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Abstract 

The aim of this paper is to introduce a new class of continuous and 

irresolute functions called 𝐾𝑆𝑔𝑠(𝐾𝑆𝑠𝑔) -continuous and 

𝐾𝑆𝑔𝑠(𝐾𝑆𝑠𝑔)-irresolute functions in Kasaj Topological Spaces. Also we 

study some characterizations of 𝐾𝑆𝑔𝑠(𝐾𝑆𝑠𝑔) -continuous and 

𝐾𝑆𝑔𝑠(𝐾𝑆𝑠𝑔)-irresolute functions. 

Keywords:  𝐾𝑆ℜ(𝔛) , 𝐾𝑆ℜ(𝔜) , KS-semi-continuous, 𝐾𝑆𝑔 -continuous, 

𝐾𝑆𝑔𝑠 -continuous, 𝐾𝑆𝑠𝑔 -continuous, KS-irresolute, KS-semi-irresolute, 

𝐾𝑆𝑔-irresolute, 𝐾𝑆𝑔𝑠-irresolute, 𝐾𝑆𝑠𝑔-irresolute 

1.  INTRODUCTION AND PRELIMINARIES 

 In 2020, Kashyap.G.Rachchh and Sajeed.I.Ghanchi [1] introduced partial extension of 

Micro Topological Space namely Kasaj Topological Spaces and the Kasaj-continuous 

functions. Kashyap.G.Rachchh, Sajeed.I.Ghanchi and Asfak A.Soneji [2] define new types of 

continuous functions namely Kasaj-pre-continuous function, Kasaj-semi-continuous function, 

Kasaj-𝛼-continuous function and Kasaj-𝛽- continuous function and in above year [2] studied 

about generalized closed set in Kasaj topological spaces. We defined and studied [4] of 

𝐾𝑆𝑔𝑠 -closed, 𝐾𝑆𝑠𝑔 -closed sets in Kasaj Topological Space in 2022. A short while ago, 

Sathishmohan et al.[5] proposed and clarified the ideology of 𝐾𝑆𝑔𝑝 and 𝐾𝑆𝑔𝑠𝑝-closed sets in 

Kasaj Topological Spaces in 2022. The notions of irresolute functions in various Topological 

Spaces were investigated by various author in last few decades. This notions we to introduce 

the concept of irresolute functions in Kasaj Topological Spaces. The objective of this paper is 

to introduce and study about 𝐾𝑆𝑔𝑠-continuous and irresolute functions and 𝐾𝑆𝑠𝑔-continuous 

and irresolute functions and also study their properties. In this paper we use the following 

symbols Kasaj closed, Kasaj open, Kasaj Generalized Semi Closed, Kasaj Semi Generalized 

closed, Kasaj Generalized Semi open, Kasaj Semi Generalized open will be denoted as KS-ℭ, 

KS-𝔒, 𝐾𝑆𝑔𝑠-ℭ, 𝐾𝑆𝑠𝑔-ℭ, 𝐾𝑆𝑔𝑠-𝔒 and 𝐾𝑆𝑠𝑔-𝔒. 

2.  𝑲𝑺𝒈𝒔(𝑲𝑺𝒔𝒈)-CONTINUOUS FUNCTIONS 

 In this section, we initiate a new class of functions, namely 𝐾𝑆𝑔𝑠(𝐾𝑆𝑠𝑔) -continuous 

functions in Kasaj Topological Spaces and study some of their properties. Also we 
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investigate the relationships between the other existing Kasaj continuous functions.  

Definition 2.1 Let (ℑ, 𝜏ℜ(𝔛), 𝐾𝑆ℜ(𝔛)) and (𝔍, 𝜏ℜ(𝔜), 𝐾𝑆ℜ(𝔜)) be two Kasaj Topological 

spaces. A function 𝑓: ℑ → 𝔍 is called   

    1.  𝐾𝑆𝑔-Continuous: if 𝑓−1(𝔇) ∈ 𝐾𝑆𝑔-ℭ set in ℑ whenever 𝔇 ∈ KS-ℭ set in 𝔍.  

    2.  𝐾𝑆𝑔𝑠-Continuous: if 𝑓−1(𝔇) ∈ 𝐾𝑆𝑔𝑠-ℭ set in ℑ whenever 𝔇 ∈ KS-ℭ set in 𝔍.  

    3.  𝐾𝑆𝑠𝑔-Continuous: if 𝑓−1(𝔇) ∈ 𝐾𝑆𝑠𝑔-ℭ set in ℑ whenever 𝔇 ∈ KS-ℭ set in 𝔍.  

For a KS topological spaces (ℑ ,𝜏ℜ(𝔛) ,𝐾𝑆ℜ(𝔛)) and (𝔍 ,𝜏ℜ(𝔜) ,𝐾𝑆ℜ(𝔜)) the following 

conditions are hold  

Theorem 2.2 Every KS-continuous is 𝐾𝑆𝑔𝑠-continuous but not contrarily. 

Proof: Let 𝑓: ℑ → 𝔍 be KS-continuous. Let 𝔇 be any KS-ℭ set in 𝔍. Then 𝑓−1(𝔇) is 

KS- ℭ  set in 𝔍 . Whereas every KS- ℭ  set is 𝐾𝑆𝑔𝑠 - ℭ  then 𝑓−1(𝔇)  is 𝐾𝑆𝑔𝑠 - ℭ  in ℑ . 

Consequently 𝑓 is 𝐾𝑆𝑔𝑠-continuous.  

 Example 2.3 Let ℑ = 𝔍 = {𝜀, 𝜑, 𝜛, 𝜚, 𝜍} with ℑ/ℜ = {{𝜀}, {𝜑, 𝜛, 𝜚, 𝜍}} and 𝔛 = {𝜀, 𝜚}. 

Then 𝜏ℜ(𝔛) = {𝜙, ℑ, {𝜀}, {𝜑, 𝜛, 𝜚, 𝜍}}. If we consider 𝔖 = {𝜛, 𝜚} 𝔖′ = {𝜀, 𝜑, 𝜍} 𝐾𝑆ℜ(𝔛) = 

{𝜙, {𝜀}, {𝜑, 𝜍}, {𝜛, 𝜚}, {𝜀, 𝜑, 𝜍}, {𝜀, 𝜛, 𝜚}, {𝜑, 𝜛, 𝜚, 𝜍}, ℑ}  and 𝔍/ℜ = {{𝜀, 𝜚}, {𝜛, 𝜍}, {𝜑}}  and 

𝔛 = {𝜑, 𝜚} . Then 𝜏ℜ(𝔜) = {𝜙, 𝔍, {𝜑}, {𝜀, 𝜚}, {𝜀, 𝜑, 𝜚}, } . If we consider 𝔗 = {𝜀, 𝜚}  𝔗′ =

{𝜑, 𝜛, 𝜍}  𝐾𝑆ℜ(𝔜) = {𝜙, {𝜑}, {𝜀, 𝜚}, {𝜀, 𝜑, 𝜚}, {𝜑, 𝜛, 𝜍}, 𝔍} . Define 𝑓: (ℑ, 𝜏ℜ(𝔛), 𝐾𝑆ℜ(𝔛)) →

(𝔍, 𝜏ℜ(𝔜), 𝐾𝑆ℜ(𝔜))  as 𝑓(𝜀) = 𝜀, 𝑓(𝜑) = 𝜛, 𝑓(𝜛) = 𝜑, 𝑓(𝜚) = 𝜍, 𝑓(𝜍) = 𝜚 . Then 

{{𝜀, 𝜑, 𝜚, 𝜍}, {𝜛, 𝜑, 𝜚}, {𝜑, 𝜚}, {𝜀, 𝜍}} is 𝐾𝑆𝑔𝑠-continuous but not KS-continuous.  

Theorem 2.4 Every KS-semi continuous is 𝐾𝑆𝑔𝑠-continuous but not contrarily. 

Proof: Let 𝑓: ℑ → 𝔍 be KS-semi continuous. Let 𝔇 be any KS-ℭ set in 𝔍. Then 𝑓−1(𝔇) is 

KS-semi ℭ  in 𝔍 . Whereas every KS-semi ℭ  set is 𝐾𝑆𝑔𝑠 -ℭ  then 𝑓−1(𝔇) is 𝐾𝑆𝑔𝑠 -ℭ  in 

ℑ.Consequently f is 𝐾𝑆𝑔𝑠-continuous.  

Example 2.5 Let ℑ  = 𝔍  = {𝜀, 𝜑, 𝜛, 𝜚, 𝜍}  with ℑ/ℜ = {{𝜛, 𝜚}, {𝜀, 𝜑, 𝜍}}  and 𝔛 =

{𝜀, 𝜑, 𝜛, 𝜚}. Then 𝜏ℜ(𝔛) = {𝜙, ℑ, {𝜛, 𝜚}, {𝜀, 𝜑, 𝜍}}. If we consider 𝔖 = {𝜍} 𝔖′ = {𝜀, 𝜑, 𝜛, 𝜚} 

𝐾𝑆ℜ(𝔛) = {𝜙, {𝜍}, {𝜀, 𝜑}, {𝜛, 𝜚}, {𝜀, 𝜑, 𝜍}, {𝜛, 𝜚, 𝜍}, {𝜀, 𝜑, 𝜛, 𝜚}, ℑ}  and 𝔍/ℜ =

{{𝜛}, {𝜀, 𝜑, 𝜚, 𝜍}} and 𝔛 = {𝜀, 𝜛}. Then 𝜏ℜ(𝔜) = {𝜙, 𝔍, {𝜛}, {𝜀, 𝜑, 𝜚, 𝜍}}. If we consider 𝔗 =

{𝜀}  𝔗′ = {𝜑, 𝜛, 𝜚, 𝜍}  𝐾𝑆ℜ(𝔜) = {𝜙, {𝜀}, {𝜛}, {𝜀, 𝜛}, {𝜑, 𝜚, 𝜍}, {𝜀, 𝜑, 𝜚, 𝜍}, {𝜑, 𝜛, 𝜚, 𝜍}, 𝔍} . 

Define 𝑓: (ℑ, 𝜏ℜ(𝔛), 𝐾𝑆ℜ(𝔛)) → (𝔍, 𝜏ℜ(𝔜), 𝐾𝑆ℜ(𝔜))  as 𝑓(𝜀) = 𝜑, 𝑓(𝜑) = 𝜀, 𝑓(𝜛) =

𝜛, 𝑓(𝜚) = 𝜚, 𝑓(𝜍) = 𝜍 . Then {{𝜑}, {𝜛}, {𝜑, 𝜛}, {𝜀, 𝜚, 𝜍}, {𝜀, 𝜑, 𝜚, 𝜍}, {𝜀, 𝜛, 𝜚, 𝜍}}  is 

𝐾𝑆𝑔𝑠-continuous but not KS-semi continuous.  

Theorem 2.6 Every KS-𝛼-continuous is 𝐾𝑆𝑔𝑠-continuous but not contrarily. 

Proof:Let 𝑓: ℑ → 𝔍 be KS-𝛼 continuous. Let 𝔇 be any KS-ℭ set in 𝔍. Then 𝑓−1(𝔇) is 

KS-𝛼  ℭ set in 𝔍. Whereas every KS-𝛼  ℭ set is 𝐾𝑆𝑔𝑠-ℭ then 𝑓−1(𝔇) is 𝐾𝑆𝑔𝑠-ℭ in ℑ. 
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Consequently f is 𝐾𝑆𝑔𝑠-continuous.  

Example 2.7 Let ℑ = 𝔍  = {𝜀, 𝜑, 𝜛, 𝜚, 𝜍} with ℑ/ℜ = {{𝜀}, {𝜑, 𝜛, 𝜚, 𝜍}}  and 𝔛 = {𝜀, 𝜚} . 

Then 𝜏ℜ(𝔛) = {𝜙, ℑ, {𝜀}, {𝜑, 𝜛, 𝜚, 𝜍}}. If we consider 𝔖 = {𝜛, 𝜚} 𝔖′ = {𝜀, 𝜑, 𝜍} 𝐾𝑆ℜ(𝔛) =

{𝜙, {𝜀}, {𝜑, 𝜍}, {𝜛, 𝜚}, {𝜀, 𝜑, 𝜍}, {𝜀, 𝜛, 𝜚}, {𝜑, 𝜛, 𝜚, 𝜍}, ℑ}  and 𝔍/ℜ = {{𝜑, 𝜛}, {𝜚, 𝜍}, {𝜀}}  and 

𝔛 = {𝜀, 𝜑, 𝜛, 𝜚} . Then 𝜏ℜ(𝔜) = {𝜙, {𝜀, 𝜑, 𝜛}, {𝜚, 𝜍}, 𝔍}} . If we consider 𝔗 = {𝜚}  𝔗′ =

{𝜀, 𝜑, 𝜛, 𝜍}  𝐾𝑆ℜ(𝔜) = {𝜙, {𝜚}, {𝜍}, {𝜚, 𝜍}, {𝜀, 𝜑, 𝜛}, {𝜀, 𝜑, 𝜛, 𝜚}, {𝜀, 𝜑, 𝜛, 𝜍}, 𝔍} . Define 

𝑓: (ℑ, 𝜏ℜ(𝔛), 𝐾𝑆ℜ(𝔛)) → (𝔍, 𝜏ℜ(𝔜), 𝐾𝑆ℜ(𝔜))  as 𝑓(𝜀) = 𝜀, 𝑓(𝜑) = 𝜚, 𝑓(𝜛) = 𝜍, 𝑓(𝜚) =

𝜛, 𝑓(𝜍) = 𝜑. Then {{𝜑}, {𝜛}, {𝜑, 𝜛}, {𝜀, 𝜚, 𝜍}, {𝜀, 𝜑, 𝜚, 𝜍}, {𝜀, 𝜛, 𝜚, 𝜍}} is 𝐾𝑆𝑔𝑠-continuous but 

not KS-𝛼 continuous.  

Theorem 2.8 Every KS-continuous is 𝐾𝑆𝑠𝑔-continuous but not contrarily. 

Proof: Let 𝑓: ℑ → 𝔍 be KS-continuous. Let 𝔇 be any KS-ℭ set in 𝔍. Then 𝑓−1(𝔇) is 

KS- ℭ  set in 𝔍 . Whereas every KS- ℭ  set is 𝐾𝑆𝑠𝑔 - ℭ  then 𝑓−1(𝔇 ) is 𝐾𝑆𝑠𝑔 - ℭ  in ℑ . 

Consequently f is 𝐾𝑆𝑠𝑔-continuous.  

Example 2.9 Let ℑ  = 𝔍  = {𝜀, 𝜑, 𝜛, 𝜚, 𝜍}  with ℑ/ℜ = {{𝜛, 𝜍}, {𝜀, 𝜑}, {𝜚}}  and 𝔛 =

{𝜀, 𝜑, 𝜛}. Then 𝜏ℜ(𝔛) = {𝜙, ℑ, {𝜀, 𝜑, 𝜛, 𝜍}, {𝜀, 𝜑}, {𝜛, 𝜍}} . If we consider 𝔖 = {𝜀, 𝜚}  𝔖′ =

{𝜑, 𝜛, 𝜍}  𝐾𝑆ℜ(𝔛) =

{𝜙, {𝜀}, {𝜑}, {𝜀, 𝜑}, {𝜀, 𝜚}, {𝜛, 𝜍}, {𝜀, 𝜑, 𝜚}, {𝜀, 𝜛, 𝜍}, {𝜑, 𝜛, 𝜍}, {𝜀, 𝜑, 𝜛, 𝜍}, {𝜀, 𝜛, 𝜚, 𝜍}, ℑ}  and 

𝔍/ℜ = {{𝜀, 𝜚}, {𝜛, 𝜍}, {𝜑}}  and 𝔛 = {𝜑, 𝜚} . Then 𝜏ℜ(𝔜) = {𝜙, 𝔍, {𝜑}, {𝜀, 𝜚}, {𝜀, 𝜑, 𝜚}, } . If 

we consider 𝔗 = {𝜀, 𝜚}  𝔗′ = {𝜑, 𝜛, 𝜍}  𝐾𝑆ℜ(𝔜) = {𝜙, {𝜑}, {𝜀, 𝜚}, {𝜀, 𝜑, 𝜚}, {𝜑, 𝜛, 𝜍}, 𝔍} . 

Define 𝑓: (ℑ, 𝜏ℜ(𝔛), 𝐾𝑆ℜ(𝔛)) → (𝔍, 𝜏ℜ(𝔜), 𝐾𝑆ℜ(𝔜))  as 𝑓(𝜀) = 𝜀, 𝑓(𝜑) = 𝜑, 𝑓(𝜛) =

𝜛, 𝑓(𝜚) = 𝜍, 𝑓(𝜍) = 𝜚. Then {{𝜀, 𝜍}, {𝜛, 𝜚}, {𝜑, 𝜛, 𝜚}, {𝜀, 𝜛, 𝜚, 𝜍}} is 𝐾𝑆𝑠𝑔-continuous but not 

KS-continuous.  

Theorem 2.10 Every KS-𝛼-continuous is 𝐾𝑆𝑠𝑔-continuous but not contrarily. 

Proof:Let 𝑓: ℑ → 𝔍 be KS-𝛼 continuous. Let 𝔇 be any KS-ℭ set in 𝔍. Then 𝑓−1(𝔇) is 

KS-𝛼  ℭ set in 𝔍. Whereas every KS-𝛼  ℭ set is 𝐾𝑆𝑠𝑔 -ℭ then 𝑓−1(𝔇) is 𝐾𝑆𝑠𝑔 -ℭ in ℑ. 

Consequently f is 𝐾𝑆𝑠𝑔-continuous.  

Example 2.11 Let ℑ  = 𝔍  = {𝜀, 𝜑, 𝜛, 𝜚, 𝜍}  with ℑ/ℜ = {{𝜛, 𝜚}, {𝜑, 𝜍}, {𝜀}}  and 𝔛 =

{𝜀, 𝜑, 𝜛, 𝜚}. Then 𝜏ℜ(𝔛) = {𝜙, ℑ, {𝜀, 𝜛, 𝜚}, {𝜑, 𝜍}}. If we consider 𝔖 = {𝜑} 𝔖′ = {𝜀, 𝜛, 𝜚, 𝜍} 

𝐾𝑆ℜ(𝔛) = {𝜙, {𝜑}, {𝜍}, {𝜑, 𝜍}, {𝜀, 𝜛, 𝜚}, {𝜀, 𝜑, 𝜛, 𝜚}, {𝜀, 𝜛, 𝜚, 𝜍}, ℑ}  and 𝔍/ℜ =

{{𝜀, 𝜚}, {𝜛, 𝜍}, {𝜑}}  and 𝔛 = {𝜑, 𝜚} . Then 𝜏ℜ(𝔜) = {𝜙, 𝔍, {𝜑}, {𝜀, 𝜚}, {𝜀, 𝜑, 𝜚}, } . If we 

consider 𝔗 = {𝜀, 𝜚}  𝔗′ = {𝜑, 𝜛, 𝜍}  𝐾𝑆ℜ(𝔜) = {𝜙, {𝜑}, {𝜀, 𝜚}, {𝜀, 𝜑, 𝜚}, {𝜑, 𝜛, 𝜍}, 𝔍} . Define 

𝑓: (ℑ, 𝜏ℜ(𝔛), 𝐾𝑆ℜ(𝔛)) → (𝔍, 𝜏ℜ(𝔜), 𝐾𝑆ℜ(𝔜))  as 𝑓(𝜀) = 𝜑, 𝑓(𝜑) = 𝜀, 𝑓(𝜛) = 𝜚, 𝑓(𝜚) =

𝜍, 𝑓(𝜍) = 𝜛 . Then {{𝜑, 𝜛}, {𝜚, 𝜍}, {𝜀, 𝜚, 𝜍}, {𝜑, 𝜛, 𝜚, 𝜍}}  is 𝐾𝑆𝑠𝑔 -continuous but not 

KS-𝛼-continuous.  

Theorem 2.12 Let (ℑ,𝜏ℜ(𝔛),𝐾𝑆ℜ(𝔛)) and (𝔍,𝜏ℜ(𝔜),𝐾𝑆ℜ(𝔜)) be two Kasaj topological 

spaces and 𝔛 ⊆ ℑ and 𝔜 ⊆ 𝔍. Then 𝑓: ℑ → 𝔍 is 𝐾𝑆𝑔𝑠 -continuous function iff 𝑓−1(𝔇) ∈

𝐾𝑆𝑔𝑠-ℭ in ℑ whenever 𝔇 ∈ KS-ℭ in 𝔍. 
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Proof: Let 𝑓:ℑ → 𝔍 is 𝐾𝑆𝑔𝑠-continuous function and 𝔇 ∈ KS-ℭ in 𝔍. Then 𝔇 ∈ KS-ℭ in 

𝔍. Then 𝔇𝑐 ∈ 𝐾𝑆ℜ(𝔜). By hypothesis 𝑓−1(𝔇𝔠) ∈ 𝐾𝑆𝑔𝑠 in ℑ, ie., [𝑓−1(𝔇)]𝑐 ∈ 𝐾𝑆𝑔𝑠 in ℑ. 

Hence 𝑓−1(𝔇) ∈ 𝐾𝑆𝑔𝑠 - ℭ  in ℑ . Whenever 𝔇 ∈  KS- ℭ  in 𝔍 . Contrarily, Suppose 

[𝑓−1(𝔇)]𝑐 ∈ 𝐾𝑆𝑔𝑠 in ℑ whenever 𝔇 ∈ KS-ℭ in 𝔍. Let 𝔇 ∈ 𝐾𝑆ℜ(𝔜) then 𝔇𝑐 ∈ KS-ℭ in 

𝔍. By assumption 𝑓−1(𝔇𝔠) ∈ 𝐾𝑆𝑔𝑠  ℭ in ℑ. Then [𝑓−1(𝔇)]𝑐 ∈ 𝐾𝑆𝑔𝑠  in ℑ. ie., 𝑓−1(𝔇) ∈

𝐾𝑆𝑔𝑠-ℭ in ℑ. Hence, f is 𝐾𝑆𝑔𝑠-continuous.  

Theorem 2.13 If 𝑓: ℑ → 𝔍 is 𝐾𝑆𝑔𝑠 -continuous then 𝑓(𝐾𝑆𝑔𝑠𝑐𝑙(𝔉)) ⊂ 𝑐𝑙(𝑓(𝔉)) for every 

subset 𝔉 of ℑ. 

Proof:Given 𝔉 ⊂ 𝑓−1(𝑓(𝔉)), we have 𝔉 ⊂ 𝑓−1(𝑐𝑙(𝑓(𝔉)) Now, 𝑐𝑙(𝑓(𝔉)) is KS-ℭ set in 

𝔍  and Hence, 𝑓−1(𝑐𝑙(𝑓(𝔉))  is 𝐾𝑆𝑔𝑠 - ℭ  set containing 𝔉 . Consequently, 𝐾𝑆𝑔𝑠𝑐𝑙(𝔉) ⊂

𝑐𝑙(𝑓(𝔉)).  

Theorem 2.14 A function 𝑓: ℑ → 𝔍 is 𝐾𝑆𝑔𝑠-continuous iff the inverse image of every KS-ℭ 

set in 𝔍 is 𝐾𝑆𝑔𝑠-ℭ set in ℑ. 

Proof: Let 𝑓 be 𝐾𝑆𝑔𝑠-continuous and 𝔉 be KS-ℭ set in 𝔍. ie., 𝔍-𝔉 is KS-𝔒 set in 𝔍. 

Whereas 𝑓 is 𝐾𝑆𝑔𝑠-continuous, 𝑓−1(𝔍 − 𝔉) is 𝐾𝑆𝑔𝑠-𝔒 set in ℑ. ie., 𝑓−1(𝔍) − 𝑓−1(𝔉) =

ℑ − 𝑓−1(𝔉) is 𝐾𝑆𝑔𝑠-𝔒 in ℑ. Hence, 𝑓−1(𝔉) is 𝐾𝑆𝑔𝑠-ℭ in ℑ, if 𝑓 is 𝐾𝑆𝑔𝑠-continuous on 

ℑ. Contrarily, Let the inverse image of every KS-ℭ set in 𝔍 is 𝐾𝑆𝑔𝑠-ℭ in ℑ. Let 𝔊 be a 

KS-𝔒 set in 𝔍. Then 𝔍-𝔊 is KS-ℭ set in 𝔍. Then 𝑓−1(𝔍 − 𝔊) is 𝐾𝑆𝑔𝑠-ℭ set in ℑ. i.e., 

𝑓−1(𝔍) − 𝑓−1(𝔊) = ℑ − 𝑓−1(𝔊) is 𝐾𝑆𝑔𝑠-ℭ set in ℑ. Consequently 𝑓−1(𝔊) is 𝐾𝑆𝑔𝑠-𝔒 set 

in ℑ . Thus the inverse image of every KS- 𝔒  set in 𝔍  is 𝐾𝑆𝑔𝑠 -𝔒  set in ℑ . ie., f is 

𝐾𝑆𝑔𝑠-continuous on ℑ.  

Theorem 2.15 If (ℑ,𝜏ℜ(𝔛),𝐾𝑆ℜ(𝔛)) and (𝔍,𝜏ℜ(𝔜), 𝐾𝑆ℜ(𝔜)) are KS-topological spaces with 

respect to 𝔛 ⊆ ℑ  and 𝔜 ⊆ 𝔍  respectively, then any function 𝑓: ℑ → 𝔍 , the following 

conditions are equivalent.   

    1.  𝑓 is 𝐾𝑆𝑔𝑠-continuous.  

    2.  𝑓(𝐾𝑆𝑔𝑠𝑐𝑙(𝔓)) ⊆ 𝐾𝑆𝑐𝑙(𝑓(𝔓)) for every subset 𝔓 of I.  

    3.  𝐾𝑆𝑔𝑠𝑐𝑙(𝑓−1(𝔔)) ⊆ 𝑓−1(𝐾𝑆𝑐𝑙(𝔔)) for every subset 𝔔 of 𝔍.  

Proof: 1 ⇒ 2  Let 𝑓  be 𝐾𝑆𝑔𝑠 -continuous and 𝔓 ⊆ ℑ . Then 𝑓(𝔓) ⊆ 𝔍 . Whereas 𝑓  is 

𝐾𝑆𝑔𝑠 -continuous and 𝐾𝑆𝑐𝑙(𝑓(𝔓))  is KS- ℭ  in 𝔍 , 𝑓−1(𝐾𝑆𝑐𝑙(𝑓(𝔓)))  is 𝐾𝑆𝑔𝑠 - ℭ  in ℑ . 

Whereas 𝑓(𝔓) ⊆ 𝐾𝑆𝑐𝑙(𝑓(𝔓)) , 𝑓−1(𝑓(𝔓)) ⊆ 𝑓−1(𝐾𝑆𝑐𝑙(𝑓(𝔓))) , then 𝐾𝑆𝑔𝑠𝑐𝑙(𝔓) ⊆

𝐾𝑆𝑔𝑠𝑐𝑙(𝑓−1(𝐾𝑆𝑐𝑙(𝑓(𝔓)))) = 𝑓−1(𝐾𝑆𝑐𝑙(𝑓(𝔓))) . Thus 𝐾𝑆𝑔𝑠𝑐𝑙(𝔓) = 𝑓−1(𝐾𝑆𝑐𝑙(𝑓(𝔓))) . 

Consequently 𝑓(𝐾𝑆𝑔𝑠𝑐𝑙(𝔓)) ⊆ 𝐾𝑆𝑐𝑙(𝑓(𝔓)) for every subset 𝔓 of ℑ. 

2 ⇒ 3  Let 𝑓(𝐾𝑆𝑔𝑠𝑐𝑙(𝔓)) ⊆ 𝐾𝑆𝑐𝑙(𝑓(𝔓)) and 𝔓 = 𝑓−1(𝔔) ⊆ ℑ  for every subset 𝔔 ⊆ 𝔍 . 

Whereas 𝑓(𝐾𝑆𝑔𝑠𝑐𝑙(𝔓)) ⊆ 𝐾𝑆𝑐𝑙(𝑓(𝔓)) . We have 𝑓(𝐾𝑆𝑔𝑠𝑐𝑙(𝑓−1(𝔔))) ⊆
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𝐾𝑆𝑐𝑙(𝑓(𝑓−1(𝔔))) ⊆ 𝐾𝑆𝑐𝑙(𝑓(𝔔) . ie., 𝑓(𝐾𝑆𝑔𝑠(𝑓−1(𝔔))) ⊆ 𝐾𝑆𝑐𝑙(𝔔) . This implies that 

𝐾𝑆𝑔𝑠𝑐𝑙(𝑓−1(𝔔)) ⊆ 𝑓−1(𝐾𝑆𝑐𝑙(𝔔)) for every subset 𝔔 of 𝔍. 

3 ⇒ 1 Let 𝐾𝑆𝑔𝑠𝑐𝑙(𝑓−1(𝔔)) ⊆ 𝑓−1(𝐾𝑆𝑐𝑙(𝔔)) for every subset 𝔔 of 𝔍. If 𝔔 is KS-ℭ in 

𝔍, then 𝐾𝑆𝑐𝑙(𝔔) = 𝔔. By assumption, 𝐾𝑆𝑔𝑠𝑐𝑙(𝑓−1(𝔔)) ⊆ 𝑓−1(𝐾𝑆𝑐𝑙(𝔔)) = 𝑓−1(𝔔). Thus 

𝐾𝑆𝑔𝑠𝑐𝑙(𝑓−1(𝔔)) ⊆ 𝑓−1(𝔔) . But 𝑓−1(𝔔) ⊆ 𝐾𝑆𝑔𝑠𝑐𝑙(𝑓−1(𝔔)) . Consequently 

𝐾𝑆𝑔𝑠𝑐𝑙(𝑓−1(𝔔)) = 𝑓−1(𝔔) . ie., 𝑓−1(𝔔)  is 𝐾𝑆𝑔𝑠 - ℭ  ℑ  for every KS- ℭ  set 𝔔  in 𝔍 . 

Consequently f is 𝐾𝑆𝑔𝑠-continuous on ℑ.  

Remark 2.16 The composition of two 𝐾𝑆𝑔𝑠-continuous functions is again a 𝐾𝑆𝑔𝑠-continuous 

functions.  

Theorem 2.17 If 𝑓: ℑ → 𝔍 is 𝐾𝑆𝑔𝑠-continuous and 𝑔: 𝔍 → 𝔎 is KS-continuous, then their 

composition 𝑔 ∘ 𝑓: ℑ → 𝔎 is 𝐾𝑆𝑔𝑠-continuous. 

Proof: Let 𝔉 be any KS-ℭ set in 𝔎. Whereas g is KS-continuous, 𝑔−1(𝔉) is KS-ℭ in 𝔍. 

Whereas 𝑓 is 𝐾𝑆𝑔𝑠-continuous and 𝑔−1(𝔉) is in 𝔍. But KS-ℭ in 𝔍. But 𝑓−1(𝑔−1(𝔉)) =

(𝑔 ∘ 𝑓)−1(𝔉) is 𝐾𝑆𝑔𝑠-ℭ in ℑ and 𝑔 ∘ 𝑓 is 𝐾𝑆𝑔𝑠-continuous.  

Theorem 2.18 If 𝑓: ℑ → 𝔍 is 𝐾𝑆𝑔𝑠-continuous and 𝑔: 𝔍 → 𝔎 is KS-semi continuous, then 

their composition 𝑔 ∘ 𝑓: ℑ → 𝔎 is 𝐾𝑆𝑔𝑠-continuous. 

Proof: Let 𝔉 be any KS-semi ℭ set in 𝔎. Whereas g is KS-semi continuous, 𝑔−1(𝔉) is 

KS-semi ℭ  in 𝔍 . Whereas 𝑓  is 𝐾𝑆𝑔𝑠 -continuous and 𝑔−1(𝔉)  is KS-semi ℭ  in 𝔍 . But 

𝑓−1(𝑔−1(𝔉)) = (𝑔 ∘ 𝑓)−1(𝔉) is 𝐾𝑆𝑔𝑠-ℭ in ℑ and 𝑔 ∘ 𝑓 is 𝐾𝑆𝑔𝑠-continuous.  

Theorem 2.19 If 𝑓: ℑ → 𝔍 is 𝐾𝑆𝑔𝑠-continuous and 𝑔: 𝔍 → 𝔎 is KS-semi continuous, then 

their composition 𝑔 ∘ 𝑓: ℑ → 𝔎 is 𝐾𝑆𝑔-continuous. 

Proof: Let 𝔉 be any KS-semi ℭ set in 𝔎. Whereas g is KS-semi continuous, 𝑔−1(𝔉) is 

KS-semi ℭ  in 𝔍 . Whereas 𝑓  is 𝐾𝑆𝑔𝑠 -continuous and 𝑔−1(𝔉)  is KS-semi ℭ  in 𝔍 . But 

𝑓−1(𝑔−1(𝔉)) = (𝑔 ∘ 𝑓)−1(𝔉) is 𝐾𝑆𝑔-ℭ in ℑ and 𝑔 ∘ 𝑓 is 𝐾𝑆𝑔-continuous.  

Theorem 2.20 Let (ℑ,𝜏ℜ(𝔛),𝐾𝑆ℜ(𝔛)) and (𝔍,𝜏ℜ(𝔜),𝐾𝑆ℜ(𝔜)) be two Kasaj topological 

spaces and 𝔛 ⊆ ℑ and 𝔜 ⊆ 𝔍. Then 𝑓: ℑ → 𝔍 is 𝐾𝑆𝑠𝑔 -continuous function iff 𝑓−1(𝔇) ∈

𝐾𝑆𝑠𝑔-ℭ in ℑ whenever 𝔇 ∈ KS-ℭ in 𝔍. 

Proof: Let 𝑓: ℑ → 𝔍 is 𝐾𝑆𝑠𝑔-continuous function and 𝔇 ∈ KS-ℭ in 𝔍. Then 𝔇 ∈ KS-ℭ in 

𝔍. Then 𝔇𝑐 ∈ 𝐾𝑆ℜ(𝔜). By hypothesis 𝑓−1(𝔇𝔠) ∈ 𝐾𝑆𝑠𝑔 in ℑ, ie., [𝑓−1(𝔇)]𝑐 ∈ 𝐾𝑆𝑠𝑔 in ℑ. 

Hence 𝑓−1(𝔇) ∈ 𝐾𝑆𝑠𝑔 - ℭ  in ℑ . Whenever 𝔇 ∈  KS- ℭ  in 𝔍 . Contrarily, Suppose 

[𝑓−1(𝔇)]𝑐 ∈ 𝐾𝑆𝑠𝑔 in ℑ whenever 𝔇 ∈ KS-ℭ in 𝔍. Let 𝔇 ∈ 𝐾𝑆ℜ(𝔜) then 𝔇𝑐 ∈ KS-ℭ in 

𝔍. By assumption 𝑓−1(𝔇𝔠) ∈ 𝐾𝑆𝑠𝑔  ℭ in ℑ. Then [𝑓−1(𝔇)]𝑐 ∈ 𝐾𝑆𝑠𝑔  in ℑ. ie., 𝑓−1(𝔇) ∈

𝐾𝑆𝑠𝑔-ℭ in ℑ. Hence,f is 𝐾𝑆𝑠𝑔-continuous.  

Theorem 2.21 If 𝑓: ℑ → 𝔍 is 𝐾𝑆𝑠𝑔 -continuous then 𝑓(𝐾𝑆𝑠𝑔𝑐𝑙(𝔉)) ⊂ 𝑐𝑙(𝑓(𝔉)) for every 
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subset 𝔉 of ℑ. 

Proof: Let 𝔉 be a subset of ℑ such that 𝑓(𝔉) is 𝐾𝑆𝑔𝑠-ℭ in 𝔍. Whereas 𝔉 ⊂ 𝑓−1(𝑓(𝔉)), 

we have 𝔉 ⊂ 𝑓−1(𝑐𝑙(𝑓(𝔉)). Now, 𝑐𝑙(𝑓(𝔉)) is KS-ℭ set in 𝔍 and hence, 𝑓−1(𝑐𝑙(𝑓(𝔉)) is 

𝐾𝑆𝑠𝑔-ℭ set containing 𝔉. Consequently, 𝐾𝑆𝑠𝑔𝑐𝑙(𝔉) ⊂ 𝑐𝑙(𝑓(𝔉)).  

Theorem 2.22 A function 𝑓: ℑ → 𝔍 is 𝐾𝑆𝑠𝑔-continuous iff the inverse image of every KS-ℭ 

set in 𝔍 is 𝐾𝑆𝑠𝑔-ℭ set in ℑ. 

Proof: Let 𝑓 be 𝐾𝑆𝑠𝑔 -continuous and 𝔉 be KS-ℭ set in 𝔍. ie., 𝔍-𝔉 is KS-𝔒 set in 𝔍. 

Whereas f is 𝐾𝑆𝑠𝑔-continuous, 𝑓−1(𝔍 − 𝔉) is 𝐾𝑆𝑠𝑔 -𝔒 set in ℑ. ie., 𝑓−1(𝔍) − 𝑓−1(𝔉) =

ℑ − 𝑓−1(𝔉) is 𝐾𝑆𝑠𝑔-𝔒 in ℑ. Hence, 𝑓−1(𝔉) is 𝐾𝑆𝑠𝑔-ℭ in ℑ, if f is 𝐾𝑆𝑠𝑔-continuous on 

ℑ. Contrarily, Let the inverse image of every KS-ℭ set in 𝔍 is 𝐾𝑆𝑠𝑔-ℭ in ℑ. Let 𝔊 be a 

KS-𝔒 set in 𝔍. Then 𝔍-𝔊 is KS-ℭ set in 𝔍. Then 𝑓−1(𝔍 − 𝔊) is 𝐾𝑆𝑠𝑔-ℭ set in ℑ. i.e., 

𝑓−1(𝔍) − 𝑓−1(𝔊) = ℑ − 𝑓−1(𝔊) is 𝐾𝑆𝑠𝑔 -ℭ  set in ℑ . Consequently 𝑓−1(𝔊)  is 𝐾𝑆𝑠𝑔 -𝔒 

set in ℑ. Thus the inverse image of every KS-𝔒 set in 𝔍 is 𝐾𝑆𝑠𝑔 -𝔒 set in ℑ. ie., f is 

𝐾𝑆𝑠𝑔-continuous on ℑ.  

Theorem 2.23 If (ℑ,𝜏ℜ(𝔛),𝐾𝑆ℜ(𝔛)) and (𝔍,𝜏ℜ(𝔜),𝐾𝑆ℜ(𝔜)) are KS-topological spaces with 

respect to 𝔛 ⊆ ℑ  and 𝔜 ⊆ 𝔍  respectively, then any function 𝑓: ℑ → 𝔍 , the following 

conditions are equivalent.   

           1.  𝑓 is 𝐾𝑆𝑠𝑔-continuous. 

           2.  𝑓(𝐾𝑆𝑠𝑔𝑐𝑙(𝔓)) ⊆ 𝐾𝑆𝑐𝑙(𝑓(𝔓)) for every subset 𝔓 of ℑ.  

           3.  𝐾𝑆𝑠𝑔𝑐𝑙(𝑓−1(𝔔)) ⊆ 𝑓−1(𝐾𝑆𝑐𝑙(𝔔)) for every subset 𝔔 of 𝔍.  

Proof: 1 ⇒ 2  Let 𝑓  be 𝐾𝑆𝑠𝑔 -continuous and 𝔓 ⊆ ℑ . Then 𝑓(𝔓) ⊆ 𝔍 . Whereas 𝑓  is 

𝐾𝑆𝑠𝑔 -continuous and 𝐾𝑆𝑐𝑙(𝑓(𝔓))  is KS- ℭ  in 𝔍 , 𝑓−1(𝐾𝑆𝑐𝑙(𝑓(𝔓)))  is 𝐾𝑆𝑠𝑔 - ℭ  in ℑ . 

Whereas 𝑓(𝔓) ⊆ 𝐾𝑆𝑐𝑙(𝑓(𝔓)) , 𝑓−1(𝑓(𝔓)) ⊆ 𝑓−1(𝐾𝑆𝑐𝑙(𝑓(𝔓))) , then 𝐾𝑆𝑠𝑔𝑐𝑙(𝔓) ⊆

𝐾𝑆𝑠𝑔𝑐𝑙(𝑓−1(𝐾𝑆𝑐𝑙(𝑓(𝔓)))) = 𝑓−1(𝐾𝑆𝑐𝑙(𝑓(𝔓))) . Thus 𝐾𝑆𝑠𝑔𝑐𝑙(𝔓) = 𝑓−1(𝐾𝑆𝑐𝑙(𝑓(𝔓))) . 

Consequently 𝑓(𝐾𝑆𝑠𝑔𝑐𝑙(𝔓)) ⊆ 𝐾𝑆𝑐𝑙(𝑓(𝔓)) for every subset 𝔓 of ℑ. 

2 ⇒ 3  Let 𝑓(𝐾𝑆𝑠𝑔𝑐𝑙(𝔓)) ⊆ 𝐾𝑆𝑐𝑙(𝑓(𝔓)) and 𝔓 = 𝑓−1(𝔔) ⊆ ℑ for every subset 𝔔 ⊆ 𝔍. 

Whereas 𝑓(𝐾𝑆𝑠𝑔𝑐𝑙(𝔓)) ⊆ 𝐾𝑆𝑐𝑙(𝑓(𝔓)) . We have 𝑓(𝐾𝑆𝑠𝑔𝑐𝑙(𝑓−1(𝔔))) ⊆

𝐾𝑆𝑐𝑙(𝑓(𝑓−1(𝔔))) ⊆ 𝐾𝑆𝑐𝑙(𝑓(𝔔) . ie., 𝑓(𝐾𝑆𝑠𝑔(𝑓−1(𝔔))) ⊆ 𝐾𝑆𝑐𝑙(𝔔) . This implies that 

𝐾𝑆𝑠𝑔𝑐𝑙(𝑓−1(𝔔)) ⊆ 𝑓−1(𝐾𝑆𝑐𝑙(𝔔)) for every subset 𝔔 of 𝔍. 

3 ⇒ 1 Let 𝐾𝑆𝑠𝑔𝑐𝑙(𝑓−1(𝔔)) ⊆ 𝑓−1(𝐾𝑆𝑐𝑙(𝔔)) for every subset 𝔔 of 𝔍. If 𝔔 is KS-ℭ in 

𝔍, then 𝐾𝑆𝑐𝑙(𝔔) = 𝔔. By assumption,𝐾𝑆𝑠𝑔𝑐𝑙(𝑓−1(𝔔)) ⊆ 𝑓−1(𝐾𝑆𝑐𝑙(𝔔)) = 𝑓−1(𝔔). Thus 

𝐾𝑆𝑠𝑔𝑐𝑙(𝑓−1(𝔔)) ⊆ 𝑓−1(𝔔) . But 𝑓−1(𝔔) ⊆ 𝐾𝑆𝑠𝑔𝑐𝑙(𝑓−1(𝔔)) . Consequently 

𝐾𝑆𝑠𝑔𝑐𝑙(𝑓−1(𝔔)) = 𝑓−1(𝔔) . ie., 𝑓−1(𝔔)  is 𝐾𝑆𝑠𝑔 - ℭ  ℑ  for every KS- ℭ  set 𝔔  in 𝔍 . 

Consequently f is 𝐾𝑆𝑠𝑔-continuous on ℑ.  
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Remark 2.24 The composition of two 𝐾𝑆𝑠𝑔 -continuous functions is again a 

𝐾𝑆𝑠𝑔-continuous functions.  

Theorem 2.25 If 𝑓: ℑ → 𝔍 is 𝐾𝑆𝑠𝑔-continuous and 𝑔: 𝔍 → 𝔎 is KS-continuous, then their 

composition 𝑔 ∘ 𝑓: ℑ → 𝔎 is 𝐾𝑆𝑠𝑔-continuous. 

Proof: Let 𝔉 be any KS-ℭ set in 𝔎. Whereas g is KS-continuous, 𝑔−1(𝔉) is KS-ℭ in 𝔍. 

Whereas 𝑓 is 𝐾𝑆𝑠𝑔-continuous and 𝑔−1(𝔉) is in 𝔍. But KS-ℭ in 𝔍. But 𝑓−1(𝑔−1(𝔉)) =

(𝑔 ∘ 𝑓)−1(𝔉) is 𝐾𝑆𝑠𝑔-ℭ in ℑ and 𝑔 ∘ 𝑓 is 𝐾𝑆𝑠𝑔-continuous.  

Theorem 2.26 If 𝑓: ℑ → 𝔍 is 𝐾𝑆𝑠𝑔-continuous and 𝑔: 𝔍 → 𝔎 is KS-semi continuous, then 

their composition 𝑔 ∘ 𝑓: ℑ → 𝔎 is 𝐾𝑆𝑠𝑔-continuous. 

Proof: Let 𝔉 be any KS-semi ℭ set in 𝔎. Whereas g is KS-semi continuous, 𝑔−1(𝔉) is 

KS-semi ℭ  in 𝔍 . Whereas 𝑓  is 𝐾𝑆𝑠𝑔 -continuous and 𝑔−1(𝔉)  is KS-semi ℭ  in 𝔍 . But 

𝑓−1(𝑔−1(𝐹)) = (𝑔 ∘ 𝑓)−1(𝔉) is 𝐾𝑆𝑠𝑔-ℭ in ℑ and 𝑔 ∘ 𝑓 is 𝐾𝑆𝑠𝑔-continuous.  

Theorem 2.27 If 𝑓: ℑ → 𝔍 is 𝐾𝑆𝑠𝑔-continuous and 𝑔: 𝔍 → 𝔎is KS-semi continuous, then 

their composition 𝑔 ∘ 𝑓: ℑ → 𝔎 is 𝐾𝑆𝑔-continuous. 

Proof: Let 𝔉 be any KS-semi ℭ set in 𝔎. Whereas g is KS-semi continuous, 𝑔−1(𝔉) is 

KS-semi ℭ  in 𝔍 . Whereas f is 𝐾𝑆𝑠𝑔 -continuous and 𝑔−1(𝔉)  is KS-semi ℭ  in 𝔍 . But 

𝑓−1(𝑔−1(𝐹)) = (𝑔 ∘ 𝑓)−1(𝐹) is 𝐾𝑆𝑔-ℭ in U and 𝑔 ∘ 𝑓 is 𝐾𝑆𝑔-continuous.  

3.  𝑲𝑺𝒈𝒔(𝑲𝑺𝒔𝒈)-IRRESOLUTE FUNCTIONS 

 In this section, we discuss a new class of functions, namely 𝐾𝑆𝑔𝑠(𝐾𝑆𝑠𝑔)-irresolute functions 

in Kasaj Topological Spaces and study some of their properties.  

Definition 3.1 A function 𝑓: (ℑ, 𝜏ℜ(𝔛), 𝐾𝑆ℜ(𝔛)) → (𝔍, 𝜏ℜ(𝔜), 𝐾𝑆ℜ(𝔜)) is called  

1.  KS-irresolute: if 𝑓−1(𝔇) ∈ KS-semi ℭ set in ℑ whenever 𝔇 ∈ KS-semi ℭ set in 𝔍. 

2.  𝐾𝑆𝑔-irresolute: if 𝑓−1(𝔇) ∈ 𝐾𝑆𝑔-ℭ set in ℑ whenever 𝔇 ∈ 𝐾𝑆𝑔-ℭ set in 𝔍 

3.  𝐾𝑆𝑔𝑠-irresolute: if 𝑓−1(𝔇) ∈ 𝐾𝑆𝑔𝑠-ℭ set in ℑ whenever 𝔇 ∈ 𝐾𝑆𝑔𝑠-ℭ set in 𝔍.  

4.  𝐾𝑆𝑠𝑔-irresolute: if 𝑓−1(𝔇) ∈ 𝐾𝑆𝑠𝑔-ℭ set in ℑ whenever 𝔇 ∈ 𝐾𝑆𝑠𝑔-ℭ set in 𝔍.  

Example 3.2 Let ℑ  = 𝔍  = {𝜀, 𝜑, 𝜛, 𝜚, 𝜍}  with ℑ/ℜ = {{𝜛, 𝜚}, {𝜀, 𝜑, 𝜍}}  and 𝔛 =

{𝜀, 𝜑, 𝜛, 𝜚}. Then 𝜏ℜ(𝔛) = {𝜙, ℑ, {𝜛, 𝜚}, {𝜀, 𝜑, 𝜍}}. If we consider 𝔖 = {𝜍} 𝔖′ = {𝜀, 𝜑, 𝜛, 𝜚} 

𝐾𝑆ℜ(𝔛) = {𝜙, {𝜍}, {𝜀, 𝜑}, {𝜛, 𝜚}, {𝜀, 𝜑, 𝜍}, {𝜛, 𝜚, 𝜍}, {𝜀, 𝜑, 𝜛, 𝜚}, ℑ} . and 𝔍/ℜ =

{{𝜚, 𝜍}, {𝜀, 𝜑, 𝜛}} and 𝔛 = {𝜀, 𝜑, 𝜛, 𝜚}. Then 𝜏ℜ(𝔜) = {𝜙, 𝔍, {𝜀, 𝜑, 𝜛}, {𝜚, 𝜍}}. If we consider 

𝔗 = {𝜛}  𝔗′ = {𝜀, 𝜑, 𝜚, 𝜍}  𝐾𝑆ℜ(𝔜) = {𝜙, {𝜛}, {𝜀, 𝜑}, {𝜚, 𝜍}{𝜀, 𝜑, 𝜛}, {𝜛, 𝜚, 𝜍}, {𝜀, 𝜑, 𝜚, 𝜍}, 𝔍} . 

Define 𝑓: (ℑ, 𝜏ℜ(𝔛), 𝐾𝑆ℜ(𝔛)) → (𝔍, 𝜏ℜ(𝔜), 𝐾𝑆ℜ(𝔜))  as 𝑓(𝜀) = 𝜍, 𝑓(𝜑) = 𝜚, 𝑓(𝜛) =

𝜑, 𝑓(𝜚) = 𝜀, 𝑓(𝜍) = 𝜛. Then f is KS-irresolute.  

Example 3.3 Let ℑ  = 𝔍  = {𝜀, 𝜑, 𝜛, 𝜚, 𝜍}  with ℑ/ℜ  = {{𝜀, 𝜛}, {𝜑, 𝜚}, {𝜍}}  and 𝔛 =
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{𝜀, 𝜑, 𝜛} . Then 𝜏ℜ(𝔛) = {𝜙, ℑ, {𝜀, 𝜛}, {𝜀, 𝜑, 𝜛, 𝜚}, {𝜑, 𝜚}} . If we consider 𝔖 = {𝜛}  𝔖′ =

{𝜀, 𝜑, 𝜚, 𝜍}  𝐾𝑆ℜ(𝔛) =

{𝜙, {𝜀}, {𝜛}, {𝜀, 𝜛}, {𝜑, 𝜚}, {𝜀, 𝜑, 𝜚}, {𝜑, 𝜛, 𝜚}, {𝜀, 𝜑, 𝜛, 𝜚}}, {𝜀, 𝜑, 𝜚, 𝜍}, ℑ}  and 𝔍/ℜ =

{{𝜀, 𝜚}, {𝜛, 𝜍}, {𝜑}}  and 𝔛 = {𝜑, 𝜍} . Then 𝜏ℜ(𝔜) = {𝜙, 𝔍, {𝜑}, {𝜑, 𝜛, 𝜍}, {𝜛, 𝜍}} . If we 

consider 𝔗 = {𝜑, 𝜛}  𝔗′ = {𝜀, 𝜚, 𝜍}  𝐾𝑆ℜ(𝔜) =

{𝜙, {𝜑}, {𝜛}, {𝜍}, {𝜑, 𝜛}, {𝜑, 𝜍}, {𝜛, 𝜍}, {𝜑, 𝜛, 𝜍}, {𝜀, 𝜚, 𝜍}, {𝜀, 𝜑, 𝜛}, {𝜀, 𝜑, 𝜚, 𝜍}, {𝜀, 𝜛, 𝜚, 𝜍}, 𝔍} . 

Define 𝑓: (ℑ, 𝜏ℜ(𝔛), 𝐾𝑆ℜ(𝔛)) → (𝔍, 𝜏ℜ(𝔜), 𝐾𝑆ℜ(𝔜))  as 𝑓(𝜀) = 𝜑, 𝑓(𝜑) = 𝜀, 𝑓(𝜛) =

𝜛, 𝑓(𝜚) = 𝜍, 𝑓(𝜍) = 𝜚. Then f is 𝐾𝑆𝑔-irresolute.  

Example 3.4 Let ℑ = 𝔍 = {𝜀, 𝜑, 𝜛, 𝜚, 𝜍} with ℑ/ℜ = {{𝜛, 𝜚}, {𝜑, 𝜍}, {𝜀}} and 𝔛 = {𝜀, 𝜍}. 

Then 𝜏ℜ(𝔛) = {𝜙, ℑ, {𝜀}, {𝜀, 𝜑, 𝜍}, {𝜑, 𝜍}} . If we consider 𝔖 = {𝜀, 𝜍}  𝔖′ = {𝜑, 𝜛, 𝜚} 

𝐾𝑆ℜ(𝔛) = {𝜙, {𝜀}, {𝜑}, {𝜀, 𝜑}, {𝜀, 𝜍}, {𝜀, 𝜑, 𝜍}, {𝜑, 𝜛, 𝜚}, {𝜀, 𝜑, 𝜛, 𝜚}, ℑ}  and 𝔍/ℜ =

{{𝜀, 𝜚}, {𝜛, 𝜍}, {𝜑}}  and 𝔛 = {𝜑, 𝜚} . Then 𝜏ℜ(𝔜) = {𝜙, 𝔍, {𝜑}, {𝜀, 𝜑, 𝜚}, {𝜀, 𝜚}} . If we 

consider 𝔗 = {𝜀, 𝜚}  𝔗′ = {𝜑, 𝜛, 𝜍}  𝐾𝑆ℜ(𝔜) = {𝜙, {𝜑}, {𝜀, 𝜚}, {𝜀, 𝜑, 𝜚}, {𝜑, 𝜛, 𝜍}, 𝔍} . Define 

𝑓: (ℑ, 𝜏ℜ(𝔛), 𝐾𝑆ℜ(𝔛)) → (𝔍, 𝜏ℜ(𝔜), 𝐾𝑆ℜ(𝔜))  as 𝑓(𝜀) = 𝜑, 𝑓(𝜑) = 𝜀, 𝑓(𝜛) = 𝜛, 𝑓(𝜚) =

𝜚, 𝑓(𝜍) = 𝜍. Then f is 𝐾𝑆𝑔𝑠-irresolute.  

Example 3.5 Let ℑ  = 𝔍  = {𝜀, 𝜑, 𝜛, 𝜚, 𝜍}  with ℑ/ℜ = {{𝜀, 𝜛}, {𝜑, 𝜚}, {𝜍}}  and 𝔛  = 

{𝜀, 𝜑, 𝜛} . Then 𝜏ℜ(𝔛) = {𝜙, ℑ, {𝜀, 𝜛}, {𝜀, 𝜑, 𝜛, 𝜚}, {𝜑, 𝜚}} . If we consider 𝔖 = {𝜛}  𝔖′ =

{𝜀, 𝜑, 𝜚, 𝜍}  𝐾𝑆ℜ(𝔛) =

{𝜙, {𝜀}, {𝜛}, {𝜀, 𝜛}, {𝜑, 𝜚}, {𝜀, 𝜑, 𝜚}, {𝜑, 𝜛, 𝜚}, {𝜀, 𝜑, 𝜛, 𝜚}}, {𝜀, 𝜑, 𝜚, 𝜍}, ℑ}  and 𝑉/ℜ =

{{𝜀, 𝜚}, {𝜛, 𝜍}, {𝜑}}  and 𝔛 = {𝜑, 𝜚} . Then 𝜏ℜ(𝔜) = {𝜙, 𝔍, {𝜑}, {𝜀, 𝜑, 𝜚}, {𝜀, 𝜚}} . If we 

consider 𝔗 = {𝜀, 𝜚}  𝔗′ = {𝜑, 𝜛, 𝜍}  𝐾𝑆ℜ(𝔜) = {𝜙, {𝜑}, {𝜀, 𝜚}, {𝜀, 𝜑, 𝜚}, {𝜑, 𝜛, 𝜍}, 𝔍} . Define 

𝑓: (ℑ, 𝜏ℜ(𝔛), 𝐾𝑆ℜ(𝔛)) → (𝔍, 𝜏ℜ(𝔜), 𝐾𝑆ℜ(𝔜))  as 𝑓(𝜀) = 𝜑, 𝑓(𝜑) = 𝜀, 𝑓(𝜛) = 𝜚, 𝑓(𝜚) =

𝜛, 𝑓(𝜍) = 𝜍. Then f is 𝐾𝑆𝑠𝑔-irresolute.  

Theorem 3.6 If a function 𝑓: ℑ → 𝔍 is 𝐾𝑆𝑔𝑠-irresolute, then it is 𝐾𝑆𝑔𝑠-continuous. 

Proof: Let 𝔉 be a closed set in 𝔍. We have every closed set is 𝐾𝑆𝑔𝑠-ℭ in 𝔍. Whereas 𝑓 is 

𝐾𝑆𝑔𝑠-irresolute, 𝑓−1(𝔉) is 𝐾𝑆𝑔𝑠-ℭ set in ℑ. Consequently for a closed set 𝔉 in 𝔍, 𝑓−1(𝔉) 

is 𝐾𝑆𝑔𝑠-ℭ set in ℑ. So, f is 𝐾𝑆𝑔𝑠-continuous.  

Theorem 3.7 A function 𝑓: ℑ → 𝔍 is 𝐾𝑆𝑔𝑠-irresolute iff for every 𝐾𝑆𝑔𝑠-𝔒 subset 𝔉 of 𝔍, 

𝑓−1(𝔉) is 𝐾𝑆𝑔𝑠-𝔒 in ℑ. 

Proof: Necessity: If 𝑓: ℑ → 𝔍 be 𝐾𝑆𝑔𝑠-irresolute, then for every 𝐾𝑆𝑔𝑠-ℭ subset 𝔊 of 𝔍, 

𝑓−1(𝔊) is 𝐾𝑆𝑔𝑠 -ℭ  in ℑ . If 𝔉  is any 𝐾𝑆𝑔𝑠 -𝔒  subset of 𝔍  then 𝔍-𝔉  is 𝐾𝑆𝑔𝑠 -ℭ . Thus 

𝑓−1(𝔍 − 𝔉) is 𝐾𝑆𝑔𝑠-ℭ, but 𝑓−1(𝔍 − 𝔉) = ℑ − 𝑓−1(𝔉) so that 𝑓−1(𝔉) is 𝐾𝑆𝑔𝑠-𝔒 in ℑ. 

Sufficiency: If for all 𝐾𝑆𝑔𝑠-𝔒 subsets F of 𝔍, 𝑓−1(𝐹) is 𝐾𝑆𝑔𝑠-𝔒 in ℑ and if 𝔊 is any 

𝐾𝑆𝑔𝑠-ℭ subset of 𝔍, then 𝔍-𝔊 is 𝐾𝑆𝑔𝑠-𝔒. Also, 𝑓−1(𝔍 − 𝔊) = ℑ − 𝑓−1(𝔊) is 𝐾𝑆𝑔𝑠-𝔒. 

Thus 𝑓−1(𝔊) is 𝐾𝑆𝑔𝑠-ℭ in ℑ.  

Theorem 3.8 Let ℑ, 𝔍 and 𝔎 be any KS-topological spaces and 𝑓: ℑ → 𝔍 and 𝑔: 𝔍 → 𝔎 

be two functions. Then the following are true;   
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1.  If 𝑓  and 𝑔  are 𝐾𝑆𝑔𝑠 -irresolute functions, then their composition 𝑔 ∘ 𝑓: ℑ → 𝔎  is 

𝐾𝑆𝑔𝑠-irresolute.  

2.  If 𝑓 is 𝐾𝑆𝑔𝑠-irresolute and g is 𝐾𝑆𝑔𝑠-continuous, then their composition 𝑔 ∘ 𝑓: ℑ → 𝔎 is 

𝐾𝑆𝑔𝑠-continuous.  

Proof: 1.  Let 𝔄  is 𝐾𝑆𝑔𝑠 -ℭ  in 𝔎  then 𝑔−1(𝔄)  is 𝐾𝑆𝑔𝑠 -ℭ  in 𝔍  and 𝑓−1(𝑔−1(𝔄))  is 

𝐾𝑆𝑔𝑠 - ℭ . Whereas 𝑓  and 𝑔  are 𝐾𝑆𝑔𝑠 -irresolute functions. But 𝑓−1(𝑔−1(𝔄)) = (𝑔 ∘

𝑓)−1(𝔄) is 𝐾𝑆𝑔𝑠-ℭ in ℑ. Consequently (𝑔 ∘ 𝑓) is 𝐾𝑆𝑔𝑠-irresolute.  

2.  Let 𝔉  is 𝐾𝑆𝑔𝑠 - ℭ  in 𝔎 . Whereas 𝑔  is 𝐾𝑆𝑔𝑠 -continuous. 𝑔−1(𝔉)  is 𝐾𝑆𝑔𝑠 -ℭ  in 𝔍 . 

Whereas g is 𝐾𝑆𝑔𝑠 -irresolute, 𝑓−1(𝑔−1(𝔉))  is 𝐾𝑆𝑔𝑠 -ℭ  in ℑ . But 𝑓−1(𝑔−1(𝔉)) = (𝑔 ∘

𝑓)−1(𝔉). Consequently (𝑔 ∘ 𝑓) is 𝐾𝑆𝑔𝑠-continuous.  

Theorem 3.9 If function 𝑓: ℑ → 𝔍 is 𝐾𝑆𝑔𝑠-irresolute then for every subset 𝔄 of ℑ such that 

𝑓(𝔄) is 𝐾𝑆𝑔𝑠-ℭ in 𝔍, 𝑓(𝐾𝑆𝑔𝑠𝑐𝑙(𝔄)) ⊆ 𝐾𝑆𝑔𝑠𝑐𝑙(𝑓(𝔄)). 

Proof: Let 𝔄 be a subset of ℑ such that 𝑓(𝔄)  is 𝐾𝑆𝑔𝑠 -ℭ in 𝔍. Then 𝐾𝑆𝑔𝑠𝑐𝑙(𝑓(𝔄)) is 

𝐾𝑆𝑔𝑠 -ℭ  in 𝔍 . Whereas 𝑓  is 𝐾𝑆𝑔𝑠 -irresolute, 𝑓−1(𝐾𝑆𝑔𝑠𝑐𝑙(𝑓(𝔄))  is 𝐾𝑆𝑔𝑠 -ℭ  in ℑ . Now 

𝔄 ⊆ 𝑓−1(𝑓(𝔄)) ⊆ 𝑓−1(𝐾𝑆𝑔𝑠𝑐𝑙(𝑓(𝔄))) . Consequently 𝐾𝑆𝑔𝑠𝑐𝑙(𝑓(𝔄)) ⊆

𝑓−1(𝐾𝑆𝑔𝑠𝑐𝑙(𝑓(𝔄))) and hence 𝑓(𝐾𝑆𝑔𝑠𝑐𝑙(𝔄)) ⊆ 𝑓(𝑓−1(𝐾𝑆𝑔𝑠𝑐𝑙(𝑓(𝔄))) ⊆ 𝐾𝑆𝑔𝑠𝑐𝑙(𝑓(𝔄)).  

Theorem 3.10 If a function 𝑓: ℑ → 𝔍 is 𝐾𝑆𝑠𝑔-irresolute, then it is 𝐾𝑆𝑠𝑔-continuous. 

Proof:Let 𝔉 be a closed set in 𝔍. We have every closed set is 𝐾𝑆𝑠𝑔-ℭ in 𝔍. Whereas 𝑓 is 

𝐾𝑆𝑠𝑔-irresolute, 𝑓−1(𝔉) is 𝐾𝑆𝑠𝑔-ℭ set in ℑ. Consequently for a closed set 𝔉 in 𝔍, 𝑓−1(𝔉) 

is 𝐾𝑆𝑠𝑔-ℭ set in ℑ. So, f is 𝐾𝑆𝑠𝑔-continuous.  

Theorem 3.11 A function 𝑓: ℑ → 𝔍  is 𝐾𝑆𝑠𝑔 -irresolute iff for every 𝐾𝑆𝑠𝑔 - 𝔒  𝔉  of 𝔍 , 

𝑓−1(𝔉) is 𝐾𝑆𝑠𝑔-𝔒 in ℑ. 

Proof:Necessity: If 𝑓: ℑ → 𝔍 be 𝐾𝑆𝑠𝑔 -irresolute, then for every 𝐾𝑆𝑠𝑔 -ℭ subset 𝔊 of 𝔍, 

𝑓−1(𝔊) is 𝐾𝑆𝑠𝑔 -ℭ  in ℑ . If 𝔉  is any 𝐾𝑆𝑠𝑔 -𝔒  subset of 𝔍  then 𝔍-𝔉  is 𝐾𝑆𝑠𝑔 -ℭ . Thus 

𝑓−1(𝔍 − 𝔉) is 𝐾𝑆𝑠𝑔-ℭ, but 𝑓−1(𝔍 − 𝔉) = ℑ − 𝑓−1(𝔉) so that 𝑓−1(𝔉) is 𝐾𝑆𝑠𝑔-𝔒 in ℑ. 

Sufficiency: If for all 𝐾𝑆𝑠𝑔-𝔒 subsets 𝔉 of 𝔍, 𝑓−1(𝔉) is 𝐾𝑆𝑠𝑔-𝔒 in ℑ and if 𝔊 is any 

𝐾𝑆𝑠𝑔-ℭ subset of 𝔍, then 𝔍-𝔊 is 𝐾𝑆𝑠𝑔-𝔒. Also, 𝑓−1(𝔍 − 𝔊) = ℑ − 𝑓−1(𝔊) is 𝐾𝑆𝑠𝑔-𝔒. 

Thus 𝑓−1(𝔊) is 𝐾𝑆𝑠𝑔-ℭ in ℑ.  

Theorem 3.12 Let ℑ,𝔍 and 𝔎 be any KS-topological spaces and 𝑓: ℑ → 𝔍 and 𝑔: 𝔍 → 𝔎 

be two functions. Then the following are true;   

1.  If 𝑓  and 𝑔  are 𝐾𝑆𝑠𝑔 -irresolute functions, then their composition 𝑔 ∘ 𝑓: ℑ → 𝔎  is 

𝐾𝑆𝑠𝑔-irresolute.  

       2.  If 𝑓  is 𝐾𝑆𝑠𝑔 -irresolute and g is 𝐾𝑆𝑠𝑔 -continuous, then their composition 𝑔 ∘

http://philstat.org.ph/


Vol. 71 No. 4 (2022) 

http://philstat.org.ph 

Mathematical Statistician and Engineering Applications 
  ISSN: 2094-0343 

2326-9865 

3581 

𝑓: ℑ → 𝔎 is 𝐾𝑆𝑠𝑔-continuous.  

Proof: 1.  Let 𝔄  is 𝐾𝑆𝑠𝑔 -ℭ  in 𝔎  then 𝑔−1(𝔄)  is 𝐾𝑆𝑠𝑔 -ℭ  in 𝔍  and 𝑓−1(𝑔−1(𝔄))  is 

𝐾𝑆𝑠𝑔-ℭ. Whereas g and f are 𝐾𝑆𝑠𝑔-irresolute functions. But 𝑓−1(𝑔−1(𝔄)) = (𝑔 ∘ 𝑓)−1(𝔄) 

is 𝐾𝑆𝑠𝑔-ℭ in ℑ. Consequently (𝑔 ∘ 𝑓) is 𝐾𝑆𝑠𝑔-irresolute.  

2.  Let 𝔉  is 𝐾𝑆𝑠𝑔 -ℭ  in 𝔎 . Whereas g is 𝐾𝑆𝑠𝑔 -continuous. 𝑔−1(𝔉)  is 𝐾𝑆𝑠𝑔 -ℭ  in 𝔍 . 

Whereas f is 𝐾𝑆𝑠𝑔 -irresolute, 𝑓−1(𝑔−1(𝔉))  is 𝐾𝑆𝑠𝑔 - ℭ  in ℑ . But 𝑓−1(𝑔−1(𝔉)) = (𝑔 ∘

𝑓)−1(𝔉). Consequently (𝑔 ∘ 𝑓) is 𝐾𝑆𝑠𝑔-continuous.  

Theorem 3.13 If function 𝑓: ℑ → 𝔍 is 𝐾𝑆𝑠𝑔-irresolute then for every subset 𝔄 of ℑ such 

that 𝑓(𝔄) is 𝐾𝑆𝑠𝑔-ℭ in 𝔍, 𝑓(𝐾𝑆𝑠𝑔𝑐𝑙(𝔄)) ⊆ 𝐾𝑆𝑠𝑔𝑐𝑙(𝑓(𝔄)). 

Proof: Let 𝔄 be a subset of ℑ such that 𝑓(𝔄) is 𝐾𝑆𝑠𝑔 -ℭ in 𝔍. Then 𝐾𝑆𝑠𝑔𝑐𝑙(𝑓(𝔄)) is 

𝐾𝑆𝑠𝑔 -ℭ  in 𝔍 . Whereas 𝑓  is 𝐾𝑆𝑠𝑔 -irresolute, 𝑓−1(𝐾𝑆𝑠𝑔𝑐𝑙(𝑓(𝔄)) is 𝐾𝑆𝑠𝑔 -ℭ  in ℑ . Now 

𝔄 ⊆ 𝑓−1(𝑓(𝔄)) ⊆ 𝑓−1(𝐾𝑆𝑠𝑔𝑐𝑙(𝑓(𝔄))) . Consequently 𝐾𝑆𝑠𝑔𝑐𝑙(𝑓(𝔄)) ⊆

𝑓−1(𝐾𝑆𝑠𝑔𝑐𝑙(𝑓(𝔄))) and hence 𝑓(𝐾𝑆𝑠𝑔𝑐𝑙(𝔄)) ⊆ 𝑓(𝑓−1(𝐾𝑆𝑠𝑔𝑐𝑙(𝑓(𝔄))) ⊆ 𝐾𝑆𝑠𝑔𝑐𝑙(𝑓(𝔄)).  
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