿 

𝝀𝒈
𝜶-closed sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒃, 𝒄}, 𝑿 

 

Example 7: 𝑿 = {𝒂, 𝒃, 𝒄} 

𝝉 = {𝝓, {𝒂}, {𝒃, 𝒄}, 𝑿} 

𝚲-set ={𝝓, {𝒂}, {𝒃, 𝒄}, 𝑿} 

 

Closed set = {𝝓, {𝒂}, {𝒃, 𝒄}, 𝑿} 

𝛼-open sets 

𝜙, {𝑎}, {𝑏, 𝑐}, 𝑋 

𝛼-closed sets 

𝜙, {𝑎}, {𝑏, 𝑐}, 𝑋 

semi-open sets 

𝜙, {𝑎}, {𝑏, 𝑐}, 𝑋 

semi-closed sets 

𝜙, {𝑎}, {𝑏, 𝑐}, 𝑋 

pre-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

pre-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔∗-open sets 

𝜙, {𝑎}, {𝑏, 𝑐}, 𝑋 

𝑔∗-closed sets 

𝜙, {𝑎}, {𝑏, 𝑐}, 𝑋 

𝑔𝛼-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔𝛼-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝛼𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝛼𝑔-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝜆-open sets 

𝜙, {𝑎}, {𝑏, 𝑐}, 𝑋 

𝜆-closed sets 

𝜙, {𝑎}, {𝑏, 𝑐}, 𝑋 

𝑔Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 
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Λ-𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

Λ-𝑔-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

Λ𝑔-open sets  

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

Λ𝑔-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔∗Λ-open sets 

𝜙, {𝑎}, {𝑏, 𝑐}, 𝑋 

𝑔∗Λ-closed sets 

𝜙, {𝑎}, {𝑏, 𝑐}, 𝑋 

𝑔∗∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑎, 𝑐}, 𝑋 

𝑔∗∗Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

Λ𝑔𝛼-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑎, 𝑐}, 𝑋 

Λ𝑔𝛼-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑎, 𝑐}, 𝑋 

𝑔𝑠Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝑔𝑠Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 𝑋 

𝝀𝒈
𝜶-open sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒃, 𝒄}, 𝑿 

𝝀𝒈
𝜶-closed sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒃, 𝒄}, 𝑿 
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Appendix II 

Example 1: 𝑿 = {𝒂, 𝒃, 𝒄, 𝒅} 

𝝉 = {𝝓, {𝒂}, 𝑿} 

𝚲-set ={𝝓, {𝒂}, 𝑿} 

 

Closed set = {𝝓, {𝒃, 𝒄, 𝒅}, 𝑿} 

𝛼-open sets 

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, 

{𝑎, 𝑐, 𝑑}, 𝑋 

𝛼-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

semi-open sets 

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, 𝑋 

semi-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

pre-open sets 

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, 𝑋 

pre-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, 

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

𝑔-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, 

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

𝑔∗-open sets 

𝜙, {𝑎}, 𝑋 

𝑔∗-closed sets 

𝜙, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔𝛼-open sets 

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, 𝑋 

𝑔𝛼-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝛼𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, 

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

𝛼𝑔-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}, 

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

𝜆-open sets 

𝜙, {𝑎}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝜆-closed sets 

𝜙, {𝑎}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔Λ-open sets  

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, 

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

𝑔Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, 

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

Λ-𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, 

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

Λ-𝑔-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, 

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

Λ𝑔-open sets  

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, 

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

Λ𝑔-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, 

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

𝑔∗Λ-open sets 

𝜙, {𝑎}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔∗Λ-closed sets 

𝜙, {𝑎}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔∗∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, 

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

𝑔∗∗Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, 

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

Λ𝑔𝛼-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, 

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

Λ𝑔𝛼-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, 

{𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 
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𝑔𝑠Λ-open sets 

𝜙, {𝑎}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔𝑠Λ-closed sets 

𝜙, {𝑎}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝝀𝒈
𝜶-open sets 

𝝓, {𝒂}, {𝒃, 𝒄, 𝒅}, 𝑿 

𝝀𝒈
𝜶-closed sets 

𝝓, {𝒂}, {𝒃, 𝒄, 𝒅}, 𝑿 

 

Example 2: 𝑿 = {𝒂, 𝒃, 𝒄, 𝒅} 

𝝉 = {𝝓, {𝒂, 𝒃}, 𝑿} 

𝚲-set ={𝝓, {𝒂, 𝒃}, 𝑿} 

 

Closed set = {𝝓, {𝒄, 𝒅}, 𝑿} 

𝛼-open sets 

𝜙, {𝑎, 𝑏}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, 𝑋 

𝛼-closed sets 

𝜙, {𝑐}, {𝑑}, {𝑐, 𝑑}, 𝑋 

semi-open sets 

𝜙, {𝑎, 𝑏}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, 𝑋 

semi-closed sets 

𝜙, {𝑐}, {𝑑}, {𝑐, 𝑑}, 𝑋 

pre-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, 

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

pre-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, 

{𝑐, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, 

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

𝑔-closed sets 

𝜙, {𝑐}, {𝑑}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, 

{𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔∗-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, 𝑋 

𝑔∗-closed sets 

𝜙, {𝑐, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔𝛼-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, 𝑋 

𝑔𝛼-closed sets 

𝜙, {𝑐}, {𝑑}, {𝑐, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝛼𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

{𝑏, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, 𝑋 

𝛼𝑔-closed sets 

𝜙, {𝑐}, {𝑑}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}, 

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

𝜆-open sets 

𝜙, {𝑎, 𝑏}, {𝑐, 𝑑}, 𝑋 

𝜆-closed sets 

𝜙, {𝑎, 𝑏}, {𝑐, 𝑑}, 𝑋 

𝑔Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

𝑔Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

Λ-𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

Λ-𝑔-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

Λ𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

{𝑏, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, 𝑋 

Λ𝑔-closed sets 

𝜙, {𝑐}, {𝑑}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}, 

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

𝑔∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑐, 𝑑}, 𝑋 

𝑔∗Λ-closed sets 

𝜙, {𝑎, 𝑏}, {𝑐, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔∗∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, 

𝑔∗∗Λ-closed sets 

𝜙, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 
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{𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, 𝑋 {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

Λ𝑔𝛼-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

{𝑏, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, 𝑋 

Λ𝑔𝛼-closed sets 

𝜙, {𝑐}, {𝑑}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, 

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

𝑔𝑠Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑐, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔𝑠Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑐, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝝀𝒈
𝜶-open sets 

𝝓, {𝒂}, {𝒃}, {𝒂, 𝒃}, {𝒄, 𝒅}, {𝒂, 𝒄, 𝒅}, {𝒃, 𝒄, 𝒅}, 𝑿 

𝝀𝒈
𝜶-closed sets 

𝝓, {𝒂}, {𝒃}, {𝒂, 𝒃}, {𝒄, 𝒅}, {𝒂, 𝒄, 𝒅}, {𝒃, 𝒄, 𝒅}, 𝑿 

 

Example 3: 𝑿 = {𝒂, 𝒃, 𝒄, 𝒅} 

𝝉 = {𝝓, {𝒂, 𝒃, 𝒄}, 𝑿} 

𝚲-set ={𝝓, {𝒂, 𝒃, 𝒄}, 𝑿} 

 

Closed set = {𝝓, {𝒅}, 𝑿} 

𝛼-open sets 

𝜙, {𝑎, 𝑏, 𝑐}, 𝑋 

𝛼-closed sets 

𝜙, {𝑑}, 𝑋 

semi-open sets 

𝜙, {𝑎, 𝑏, 𝑐}, 𝑋 

semi-closed sets 

𝜙, {𝑑}, 𝑋 

pre-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

pre-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, {𝑎, 𝑏, 𝑐}, 𝑋 

𝑔-closed sets 

𝜙, {𝑑}, {𝑎, 𝑑}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔∗-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, {𝑎, 𝑏, 𝑐}, 𝑋 

𝑔∗-closed sets 

𝜙, {𝑑}, {𝑎, 𝑑}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔𝛼-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, {𝑎, 𝑏, 𝑐}, 𝑋 

𝑔𝛼-closed sets 

𝜙, {𝑑}, {𝑎, 𝑑}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝛼𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, {𝑎, 𝑏, 𝑐}, 𝑋 

𝛼𝑔-closed sets 

𝜙, {𝑑}, {𝑎, 𝑑}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝜆-open sets 

𝜙, {𝑑}, {𝑎, 𝑏, 𝑐}, 𝑋 

𝜆-closed sets 

𝜙, {𝑑}, {𝑎, 𝑏, 𝑐}, 𝑋 

𝑔Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

𝑔Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

Λ-𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

Λ-𝑔-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

Λ𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, {𝑎, 𝑏, 𝑐}, 𝑋 

Λ𝑔-closed sets 

𝜙, {𝑑}, {𝑎, 𝑑}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 
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𝑔∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, {𝑎, 𝑏, 𝑐}, 𝑋 

𝑔∗Λ-closed sets 

𝜙, {𝑑}, {𝑎, 𝑑}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, 

{𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔∗∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, {𝑎, 𝑏, 𝑐}, 𝑋 

𝑔∗∗Λ-closed sets 

𝜙, {𝑑}, {𝑎, 𝑑}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, 

{𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

Λ𝑔𝛼-open sets 

𝜙, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, {𝑎, 𝑏, 𝑐}, 𝑋 

Λ𝑔𝛼-closed sets 

𝜙, {𝑑}, {𝑎, 𝑑}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, 𝑋 

𝑔𝑠Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

𝑔𝑠Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

𝝀𝒈
𝜶-open sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒅}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒂, 𝒅}, {𝒃, 𝒄}, 

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

𝝀𝒈
𝜶-closed sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒅}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒂, 𝒅}, {𝒃, 𝒄}, 

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

 

Example 4: 𝑿 = {𝒂, 𝒃, 𝒄, 𝒅} 

𝝉 = {𝝓, {𝒂}, {𝒂, 𝒃}, 𝑿} 

𝚲-set ={𝝓, {𝒂}, {𝒂, 𝒃}, 𝑿} 

 

Closed set = {𝝓, {𝒄, 𝒅}, {𝒃, 𝒄, 𝒅}, 𝑿} 

𝛼-open sets 

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, 𝑋 

𝛼-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

semi-open sets 

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, 𝑋 

semi-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

pre-open sets 

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, 𝑋 

pre-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

{𝑏, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, 𝑋 

𝑔-closed sets 

𝜙, {𝑐}, {𝑑}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}, 

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

𝑔∗-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, 𝑋 

𝑔∗-closed sets 

𝜙, {𝑐, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔𝛼-open sets 

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, 𝑋 

𝑔𝛼-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝛼𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

𝛼𝑔-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, 

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

𝜆-open sets 

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑐, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝜆-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

𝑔Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

{𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 
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Λ-𝑔-open sets 

𝜙, {𝑎}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑐, 𝑑}, 

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

Λ-𝑔-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑏, 𝑑}, 

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

Λ𝑔-open sets 

𝜙, {𝑎}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, 𝑋 

Λ𝑔-closed sets 

𝜙, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔∗Λ-open sets 

𝜙, {𝑎}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑐, 𝑑}, 

{𝑏, 𝑐, 𝑑}, 𝑋 

𝑔∗Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑑}, {𝑎, 𝑏}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔∗∗Λ-open sets 

𝜙, {𝑎}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑐, 𝑑}, 

{𝑏, 𝑐, 𝑑}, 𝑋 

𝑔∗∗Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑑}, {𝑎, 𝑏}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

Λ𝑔𝛼-open sets 

𝜙, {𝑎}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, 

{𝑎, 𝑐, 𝑑}, 𝑋 

Λ𝑔𝛼-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, 

{𝑎, 𝑏, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔𝑠Λ-open sets 

𝜙, {𝑎}, {𝑎, 𝑏}, {𝑐, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔𝑠Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝝀𝒈
𝜶-open sets 

𝝓, {𝒂}, {𝒂, 𝒃}, {𝒄, 𝒅}, {𝒂, 𝒄, 𝒅}, {𝒃, 𝒄, 𝒅}, 𝑿 

𝝀𝒈
𝜶-closed sets 

𝝓, {𝒂}, {𝒃}, {𝒂, 𝒃}, {𝒄, 𝒅}, {𝒃, 𝒄, 𝒅}, 𝑿 

 

Example 5: 𝑿 = {𝒂, 𝒃, 𝒄, 𝒅} 

𝝉 = {𝝓, {𝒂}, {𝒄}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒂, 𝒃, 𝒄}, {𝒂, 𝒄, 𝒅}, 𝑿} 

𝚲-set ={𝝓, {𝒂}, {𝒄}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒂, 𝒃, 𝒄}, {𝒂, 𝒄, 𝒅}, 𝑿} 

 

Closed set = {𝝓, {𝒃}, {𝒅}, {𝒃, 𝒅}, {𝒄, 𝒅}, {𝒂, 𝒃, 𝒅}, 

{𝒃, 𝒄, 𝒅}, 𝑿} 

𝛼-open sets 

{𝜙, {𝑎}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑐, 𝑑}, 𝑋} 

𝛼-closed sets 

{𝜙, {𝑏}, {𝑑}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋} 

semi-open sets 

𝜙, {𝑎}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, 

{𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, 𝑋 

semi-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}, 

{𝑎, 𝑏, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

pre-open sets 

𝜙, {𝑎}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑐, 𝑑}, 𝑋 

pre-closed sets 

𝜙, {𝑏}, {𝑑}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔-open sets 

𝜙, {𝑎}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑐, 𝑑}, 𝑋 

𝑔-closed sets 

𝜙, {𝑏}, {𝑑}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔∗-open sets 

𝜙, {𝑎}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑐, 𝑑}, 𝑋 

𝑔∗-closed sets 

𝜙, {𝑏}, {𝑑}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔𝛼-open sets 

𝜙, {𝑎}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑐, 𝑑}, 𝑋 

𝑔𝛼-closed sets 

𝜙, {𝑏}, {𝑑}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝛼𝑔-open sets 

𝜙, {𝑎}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑐, 𝑑}, 𝑋 

𝛼𝑔-closed sets 

𝜙, {𝑏}, {𝑑}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝜆-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

𝜆-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

{𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 
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𝑔Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

𝑔Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

Λ-𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

Λ-𝑔-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

Λ𝑔-open sets 

𝜙, {𝑎}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑐, 𝑑}, 𝑋 

Λ𝑔-closed sets 

𝜙, {𝑏}, {𝑑}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

𝑔∗Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

𝑔∗∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

𝑔∗∗Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

Λ𝑔𝛼-open sets 

𝜙, {𝑎}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑐, 𝑑}, 𝑋 

Λ𝑔𝛼-closed sets 

𝜙, {𝑏}, {𝑑}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔𝑠Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

𝑔𝑠Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

𝝀𝒈
𝜶-open sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒅}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒂, 𝒅}, {𝒃, 𝒄}, 

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

𝝀𝒈
𝜶-closed sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒅}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒂, 𝒅}, {𝒃, 𝒄}, 

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

 

Example 6: 𝑿 = {𝒂, 𝒃, 𝒄, 𝒅} 

𝝉 = {𝝓, {𝒂}, {𝒃}, {𝒂, 𝒃}, {𝒂, 𝒃, 𝒄}, {𝒂, 𝒃, 𝒅}, 𝑿} 

𝚲-set ={𝝓, {𝒂}, {𝒃}, {𝒂, 𝒃}, {𝒂, 𝒃, 𝒄}, {𝒂, 𝒃, 𝒅}, 𝑿} 

 

Closed set = {𝝓, {𝒄}, {𝒅}, {𝒄, 𝒅}, {𝒂, 𝒄, 𝒅}, 

{𝒃, 𝒄, 𝒅}, 𝑿} 

𝛼-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, 𝑋 

𝛼-closed sets 

𝜙, {𝑐}, {𝑑}, {𝑐, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

semi-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, 

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

semi-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, 

{𝑐, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

pre-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, 𝑋 

pre-closed sets 

𝜙, {𝑐}, {𝑑}, {𝑐, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, 𝑋 

𝑔-closed sets 

𝜙, {𝑐}, {𝑑}, {𝑐, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔∗-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, 𝑋 

𝑔∗-closed sets 

𝜙, {𝑐}, {𝑑}, {𝑐, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔𝛼-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, 𝑋 

𝑔𝛼-closed sets 

𝜙, {𝑐}, {𝑑}, {𝑐, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 
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𝛼𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, 𝑋 

𝛼𝑔-closed sets 

𝜙, {𝑐}, {𝑑}, {𝑐, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝜆-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

𝜆-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

𝑔Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

𝑔Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

Λ-𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

Λ-𝑔-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

Λ𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, 𝑋 

Λ𝑔-closed sets 

𝜙, {𝑐}, {𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

𝑔∗Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

𝑔∗∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

𝑔∗∗Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

Λ𝑔𝛼-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, 𝑋 

Λ𝑔𝛼-closed sets 

𝜙, {𝑐}, {𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔𝑠Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

𝑔𝑠Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

𝝀𝒈
𝜶-open sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒅}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒂, 𝒅}, {𝒃, 𝒄}, 

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

𝝀𝒈
𝜶-closed sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒅}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒂, 𝒅}, {𝒃, 𝒄}, 

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

 

Example 7: 𝑿 = {𝒂, 𝒃, 𝒄, 𝒅} 

𝝉 = {𝝓, {𝒅}, {𝒂, 𝒃}, {𝒂, 𝒃, 𝒅}, 𝑿} 

𝚲-set ={𝝓, {𝒅}, {𝒂, 𝒃}, {𝒂, 𝒃, 𝒅}, 𝑿} 

 

Closed set = {𝝓, {𝒄}, {𝒄, 𝒅}, {𝒂, 𝒃, 𝒄}, 𝑿} 

𝛼-open sets 

𝜙, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑏, 𝑑}, 𝑋 

𝛼-closed sets 

𝜙, {𝑐}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, 𝑋 

semi-open sets 

𝜙, {𝑑}, {𝑎, 𝑏}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, 𝑋 

semi-closed sets 

𝜙, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, 𝑋 

pre-open sets 

𝜙, {𝑎}, {𝑏}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑑}, {𝑏, 𝑑}, {𝑎, 𝑏, 𝑑}, 

{𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

pre-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, 

{𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑑}, {𝑏, 𝑑}, {𝑎, 𝑏, 𝑑}, 𝑋 

𝑔-closed sets 

𝜙, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 
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𝑔∗-open sets 

𝜙, {𝑎}, {𝑏}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑑}, {𝑏, 𝑑}, {𝑎, 𝑏, 𝑑}, 𝑋 

𝑔∗-closed sets 

𝜙, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔𝛼-open sets 

𝜙, {𝑎}, {𝑏}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑑}, {𝑏, 𝑑}, {𝑎, 𝑏, 𝑑}, 𝑋 

𝑔𝛼-closed sets 

𝜙, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝛼𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑑}, {𝑏, 𝑑}, {𝑎, 𝑏, 𝑑}, 𝑋 

𝛼𝑔-closed sets 

𝜙, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝜆-open sets 

𝜙, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, 𝑋 

𝜆-closed sets 

𝜙, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, 𝑋 

𝑔Λ-open sets  

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

𝑔Λ-closed sets  

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

Λ-𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

Λ-𝑔-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

Λ𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑑}, {𝑏, 𝑑}, {𝑎, 𝑏, 𝑑}, 𝑋 

Λ𝑔-closed sets 

𝜙, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑑}, {𝑏, 𝑑}, {𝑐, 𝑑}, 

{𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, 𝑋 

𝑔∗Λ-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, {𝑐, 𝑑}, 

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

𝑔∗∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑑}, {𝑏, 𝑑}, {𝑐, 𝑑}, 

{𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, 𝑋 

𝑔∗∗Λ-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, {𝑐, 𝑑}, 

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

Λ𝑔𝛼-open sets 

𝜙, {𝑎}, {𝑏}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑑}, {𝑏, 𝑑}, {𝑎, 𝑏, 𝑑}, 𝑋 

Λ𝑔𝛼-closed sets 

𝜙, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 𝑋 

𝑔𝑠Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

𝑔𝑠Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

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

𝝀𝒈
𝜶-open sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒅}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒂, 𝒅}, {𝒃, 𝒄}, 

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

𝝀𝒈
𝜶-closed sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒅}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒂, 𝒅}, {𝒃, 𝒄}, {𝒃, 𝒅}, 

{𝒄, 𝒅}, {𝒂, 𝒃, 𝒄}, {𝒂, 𝒃, 𝒅}, {𝒂, 𝒄, 𝒅}, {𝒃, 𝒄, 𝒅}, 𝑿 
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Appendix III 

Example 1: 𝑿 = {𝒂, 𝒃, 𝒄, 𝒅, 𝒆} 

𝝉 = {𝝓, {𝒂}, {𝒃, 𝒄, 𝒅}, {𝒂, 𝒃, 𝒄, 𝒅}, {𝒃, 𝒄, 𝒅, 𝒆}, 𝑿} 

𝚲-set= {𝝓, {𝒂}, {𝒃, 𝒄, 𝒅}, {𝒂, 𝒃, 𝒄, 𝒅}. {𝒃, 𝒄, 𝒅, 𝒆}, 𝑿} 

Closed set ={𝝓, {𝒂}, {𝒆}, {𝒂, 𝒆}, {𝒃, 𝒄, 𝒅, 𝒆}, 𝑿} 

𝛼-open sets  

𝜙, {𝑎}, {𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝛼-closed sets 

𝜙, {𝑎}, {𝑒}, {𝑎, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

{𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔-closed sets 

𝜙, {𝑎}, {𝑒}, {𝑎, 𝑒}, {𝑏, 𝑒}, {𝑐, 𝑒}, {𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑒}, {𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒} 

{𝑐, 𝑑, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔∗-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, 

{𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔∗-closed sets 

𝜙, {𝑎}, {𝑒}, {𝑎, 𝑒}, {𝑏, 𝑒}, {𝑐, 𝑒}, {𝑑, 𝑒}, {𝑎, 𝑏, 𝑒}, 

{𝑎, 𝑐, 𝑒}, {𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒} 

{𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝜆-open sets 

𝜙, {𝑎}, {𝑒}, {𝑎, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝜆-closed sets 

𝜙, {𝑎}, {𝑒}, {𝑎, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, 

{𝑎, 𝑒}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑏, 𝑒}, {𝑐, 𝑑}, {𝑐, 𝑒}, {𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, 

{𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, 

{𝑎, 𝑒}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑏, 𝑒}, {𝑐, 𝑑}, {𝑐, 𝑒}, {𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, 

{𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

Λ-𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, 

{𝑎, 𝑒}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑏, 𝑒}, {𝑐, 𝑑}, {𝑐, 𝑒}, {𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, 

{𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

Λ-𝑔-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, 

{𝑎, 𝑒}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑏, 𝑒}, {𝑐, 𝑑}, {𝑐, 𝑒}, {𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, 

{𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

Λ𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, 

{𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

Λ𝑔-closed sets 

𝜙, {𝑎}, {𝑒}, {𝑎, 𝑒}, {𝑏, 𝑒}, {𝑐, 𝑒}, {𝑑, 𝑒}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑒}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, 

{𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, 

{𝑎, 𝑒}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, 

{𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔∗Λ-closed sets 

𝜙, {𝑎}, {𝑒}, {𝑎, 𝑒}, {𝑏, 𝑒}, {𝑐, 𝑒}, {𝑑, 𝑒}, {𝑎, 𝑏, 𝑒}, 

{𝑎, 𝑐, 𝑒}, {𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, 

{𝑐, 𝑑, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}{𝑎, 𝑏, 𝑑, 𝑒}, 

{𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔∗∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑎, 𝑒}, {𝑏, 𝑐}, 

{𝑏, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔∗∗Λ-closed sets 

𝜙, {𝑎}, {𝑒}, {𝑎, 𝑒}, {𝑏, 𝑒}, {𝑐, 𝑒}, {𝑑, 𝑒}, 

{𝑎, 𝑐, 𝑒}, {𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, 

{𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 
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𝑔𝑠Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑎, 𝑒}, {𝑏, 𝑐}, 

{𝑏, 𝑑}, {𝑏, 𝑒}, {𝑐, 𝑑}, {𝑐, 𝑒}, {𝑑, 𝑒}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, 

{𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, {𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, 

{𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, 

{𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔𝑠Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑎, 𝑒}, {𝑏, 𝑐}, 

{𝑏, 𝑑}, {𝑐, 𝑑}, {𝑐, 𝑒}, {𝑑, 𝑒}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑒}, 

{𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, {𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, 

{𝑐, 𝑑, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, 

{𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝝀𝒈
𝜶-open sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒅}, {𝒆}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒂, 𝒅}, {𝒂, 𝒆}, {𝒃, 𝒄}, 

{𝒃, 𝒅}, {𝒃, 𝒆}, {𝒄, 𝒅}, {𝒄, 𝒆}, {𝒅, 𝒆}, {𝒂, 𝒃, 𝒄}, {𝒂, 𝒃, 𝒅}, 

{𝒂, 𝒃, 𝒆}, {𝒂, 𝒄, 𝒅}, {𝒂, 𝒄, 𝒆}, {𝒂, 𝒅, 𝒆}, {𝒃, 𝒄, 𝒅}, {𝒃, 𝒄, 𝒆}, 

{𝒃, 𝒅, 𝒆}, {𝒄, 𝒅, 𝒆}, {𝒂, 𝒃, 𝒄, 𝒅}, {𝒂, 𝒃, 𝒄, 𝒆}, {𝒂, 𝒃, 𝒅, 𝒆}, 

{𝒂, 𝒄, 𝒅, 𝒆}, {𝒃, 𝒄, 𝒅, 𝒆}, 𝑿 

𝝀𝒈
𝜶-closed sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒅}, {𝒆}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒂, 𝒅}, {𝒂, 𝒆}, {𝒃, 𝒄}, 

{𝒃, 𝒅}, {𝒄, 𝒅}, {𝒄, 𝒆}, {𝒅, 𝒆}, {𝒂, 𝒃, 𝒄}, {𝒂, 𝒃, 𝒅}, {𝒂, 𝒃, 𝒆}, 

{𝒂, 𝒄, 𝒅}, {𝒂, 𝒄, 𝒆}, {𝒂, 𝒅, 𝒆}, {𝒃, 𝒄, 𝒅}, {𝒃, 𝒄, 𝒆}, {𝒃, 𝒅, 𝒆}, 

{𝒄, 𝒅, 𝒆}, {𝒂, 𝒃, 𝒄, 𝒅}, {𝒂, 𝒃, 𝒄, 𝒆}, {𝒂, 𝒃, 𝒅, 𝒆}, {𝒂, 𝒄, 𝒅, 𝒆}, 

{𝒃, 𝒄, 𝒅, 𝒆}, 𝑿 

 

Example 2: 𝑿 = {𝒂, 𝒃, 𝒄, 𝒅, 𝒆} 

𝝉 = {𝝓, {𝒂}, {𝒃, 𝒄}, {𝒂, 𝒃, 𝒄}, {𝒃, 𝒄, 𝒅, 𝒆}, 𝑿} 

𝚲-set= {𝝓, {𝒂}, {𝒃, 𝒄}, {𝒂, 𝒃, 𝒄}, {𝒃, 𝒄, 𝒅, 𝒆}, 𝑿} 

Closed set ={𝝓, {𝒂}, {𝒅, 𝒆}, {𝒂, 𝒅, 𝒆}, {𝒃, 𝒄, 𝒅, 𝒆}, 𝑿} 

𝛼-open sets  

𝜙, {𝑎}, {𝑏, 𝑐}, {𝑎, 𝑏, 𝑐}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝛼-closed sets 

𝜙, {𝑎}, {𝑎, 𝑑}, {𝑎, 𝑒}, {𝑑, 𝑒}, {𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑎, 𝑒}, {𝑏, 𝑐}, 

{𝑏, 𝑑}, {𝑏, 𝑒}, {𝑐, 𝑑}, {𝑐, 𝑒}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑒}, 

{𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, 

{𝑏, 𝑐, 𝑑, 𝑒}, 𝑋} 

𝑔-closed sets 

𝜙, {𝑎}, {𝑑}, {𝑒}, {𝑎, 𝑑}, {𝑎, 𝑒}, {𝑏, 𝑑}, {𝑏, 𝑒}, {𝑐, 𝑑}, {𝑐, 𝑒}, 

{𝑑, 𝑒}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, {𝑎, 𝑑, 𝑒}, 

{𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, 

{𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔∗-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, 

{𝑏, 𝑐}, {𝑎, 𝑏, 𝑐}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔∗-closed sets 

𝜙, {𝑎}, {𝑑, 𝑒}, {𝑎, 𝑑, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, 

{𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝜆-open sets 

𝜙, {𝑎}, {𝑏, 𝑐}, {𝑑, 𝑒}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝜆-closed sets 

𝜙, {𝑎}, {𝑏, 𝑐}, {𝑑, 𝑒}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔Λ-open sets  

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, 

{𝑎, 𝑒}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑏, 𝑒}, {𝑐, 𝑑}, {𝑐, 𝑒}, {𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, 

{𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, 

{𝑎, 𝑒}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑏, 𝑒}, {𝑐, 𝑑}, {𝑐, 𝑒}, {𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, 

{𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

Λ-𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, 

{𝑎, 𝑒}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑏, 𝑒}, {𝑐, 𝑑}, {𝑐, 𝑒}, {𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, 

{𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

Λ-𝑔-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, 

{𝑎, 𝑒}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑏, 𝑒}, {𝑐, 𝑑}, {𝑐, 𝑒}, {𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, 

{𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

Λ𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, 

{𝑎, 𝑒}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑏, 𝑒}, {𝑐, 𝑑}, {𝑐, 𝑒}, 

Λ𝑔-closed sets 

𝜙, {𝑎}, {𝑑}, {𝑒}, {𝑎, 𝑑}, {𝑎, 𝑒}, {𝑏, 𝑑}, {𝑏, 𝑒}, {𝑐, 𝑑}, {𝑐, 𝑒}, 

{𝑑, 𝑒}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, {𝑎, 𝑑, 𝑒}, 
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{𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, {𝑏, 𝑐, 𝑑}, 

{𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

{𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒},  

{𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, {𝑑, 𝑒}, {𝑎, 𝑏, 𝑐}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔∗Λ-closed sets 

𝜙, {𝑎}, {𝑏, 𝑐}, {𝑑, 𝑒}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑑, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔∗∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑎, 𝑒}, {𝑏, 𝑐}, 

{𝑏, 𝑑}, {𝑏, 𝑒}, {𝑐, 𝑑}, {𝑐, 𝑒}, {𝑑, 𝑒}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, 

{𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, {𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔∗∗Λ-closed sets 

𝜙, {𝑎}, {𝑑}, {𝑒}, {𝑎, 𝑑}, {𝑎, 𝑒}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑏, 𝑒}, {𝑐, 𝑑}, 

{𝑐, 𝑒}, {𝑑, 𝑒}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑑}, 

{𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔𝑠Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 

{𝑏, 𝑑}, {𝑏, 𝑒}, {𝑐, 𝑑}, {𝑐, 𝑒}, {𝑑, 𝑒}, {𝑎, 𝑏, 𝑐}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔𝑠Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑎, 𝑒}, {𝑏, 𝑐}, 

{𝑑, 𝑒}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑒}, 

{𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, {𝑎, 𝑑, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, 

{𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝝀𝒈
𝜶-open sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒅}, {𝒆}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒃, 𝒄}, 

{𝒃, 𝒅}, {𝒃, 𝒆}, {𝒄, 𝒅}, {𝒄, 𝒆}, {𝒅, 𝒆}, {𝒂, 𝒃, 𝒄}, 

{𝒂, 𝒅, 𝒆}, {𝒃, 𝒄, 𝒅}, {𝒃, 𝒄, 𝒆}, {𝒃, 𝒅, 𝒆}, {𝒄, 𝒅, 𝒆}, 

{𝒂, 𝒃, 𝒅, 𝒆}, {𝒂, 𝒄, 𝒅, 𝒆}, {𝒃, 𝒄, 𝒅, 𝒆}, 𝑿 

𝝀𝒈
𝜶-closed sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒂, 𝒅}, {𝒂, 𝒆}, {𝒃, 𝒄}, 

{𝒅, 𝒆}, {𝒂, 𝒃, 𝒄}, {𝒂, 𝒃, 𝒅}, {𝒂, 𝒃, 𝒆}, 

{𝒂, 𝒄, 𝒅}, {𝒂, 𝒄, 𝒆}, {𝒂, 𝒅, 𝒆}, {𝒃, 𝒅, 𝒆}, {𝒄, 𝒅, 𝒆}, 

{𝒂, 𝒃, 𝒄, 𝒅}, {𝒂, 𝒃, 𝒄, 𝒆}, {𝒂, 𝒃, 𝒅, 𝒆}, {𝒂, 𝒄, 𝒅, 𝒆}, 

{𝒃, 𝒄, 𝒅, 𝒆}, 𝑿 

 

Example 3: 𝑿 = {𝒂, 𝒃, 𝒄, 𝒅, 𝒆} 

𝝉 = {𝝓, {𝒂}, {𝒃, 𝒄, 𝒅}, {𝒂, 𝒃, 𝒄, 𝒅}, 𝑿} 

𝚲-set= {𝝓, {𝒂}, {𝒃, 𝒄, 𝒅}, {𝒂, 𝒃, 𝒄, 𝒅}, 𝑿} 

Closed set ={𝝓, {𝒆}, {𝒂, 𝒆}, {𝒃, 𝒄, 𝒅, 𝒆}, 𝑿} 

𝛼-open sets  

𝜙, {𝑎}, {𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑑}, 𝑋 

𝛼-closed sets 

𝜙, {𝑒}, {𝑎, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, 

{𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 

{𝑎, 𝑏, 𝑐, 𝑑}, 𝑋} 

𝑔-closed sets 

𝜙, {𝑒}, {𝑎, 𝑒}, {𝑏, 𝑒}, {𝑐, 𝑒}, {𝑑, 𝑒}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑒}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑒}, 

{𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝜆-open sets 

𝜙, {𝑎}, {𝑒}, {𝑎, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝜆-closed sets 

𝜙, {𝑎}, {𝑒}, {𝑎, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔𝑠Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, 

{𝑎, 𝑒}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑏, 𝑒}, {𝑐, 𝑑}, {𝑐, 𝑒}, {𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, 

{𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔𝑠Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, 

{𝑎, 𝑒}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑏, 𝑒}, {𝑐, 𝑑}, {𝑐, 𝑒}, {𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, 

{𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝝀𝒈
𝜶-open sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒅}, {𝒆}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒂, 𝒅}, 

{𝒂, 𝒆}, {𝒃, 𝒄}, {𝒃, 𝒅}, {𝒃, 𝒆}, {𝒄, 𝒅}, {𝒄, 𝒆}, {𝒅, 𝒆}, 

𝝀𝒈
𝜶-closed sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒅}, {𝒆}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒂, 𝒅}, 

{𝒂, 𝒆}, {𝒃, 𝒄}, {𝒃, 𝒅}, {𝒃, 𝒆}, {𝒄, 𝒅}, {𝒄, 𝒆}, {𝒅, 𝒆}, 
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{𝒂, 𝒃, 𝒄}, {𝒂, 𝒃, 𝒅}, {𝒂, 𝒃, 𝒆}, {𝒂, 𝒄, 𝒅}, {𝒂, 𝒄, 𝒆}, 

{𝒂, 𝒅, 𝒆}, {𝒃, 𝒄, 𝒅}, {𝒃, 𝒄, 𝒆}, {𝒃, 𝒅, 𝒆}, {𝒄, 𝒅, 𝒆}, 

{𝒂, 𝒃, 𝒄, 𝒅}, {𝒂, 𝒃, 𝒄, 𝒆}, {𝒂, 𝒃, 𝒅, 𝒆}, {𝒂, 𝒄, 𝒅, 𝒆}, 

{𝒃, 𝒄, 𝒅, 𝒆}, 𝑿 

{𝒂, 𝒃, 𝒄}, {𝒂, 𝒃, 𝒅}, {𝒂, 𝒃, 𝒆}, {𝒂, 𝒄, 𝒅}, {𝒂, 𝒄, 𝒆}, 

{𝒂, 𝒅, 𝒆}, {𝒃, 𝒄, 𝒅}, {𝒃, 𝒄, 𝒆}, {𝒃, 𝒅, 𝒆}, {𝒄, 𝒅, 𝒆}, 

{𝒂, 𝒃, 𝒄, 𝒅}, {𝒂, 𝒃, 𝒄, 𝒆}, {𝒂, 𝒃, 𝒅, 𝒆}, {𝒂, 𝒄, 𝒅, 𝒆}, 

{𝒃, 𝒄, 𝒅, 𝒆}, 𝑿 

 

Example 4: 𝑿 = {𝒂, 𝒃, 𝒄, 𝒅, 𝒆} 

𝝉 = {𝝓, {𝒂}, {𝒃, 𝒄}, {𝒂, 𝒃, 𝒄}, 𝑿} 

𝚲-set= {𝝓, {𝒂}, {𝒃, 𝒄}, {𝒂, 𝒃, 𝒄}, 𝑿} 

Closed set ={𝝓, {𝒅, 𝒆}, {𝒂, 𝒅, 𝒆}, {𝒃, 𝒄, 𝒅, 𝒆}, 𝑿} 

𝛼-open sets  

𝜙, {𝑎}, {𝑏, 𝑐}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, 𝑋 

𝛼-closed sets 

𝜙, {𝑑}, {𝑒}, {𝑑, 𝑒}, {𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑎, 𝑒}, {𝑏, 𝑐}, 

{𝑏, 𝑑}, {𝑏, 𝑒}, {𝑐, 𝑑}, {𝑐, 𝑒}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑒}, 

{𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑑}, 

{𝑎, 𝑏, 𝑐, 𝑒}, 𝑋 

𝑔-closed sets 

𝜙, {𝑑}, {𝑒}, {𝑎, 𝑑}, {𝑎, 𝑒}, {𝑏, 𝑑}, {𝑏, 𝑒}, {𝑐, 𝑑}, {𝑐, 𝑒}, 

{𝑑, 𝑒}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, {𝑎, 𝑑, 𝑒}, 

{𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, 

{𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔∗-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, {𝑎, 𝑏, 𝑐}, 𝑋 

𝑔∗-closed sets 

𝜙, {𝑑, 𝑒}, {𝑎, 𝑑, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, 

{𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝜆-open sets 

𝜙, {𝑎}, {𝑏, 𝑐}, {𝑑, 𝑒}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝜆-closed sets 

𝜙, {𝑎}, {𝑏, 𝑐}, {𝑑, 𝑒}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

Λ-𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, 

{𝑎, 𝑒}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑏, 𝑒}, {𝑐, 𝑑}, {𝑐, 𝑒}, {𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, 

{𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

Λ-𝑔-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, 

{𝑎, 𝑒}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑏, 𝑒}, {𝑐, 𝑑}, {𝑐, 𝑒}, {𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, 

{𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, {𝑑, 𝑒}, {𝑎, 𝑏, 𝑐}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔∗Λ-closed sets 

𝜙, {𝑎}, {𝑏, 𝑐}, {𝑑, 𝑒}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑑, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔∗∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑎, 𝑒}, {𝑏, 𝑐}, 

{𝑏, 𝑑}, {𝑏, 𝑒}, {𝑐, 𝑑}, {𝑐, 𝑒}, {𝑑, 𝑒}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, 

{𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, {𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔∗∗Λ-closed sets 

𝜙, {𝑎}, {𝑑}, {𝑒}, {𝑎, 𝑑}, {𝑎, 𝑒}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑏, 𝑒}, {𝑐, 𝑑}, 

{𝑐, 𝑒}, {𝑑, 𝑒}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑑}, 

{𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔𝑠Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, 

{𝑑, 𝑒}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑑, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔𝑠Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, {𝑑, 𝑒}, {𝑎, 𝑏, 𝑐}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, 

{𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝝀𝒈
𝜶-open sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒃, 𝒄}, 

{𝒅, 𝒆}, {𝒂, 𝒃, 𝒄}, {𝒂, 𝒅, 𝒆}, {𝒃, 𝒅, 𝒆}, {𝒄, 𝒅, 𝒆}, 

{𝒂, 𝒃, 𝒅, 𝒆}, {𝒂, 𝒄, 𝒅, 𝒆}, {𝒃, 𝒄, 𝒅, 𝒆}, 𝑿 

𝝀𝒈
𝜶-closed sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒃, 𝒄}, {𝒅, 𝒆}, {𝒂, 𝒃, 𝒄}, 

{𝒂, 𝒅, 𝒆}, {𝒃, 𝒅, 𝒆}, {𝒄, 𝒅, 𝒆}, {𝒂, 𝒃, 𝒅, 𝒆}, {𝒂, 𝒄, 𝒅, 𝒆}, 

{𝒃, 𝒄, 𝒅, 𝒆}, 𝑿 
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Example 5: 𝑿 = {𝒂, 𝒃, 𝒄, 𝒅, 𝒆} 

𝝉 = {𝝓, {𝒂}, {𝒃}, {𝒂, 𝒃}, {𝒃, 𝒄}, {𝒂, 𝒃, 𝒄}, {𝒃, 𝒄, 𝒅}, 

{𝒂, 𝒃, 𝒄, 𝒅}, {𝒃, 𝒄, 𝒅, 𝒆}, 𝑿} 

𝚲-set= {𝝓, {𝒂}, {𝒃}, {𝒂, 𝒃}, {𝒃, 𝒄}, {𝒂, 𝒃, 𝒄}, {𝒃, 𝒄, 𝒅} 

{𝒂, 𝒃, 𝒄, 𝒅}, {𝒃, 𝒄, 𝒅, 𝒆}, 𝑿} 

Closed set ={𝝓, {𝒂}, {𝒆}, {𝒂, 𝒆}, {𝒅, 𝒆}, {𝒂, 𝒅, 𝒆}{𝒄, 𝒅, 𝒆} 

{𝒂, 𝒄, 𝒅, 𝒆}, {𝒃, 𝒄, 𝒅, 𝒆}, 𝑿} 

𝛼-open sets  

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑏, 𝑒}, 

{𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝛼-closed sets 

𝜙, {𝑎}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑐}, {𝑎, 𝑑}, 

{𝑎, 𝑒}, {𝑐, 𝑑}, {𝑐, 𝑒}, {𝑑, 𝑒}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, 

{𝑎, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, 

{𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔-closed sets 

𝜙, {𝑎}, {𝑒}, {𝑎, 𝑒}, {𝑏, 𝑒}, {𝑐, 𝑒}, {𝑑, 𝑒}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑒}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔∗-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, 

{𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔∗-closed sets 

𝜙, {𝑎}, {𝑒}, {𝑎, 𝑒}, {𝑏, 𝑒}, {𝑐, 𝑒}, {𝑑, 𝑒}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑒}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝜆-open sets 

𝜙, {𝑎}, {𝑏}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑒}, {𝑏, 𝑐}, {𝑏, 𝑒}, {𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, 

{𝑐, 𝑑, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, 

{𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝜆-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, 

{𝑎, 𝑒}, {𝑏, 𝑐}, {𝑐, 𝑑}, {𝑑, 𝑒}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑐, 𝑑}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑐, 𝑑, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑑, 𝑒}, 

{𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔Λ-open sets  

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, 

{𝑎, 𝑒}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑏, 𝑒}, {𝑐, 𝑑}, {𝑐, 𝑒}, {𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑒}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, 

{𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, 

{𝑎, 𝑒}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑐, 𝑒}, {𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, 

{𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

Λ-𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑒}, {𝑏, 𝑐}, {𝑏, 𝑒}, {𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, 

{𝑐, 𝑑, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, 

{𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

Λ-𝑔-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, 

{𝑎, 𝑒}, {𝑏, 𝑐}, {𝑐, 𝑑}, {𝑑, 𝑒}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑐, 𝑑}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑐, 𝑑, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑑, 𝑒}, 

{𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

Λ𝑔-open sets 

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑎, 𝑏, 𝑐}, {𝑏, 𝑐, 𝑑}, 

{𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

Λ𝑔-closed sets 

𝜙, {𝑎}, {𝑒}, {𝑎, 𝑑}, {𝑎, 𝑒}, {𝑑, 𝑒}, {𝑎, 𝑑, 𝑒}, 

{𝑐, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑑}, 

{𝑎, 𝑒}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑏, 𝑒}, {𝑐, 𝑑}, {𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, 

{𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, 

{𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔∗Λ-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, 

{𝑎, 𝑒}, {𝑏, 𝑐}, {𝑐, 𝑑}, {𝑐, 𝑒}, {𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, 

{𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 
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𝑔∗∗Λ-open sets 

𝜙, {𝑎}, {𝑏}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑒}, {𝑏, 𝑐},

{𝑏, 𝑒}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑑} 

{𝑎, 𝑏, 𝑐, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔∗∗Λ-closed sets 

𝜙, {𝑎}, {𝑑}, {𝑒}, {𝑎, 𝑑}, {𝑎, 𝑒}, {𝑐, 𝑑}, {𝑑, 𝑒}, {𝑎, 𝑐, 𝑑}, 

{𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑐, 𝑑, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑑}, 

{𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝝀𝒈
𝜶-open sets 

𝝓, {𝒂}, {𝒃}, {𝒆}, {𝒂, 𝒃}, {𝒂, 𝒆}, {𝒃, 𝒄}, 

{𝒃, 𝒆}, {𝒅, 𝒆}, {𝒂, 𝒃, 𝒄}, {𝒂, 𝒃, 𝒆}, {𝒂, 𝒅, 𝒆}, {𝒃, 𝒄, 𝒅}, 

{𝒃, 𝒄, 𝒆}, {𝒃, 𝒅, 𝒆}, {𝒄, 𝒅, 𝒆}, {𝒂, 𝒃, 𝒄, 𝒅}, 

{𝒂, 𝒃, 𝒄, 𝒆}, {𝒂, 𝒃, 𝒅, 𝒆}, {𝒂, 𝒄, 𝒅, 𝒆}, {𝒃, 𝒄, 𝒅, 𝒆}, 𝑿 

𝝀𝒈
𝜶-closed sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒅}, {𝒆}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒂, 𝒅}, {𝒂, 𝒆}, {𝒃, 𝒄}, 

{𝒄, 𝒅}, {𝒅, 𝒆}, {𝒂, 𝒃, 𝒄}, {𝒂, 𝒄, 𝒅}, {𝒂, 𝒅, 𝒆}, {𝒃, 𝒄, 𝒅}, {𝒄, 𝒅, 𝒆}, 

{𝒂, 𝒃, 𝒄, 𝒅}, {𝒂, 𝒄, 𝒅, 𝒆}, {𝒃, 𝒄, 𝒅, 𝒆}, 𝑿 

 

Example 6: 𝑿 = {𝒂, 𝒃, 𝒄, 𝒅, 𝒆} 

𝝉 = {𝝓, {𝒂}, {𝒃}, {𝒂, 𝒃}, {𝒄, 𝒅}, {𝒂, 𝒄, 𝒅}, {𝒃, 𝒄, 𝒅}, 

{𝒄, 𝒅, 𝒆}, {𝒂, 𝒃, 𝒄, 𝒅}, {𝒂, 𝒄, 𝒅, 𝒆}, {𝒃, 𝒄, 𝒅, 𝒆}, 𝑿} 

𝚲-set= {𝝓, {𝒂}, {𝒃}, {𝒂, 𝒃}, {𝒄, 𝒅}, {𝒂, 𝒄, 𝒅}, {𝒃, 𝒄, 𝒅}, 

{𝒄, 𝒅, 𝒆}, {𝒂, 𝒃, 𝒄, 𝒅}, {𝒂, 𝒄, 𝒅, 𝒆}, {𝒃, 𝒄, 𝒅, 𝒆}, 𝑿} 

Closed set 

={𝝓, {𝒂}, {𝒃}, {𝒆}, {𝒂, 𝒃}, {𝒂, 𝒆}, {𝒃, 𝒆}{𝒂, 𝒃, 𝒆}, {𝒄, 𝒅, 𝒆}, 

{𝒂, 𝒄, 𝒅, 𝒆}, {𝒃, 𝒄, 𝒅, 𝒆}, 𝑿} 

𝛼-open sets  

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑐, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝛼-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑒}, {𝑏, 𝑒}, {𝑎, 𝑏, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝜆-open sets 

𝜙, {𝑎}, {𝑏}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑒}, {𝑐, 𝑑}, {𝑏, 𝑒}, {𝑎, 𝑏, 𝑒}, 

{𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, {𝑐, 𝑑, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑑, 𝑒}, 

{𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝜆-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑒}, {𝑏, 𝑒}, {𝑐, 𝑑}, {𝑎, 𝑐, 𝑑}, 

{𝑎, 𝑏, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑐, 𝑑, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑑, 𝑒}, 

{𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔-open sets  

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, 

{𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑒}, {𝑏, 𝑒}, {𝑐, 𝑒}, {𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑒}, {𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝝀𝒈
𝜶-open sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒅}, {𝒆}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒂, 𝒅}, 

{𝒂, 𝒆}, {𝒃, 𝒄}, {𝒃, 𝒅}, {𝒃, 𝒆}, {𝒄, 𝒅}, {𝒄, 𝒆}, {𝒅, 𝒆}, 

{𝒂, 𝒃, 𝒄}, {𝒂, 𝒃, 𝒅}, {𝒂, 𝒃, 𝒆}, {𝒂, 𝒄, 𝒅}, {𝒂, 𝒄, 𝒆}, 

{𝒂, 𝒅, 𝒆}, {𝒃, 𝒄, 𝒅}, {𝒃, 𝒄, 𝒆}, {𝒃, 𝒅, 𝒆}, {𝒄, 𝒅, 𝒆}, 

{𝒂, 𝒃, 𝒄, 𝒅}, {𝒂, 𝒃, 𝒄, 𝒆}, {𝒂, 𝒃, 𝒅, 𝒆}, {𝒂, 𝒄, 𝒅, 𝒆}, 

{𝒃, 𝒄, 𝒅, 𝒆}, 𝑿 

𝝀𝒈
𝜶-closed sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒅}, {𝒆}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒂, 𝒅}, 

{𝒂, 𝒆}, {𝒃, 𝒄}, {𝒃, 𝒅}, {𝒃, 𝒆}, {𝒄, 𝒅}, {𝒄, 𝒆}, {𝒅, 𝒆}, 

{𝒂, 𝒃, 𝒄}, {𝒂, 𝒃, 𝒅}, {𝒂, 𝒃, 𝒆}, {𝒂, 𝒄, 𝒅}, {𝒂, 𝒄, 𝒆}, 

{𝒂, 𝒅, 𝒆}, {𝒃, 𝒄, 𝒅}, {𝒃, 𝒄, 𝒆}, {𝒃, 𝒅, 𝒆}, {𝒄, 𝒅, 𝒆}, 

{𝒂, 𝒃, 𝒄, 𝒅}, {𝒂, 𝒃, 𝒄, 𝒆}, {𝒂, 𝒃, 𝒅, 𝒆}, {𝒂, 𝒄, 𝒅, 𝒆}, 

{𝒃, 𝒄, 𝒅, 𝒆}, 𝑿 

 

Example 7: 𝑿 = {𝒂, 𝒃, 𝒄, 𝒅, 𝒆} 

𝝉 = {𝝓, {𝒂}, {𝒅}, {𝒂, 𝒅}, {𝒄, 𝒅}, {𝒅, 𝒆}, 

{𝒂, 𝒄, 𝒅}, {𝒂, 𝒅, 𝒆}, {𝒄, 𝒅, 𝒆}, {𝒂, 𝒄, 𝒅, 𝒆}, 𝑿} 

𝚲-set= {𝝓, {𝒂}, {𝒅}, {𝒂, 𝒅}, {𝒄, 𝒅}, {𝒅, 𝒆}, 

{𝒂, 𝒄, 𝒅}, {𝒂, 𝒅, 𝒆}, {𝒄, 𝒅, 𝒆}, {𝒂, 𝒄, 𝒅, 𝒆}, 𝑿} 

Closed set ={𝝓, {𝒃}, {𝒃, 𝒄}, {𝒃, 𝒆}, {𝒂, 𝒃}, {𝒂, 𝒃, 𝒄}, 

{𝒂, 𝒃, 𝒆}, {𝒃, 𝒄, 𝒆}, {𝒂, 𝒃, 𝒄, 𝒆}, {𝒃, 𝒄, 𝒅, 𝒆}, 𝑿} 

𝛼-open sets  

𝜙, {𝑎}, {𝑑}, {𝑎, 𝑑}, {𝑐, 𝑑}, {𝑑, 𝑒}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, 

{𝑎, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, 𝑋 

𝛼-closed sets 

𝜙, {𝑏}, {𝑐}, {𝑒}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑏, 𝑒}, {𝑐, 𝑒}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑒}, 

{𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 
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𝜆-open sets 

𝜙, {𝑎}, {𝑏}, {𝑑}, {𝑏, 𝑐}, {𝑎, 𝑏}, {𝑏, 𝑒}, {𝑎, 𝑑}, {𝑐, 𝑑}, {𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝜆-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑒}, {𝑐, 𝑑}, {𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑒}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔-open sets  

𝜙, {𝑎}, {𝑐}, {𝑑}, {𝑒}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑎, 𝑒}, {𝑐, 𝑑}, {𝑐, 𝑒}, 

{𝑑, 𝑒}, {𝑎, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑒}, {𝑎, 𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔-closed sets 

𝜙, {𝑏}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑏, 𝑒}, 

{𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑏, 𝑒}, {𝑏, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝝀𝒈
𝜶-open sets 

𝝓, {𝒂}, {𝒃}, {𝒅}, {𝒂, 𝒃}, {𝒂, 𝒅}, {𝒃, 𝒄}, {𝒃, 𝒆}, {𝒄, 𝒅}, {𝒅, 𝒆}, 

{𝒂, 𝒃, 𝒄}, {𝒂, 𝒃, 𝒅}, {𝒂, 𝒃, 𝒆}, {𝒂, 𝒄, 𝒅}, {𝒂, 𝒅, 𝒆}, {𝒃, 𝒄, 𝒅}, 

{𝒃, 𝒄, 𝒆}, {𝒃, 𝒅, 𝒆}, {𝒄, 𝒅, 𝒆}, {𝒂, 𝒃, 𝒄, 𝒅}, 

{𝒂, 𝒃, 𝒄, 𝒆}, {𝒂, 𝒃, 𝒅, 𝒆}, {𝒂, 𝒄, 𝒅, 𝒆}, {𝒃, 𝒄, 𝒅, 𝒆}, 𝑿 

𝝀𝒈
𝜶-closed sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒅}, {𝒆}, {𝒂, 𝒃}, {𝒂, 𝒄}, {𝒂, 𝒅}, 

{𝒂, 𝒆}, {𝒃, 𝒄}, {𝒃, 𝒆}, {𝒄, 𝒅}, {𝒄, 𝒆}, {𝒅, 𝒆}, 

{𝒂, 𝒃, 𝒄}, {𝒂, 𝒃, 𝒆}, {𝒂, 𝒄, 𝒅}, {𝒂, 𝒅, 𝒆}, {𝒃, 𝒄, 𝒆}, {𝒄, 𝒅, 𝒆}, 

{𝒂, 𝒃, 𝒄, 𝒆}, {𝒂, 𝒄, 𝒅, 𝒆}, {𝒃, 𝒄, 𝒅, 𝒆}, 𝑿 

 

 

Example 8: 𝑿 = {𝒂, 𝒃, 𝒄, 𝒅, 𝒆} 

𝝉 = {𝝓, {𝒂}, {𝒃}, {𝒂, 𝒃}, {𝒂, 𝒃, 𝒆}, {𝒂, 𝒃, 𝒄, 𝒆}, 

{𝒂, 𝒃, 𝒅, 𝒆}, 𝑿} 

𝚲-set= {𝝓, {𝒂}, {𝒃}, {𝒂, 𝒃}, {𝒂, 𝒃, 𝒆}, {𝒂, 𝒃, 𝒄, 𝒆}, 

{𝒂, 𝒃, 𝒅, 𝒆}, 𝑿} 

Closed set 

={𝝓, {𝒄}, {𝒅}, {𝒄, 𝒅}, {𝒄, 𝒅, 𝒆}, {𝒂, 𝒄, 𝒅, 𝒆}, {𝒃, 𝒄, 𝒅, 𝒆}, 𝑿} 

𝛼-open sets  

𝜙, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, 

{𝑎, 𝑏, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, 𝑋 

𝛼-closed sets 

𝜙, {𝑐}, {𝑑}, {𝑒}, {𝑐, 𝑑}, {𝑐, 𝑒}, {𝑑, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝜆-open sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝜆-closed sets 

𝜙, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑐, 𝑑}, {𝑎, 𝑏, 𝑒}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝑔-open sets  

𝜙, {𝑎}, {𝑏}, {𝑒}, {𝑎, 𝑏}, {𝑎, 𝑒}, {𝑏, 𝑒}, {𝑎, 𝑏, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑑, 𝑒}, 𝑋 

𝑔-closed sets 

𝜙, {𝑐}, {𝑑}, {𝑐, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}, {𝑐, 𝑑, 𝑒}, 

{𝑎, 𝑏, 𝑐, 𝑑}, {𝑎, 𝑐, 𝑑, 𝑒}, {𝑏, 𝑐, 𝑑, 𝑒}, 𝑋 

𝝀𝒈
𝜶-open sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒅}, {𝒂, 𝒃}, {𝒃, 𝒄}, {𝒃, 𝒅}, {𝒄, 𝒅}, 

{𝒂, 𝒃, 𝒄}, {𝒂, 𝒃, 𝒅}, {𝒂, 𝒃, 𝒆}, {𝒂, 𝒄, 𝒅}, {𝒃, 𝒄, 𝒅}, 

{𝒄, 𝒅, 𝒆}, {𝒂, 𝒃, 𝒄, 𝒅}, {𝒂, 𝒃, 𝒄, 𝒆}, {𝒂, 𝒃, 𝒅, 𝒆}, {𝒂, 𝒄, 𝒅, 𝒆}, 

{𝒃, 𝒄, 𝒅, 𝒆}, 𝑿 

𝝀𝒈
𝜶-closed sets 

𝝓, {𝒂}, {𝒃}, {𝒄}, {𝒅}, {𝒆}, {𝒂, 𝒃}, {𝒂, 𝒆}, {𝒃, 𝒆}, {𝒄, 𝒅}, {𝒄, 𝒆}, 

{𝒅, 𝒆}, {𝒂, 𝒃, 𝒆}, {𝒂, 𝒄, 𝒆}, {𝒂, 𝒅, 𝒆}, {𝒄, 𝒅, 𝒆}, 

{𝒂, 𝒃, 𝒄, 𝒆}, {𝒂, 𝒃, 𝒅, 𝒆}, {𝒂, 𝒄, 𝒅, 𝒆}, {𝒃, 𝒄, 𝒅, 𝒆}, 𝑿 


