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1. INTRODUCTION AND PRELIMINARIES  

To deal with ambiguous items, Molodtsov provided the following definition of soft sets [1]: Assume 𝑋 is a universe 

set, 𝑃(𝑋) is the power set of 𝑋, and 𝒫 is a set of parameters. A pair (𝐴, 𝒫) = {(𝑒, 𝐴(𝑒)): 𝑒 ∈ 𝒫, 𝐴(𝑒) ∈ 𝑃(𝑋)} is known 

as a soft set over 𝑋, where 𝐴: 𝒫 → 𝑃(𝑋) is a function. The family of all soft sets over the universal set 𝑋 with the set of 

parameters 𝒫 is indicated by 𝑆̃𝑆(𝑋, 𝒫). In particular, (𝑋, 𝒫) is indicated by 𝑋̃. By Maji et al. [2], was defined a null soft 

set, indicated by Ø̃, if 𝐴(𝑒) = ∅, ∀ 𝑒 ∈ 𝒫 and an absolute soft set, indicated by 𝑋̃, if 𝐴(𝑒) = 𝑋, ∀ 𝑒 ∈ 𝒫 and the soft 

complement of a soft set (𝐴, 𝒫)  is indicated by 𝑋̃ \̃(𝐴, 𝒫) = (𝐴𝑐 , 𝒫)  where 𝐴𝑐: 𝒫 → 𝑃(𝑋)  is a function defined as 

𝐴𝑐(𝑒) = 𝑋\𝐴(𝑒), ∀ 𝑒 ∈ 𝒫 . The soft union of (𝐴𝜗, 𝒫) ∈̃ 𝑆̃𝑆(𝑋, 𝒫),  ∀ 𝜗 ∈ ℵ  is a soft set (𝐴, 𝒫) ∈̃ 𝑆̃𝑆(𝑋, 𝒫) , where 

𝐴(𝑒) =  ∪̃𝜗∈ℵ 𝐴𝜗(𝑒), ∀ 𝑒 ∈ 𝒫, ℵ is a random collection of index and the soft intersection of (𝐴𝜗, 𝒫) ∈̃ 𝑆̃𝑆(𝑋̃), ∀ 𝜗 ∈ ℵ 

is a soft set (𝐴, 𝒫) ∈̃ 𝑆̃𝑆(𝑋, 𝒫), where 𝐴(𝑒) = ∩̃𝜗∈ℵ 𝐴𝜗(𝑒), ∀ 𝑒 ∈ 𝒫, were defined in [3]. A soft point [3] [4] (𝐴, 𝒫) is a 

soft set defined as 𝐴(𝑒) = {𝑥} and 𝐴(𝑒́) = ∅ , ∀ 𝑒́ ∈ 𝒫\{𝑒}, we indicated by 𝑒𝑥̃ such that 𝑒𝑥̃ = (𝑒, {𝑥}), where 𝑥 ∈ 𝑋 and 

𝑒 ∈ 𝒫. 𝑒𝑥̃ ∈̃ (𝐵, 𝒫), if 𝑒 ∈ 𝒫 and {𝑥} ⊆ 𝐵(𝑒). The family of all soft points over 𝑋 is indicated by 𝑆̃𝑃(𝑋̃).  

The concept of soft topological space (𝑆̃𝑇𝑆) over 𝑋 was defined in [4] is (𝑋̃, 𝜏̃, 𝒫) (simply, 𝑋̃), where 𝜏̃ ⊆̃ 𝑆̃𝑆(𝑋, 𝒫) is 

known as soft topology on 𝑋̃, if ∅̃, 𝑋̃ ∈̃ 𝜏̃, and 𝜏̃ is closed under finite soft intersection and arbitrary soft union. The 

members of 𝜏̃ are referred to as soft open sets. The soft complements of every soft open or members of 𝜏̃𝑐 are known as 

soft closed sets [5]. A soft set (𝐴, 𝒫) that is both soft open and soft closed is referred to as a soft clopen set. The family 

of all soft clopen sets in 𝑋̃ is indicated by 𝑆̃𝐶𝑂(𝑋̃). The triple (𝑍, 𝜏̃𝑍̃, 𝒫) is a soft subspace of a 𝑆̃𝑇𝑆 (𝑋̃, 𝜏̃, 𝒫) where 𝑍 ⊆

𝑋, 𝜏̃𝑍 = {(𝐴𝑍, 𝒫) = 𝑍 ∩̃ (𝐴, 𝒫); (𝐴, 𝒫) ∈̃ 𝜏̃} is known as the soft relative topology on 𝑍, and 𝐴𝑍(𝑒) = 𝑍 ∩̃ 𝐴(𝑒), for all 

𝑒 ∈̃ 𝒫 [4]. 

In the context of soft classes, Athar Kharal and B. Ahmad [6] defined a soft mapping and investigated some 

characteristics of soft set images and inverse images. The references ([7], [8] [9], [10], [11], [12], [13]) introduced and 
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studied various types of soft functions, such as: soft irresolute, soft semi-open (closed), soft open (closed), soft α-open 

(closed), soft pre-open (closed), soft b-open (closed), soft β-open (closed), and soft 𝛽𝑐-open.  

However, The structure of this paper is as follows: 

In Section 2, we define and introduce soft 𝑆𝑝-irresolute functions via soft 𝑆𝑝-(respectively, open [14] and closed [15]) 

sets. Some of its basic properties and relationships with some other types of soft functions are given, and we study the 

behavior of soft 𝑆𝑝-irresolute functions under soft composition. In addition to these, we introduce the notions of soft 𝑆𝑝-

Hausdorff space, and study their topological properties.  

In Section 3, we use soft 𝑆𝑝-open [14] (respectively, soft 𝑆𝑝-closed [15]) sets to define and study new types of soft 

functions known as soft 𝑆𝑝-open (respectively, soft 𝑆𝑝-closed) as a strong form of soft semi-open (respectively, soft semi-

closed) function. Some of its basic properties and relationships with some other types of soft functions are given, and we 

study the behavior of soft 𝑆𝑝-open (respectively, soft 𝑆𝑝-closed) functions under soft composition.  

Throughout the paper, (𝑋̃, 𝜏̃, 𝒫)  and (𝑌̃, 𝜎̃, 𝒫́)  or simply 𝑋̃  and 𝑌̃  denoted soft topological spaces on which no 

separation axioms are assumed unless mentioned. 𝑠̃𝑐𝑙(𝐴, 𝒫) (respectively, 𝑠̃𝑖𝑛𝑡(𝐴, 𝒫)) is soft closure (respectively, soft 

interior) of (𝐴, 𝒫). 

 Further important terms and results are pointed out in the coming sections.  

Definition 1.1. A (𝐴, 𝒫) ⊆̃ (𝑋̃, 𝜏̃, 𝒫) is known as a soft semi- [7] (respectively, pre- [16], 𝛼- [9], 𝑏- [10], 𝛽- [17], and regular 

[16]) open set, if (𝐴, 𝒫) ⊆̃ 𝑠̃𝑐𝑙(𝑠̃𝑖𝑛𝑡(𝐴, 𝒫))  (respectively, (𝐴, 𝒫) ⊆̃ 𝑠̃𝑖𝑛𝑡(𝑠̃𝑐𝑙(𝐴, 𝒫)) , (𝐴, 𝒫) ⊆̃  𝑠̃𝑖𝑛𝑡(𝑠̃𝑐𝑙(𝑠̃𝑖𝑛𝑡(𝐴, 𝒫))) , 

(𝐴, 𝒫) ⊆̃ 𝑠̃𝑐𝑙(𝑠̃𝑖𝑛𝑡(𝐴, 𝒫)) ∪̃ 𝑠̃𝑖𝑛𝑡(𝑠̃𝑐𝑙(𝐴, 𝒫)), (𝐴, 𝒫) ⊆̃ 𝑠̃𝑐𝑙(𝑠̃𝑖𝑛𝑡(𝑠̃𝑐𝑙(𝐴, 𝒫))), and (𝐴, 𝒫) = 𝑠̃𝑖𝑛𝑡(𝑠̃𝑐𝑙(𝐴, 𝒫))). 

The family of all soft semi- (respectively, pre-, 𝛼 -, 𝑏 -, 𝛽 -, and regular) open sets in 𝑋̃  is indicated by 𝑆̃𝑆𝑂(𝑋̃) 

(respectively, 𝑆̃𝑃𝑂(𝑋̃), 𝑆̃𝛼𝑂(𝑋̃), 𝑆̃𝑏𝑂(𝑋̃), 𝑆̃𝛽𝑂(𝑋̃) and 𝑆̃𝑅𝑂(𝑋̃)). 

Definition 1.2. The soft complement of a soft semi- (respectively, pre-, 𝛼-, 𝑏-, 𝛽-, and regular) open set is known as soft 

semi- [7] (respectively, pre- [16], 𝛼 - [9], 𝑏 - [10], 𝛽 - [17], and regular [18]) closed. The family of all soft semi- 

(respectively, pre-, 𝛼-, 𝑏-, 𝛽-, and regular) closed sets in 𝑋̃ is indicated by 𝑆̃𝑆𝐶(𝑋̃) (respectively, 𝑆̃𝑃𝐶(𝑋̃), 𝑆̃𝛼𝐶(𝑋̃), 

𝑆𝑏𝐶(𝑋̃), 𝑆̃𝛽𝐶(𝑋̃), and 𝑆̃𝑅𝐶(𝑋̃)). 

Definition 1.3. A 𝑆̃𝑇𝑆 (𝑋̃, 𝜏̃, 𝒫) and (𝐴, 𝒫) ⊆̃ (𝑋̃, 𝜏̃, 𝒫) is known as a soft 𝑆𝑝-open [14] (respectively, 𝑆̃𝑆𝑐-open [19], and 

soft 𝛽𝑐 -open [13]) set, if (𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑂(𝑋̃)  (respectively, 𝑆̃𝑆𝑂(𝑋̃) , and 𝑆̃𝛽𝑂(𝑋̃) ) and ∀ 𝑒𝑥̃ ∈̃ (𝐴, 𝒫) , there is 

(𝑊, 𝒫) ∈̃ 𝑆̃𝑃𝐶(𝑋̃) (respectively, 𝜏̃𝑐, and 𝜏̃𝑐) such that 𝑒𝑥̃ ∈̃ (𝑊, 𝒫) ⊆̃ (𝐴, 𝒫). The family of all soft 𝑆𝑝- (respectively, 

𝑆𝑆𝑐-, and soft 𝛽𝑐-) open subsets of 𝑋̃ is indicated by 𝑆̃𝑆𝑝𝑂(𝑋̃) (respectively, 𝑆̃𝑆𝑐𝑂(𝑋̃), and 𝑆̃𝛽𝑐𝑂(𝑋̃)). 

Definition 1.4. The soft complement of a soft 𝑆𝑝-open set is known as soft 𝑆𝑝-closed [15]. The family of all soft 𝑆𝑝-

closed sets in 𝑋̃ is indicated by 𝑆𝑆𝑝𝐶(𝑋̃). 

Definition 1.5. Let (𝐴, 𝒫) ⊆̃ (𝑋̃, 𝜏̃, 𝒫). Then:  

(1)  𝑠̃𝑆𝑝𝑐𝑙(𝐴, 𝒫) =∩̃ {(𝐶, 𝒫): (𝐶, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝐶(𝑋̃) , (𝐴, 𝒫) ⊆̃ (𝐶, 𝒫)} . Clearly, 𝑠̃𝑆𝑝𝑐𝑙(𝐴, 𝒫)  is the smallest soft 𝑆𝑝 -

closed set contains (𝐴, 𝒫) [15]. 

(2)  𝑠̃𝑆𝑝𝑖𝑛𝑡(𝐴, 𝒫) =∪̃ {(𝑂, 𝒫): (𝑂, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃), (𝑂, 𝒫) ⊆̃ (𝐴, 𝒫)} . Clearly, 𝑠̃𝑆𝑝𝑖𝑛𝑡(𝐴, 𝒫)  is the largest soft 𝑆𝑝 -

open set contained in (𝐴, 𝒫) [15]. 

(3)  𝑠̃𝑆𝑝𝐵𝑑(𝐴, 𝒫) = 𝑠̃𝑆𝑝𝑐𝑙(𝐴, 𝒫) ∩̃ 𝑠̃𝑆𝑝𝑐𝑙(𝑋̃\̃(𝐴, 𝒫)) [15]. 

(4)  𝑠̃𝐵𝑑(𝐴, 𝒫) = 𝑠̃𝑐𝑙(𝐴, 𝒫) ∩̃ 𝑠̃𝑐𝑙(𝑋̃\̃(𝐴, 𝒫)) [5]. 

Definition 1.6. A 𝑆̃𝑇𝑆 (𝑋̃, 𝜏̃, 𝒫) is known as: 

(1)  Soft extremally disconnected [20], if 𝑠̃𝑐𝑙(𝐴, 𝒫) ∈̃ 𝜏̃, ∀ (𝐴, 𝒫) ∈̃ 𝜏̃. Or, 𝑠̃𝑖𝑛𝑡(𝐴, 𝒫) ∈̃ 𝜏̃𝑐, ∀ (𝐴, 𝒫) ∈̃ 𝜏̃𝑐. 

(2)  Soft locally indiscrete [21], if (𝐴, 𝒫) ∈̃ 𝜏̃𝑐, ∀ (𝐴, 𝒫) ∈̃ 𝜏̃. Or, (𝐴, 𝒫) ∈̃ 𝜏̃, ∀ (𝐴, 𝒫) ∈̃ 𝜏̃𝑐. 

(3)  Soft submaximal [16], if each soft dense subset of 𝑋̃ is soft open set. 

(4)  Soft 𝑇1-space [22], if 𝑒𝑥̃ , 𝑒𝑦̃ ∈̃ 𝑆̃𝑃(𝑋̃) such that 𝑒𝑥̃ ≠ 𝑒𝑦̃ , there are (𝐴1, 𝒫), (𝐴2, 𝒫) ∈̃ 𝜏̃ such that 𝑒𝑥̃ ∈̃ (𝐴1, 𝒫), 

𝑒𝑦̃ ∉̃ (𝐴1, 𝒫) and 𝑒𝑦̃ ∈̃ (𝐴2, 𝒫), 𝑒𝑥̃ ∉̃ (𝐴2, 𝒫). 
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(5)  Soft 𝑇2-space or soft Hausdorff space [22], if 𝑒𝑥̃, 𝑒𝑦̃ ∈̃ 𝑆̃𝑃(𝑋̃) such that 𝑒𝑥̃ ≠ 𝑒𝑦̃, there are (𝐴1, 𝒫), (𝐴2, 𝒫) ∈̃ 𝜏̃ 

such that 𝑒𝑥̃ ∈̃ (𝐴1, 𝒫), 𝑒𝑦̃ ∈̃ (𝐴2, 𝒫), and (𝐴1, 𝒫) ∩̃ (𝐴2, 𝒫) = ∅̃. 

(6)  Soft semi- 𝑇2 -space or soft semi-Hausdorff space [23], if 𝑒𝑥̃ , 𝑒𝑦̃ ∈̃ 𝑆̃𝑃(𝑋̃)  such that 𝑒𝑥̃ ≠ 𝑒𝑦̃ , there are 

(𝐴1, 𝒫), (𝐴2, 𝒫) ∈̃ 𝑆̃𝑆𝑂(𝑋̃) such that 𝑒𝑥̃ ∈̃ (𝐴1, 𝒫), 𝑒𝑦̃ ∈̃ (𝐴2, 𝒫), and (𝐴1, 𝒫) ∩̃ (𝐴2, 𝒫) = ∅̃. 

(7)  Soft regular space [22], if (𝐶, 𝒫) ∈̃ 𝜏̃𝑐  and 𝑒𝑥̃ ∈̃ 𝑆̃𝑃(𝑋̃) such that  𝑒𝑥̃ ∉̃ (𝐶, 𝒫), there exist (𝐴1, 𝒫), (𝐴2, 𝒫) ∈̃ 𝜏̃ 

such that 𝑒𝑥̃ ∈̃ (𝐴1, 𝒫), (𝐶, 𝒫) ⊆̃ (𝐴2, 𝒫) and (𝐴1, 𝒫) ∩̃ (𝐴2, 𝒫) = ∅̃. 

(8)  Soft semi-regular space [24], if ∀ (𝐴, 𝒫) ∈̃ 𝜏̃  and ∀ 𝑒𝑥̃ ∈̃ (𝐴, 𝒫) , there is (𝑂, 𝒫) ∈̃ 𝑆̃𝑅𝑂(𝑋̃)  such that 

𝑒𝑥̃ ∈̃ (𝑂, 𝒫) ⊆̃ (𝐴, 𝒫). 

Definition 1.7. Let 𝑆̃𝑆(𝑋, 𝒫), 𝑆̃𝑆(𝑌, 𝒫́) be the families of all soft sets, 𝑢: 𝑋 → 𝑌 and 𝑝: 𝒫 → 𝒫́ be functions. Then, a soft 

function 𝑓𝑝𝑢: 𝑆̃𝑆(𝑋, 𝒫) → 𝑆̃𝑆(𝑌, 𝒫́) is defined as:  

(1)  If (𝐴, 𝒫) ∈̃ 𝑆̃𝑆(𝑋, 𝒫), the soft image of (𝐴, 𝒫) under 𝑓𝑝𝑢 , written as 𝑓𝑝𝑢(𝐴, 𝒫) = (𝑓𝑝𝑢(𝐴), 𝑝(𝒫)) ∈̃ 𝑆̃𝑆(𝑌, 𝒫́), 

∀ 𝛽 ∈ 𝒫́ defined as: 

𝑓𝑝𝑢(𝐴)(𝛽) = {
𝑢(⋃𝛼∈𝑝−1(𝛽)∩ 𝒫   𝐴(𝛼)), 𝑖𝑓 𝑝−1(𝛽) ∩ 𝒫 ≠ ∅ 

         ∅̃,                        𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒       
 [6], so if 𝑒𝑥̃ ∈̃ 𝑆̃𝑃(𝑋̃) , then 𝑓𝑝𝑢( 𝑒𝑥̃) = 𝑝(𝑒)𝑢(𝑥) 

[25]. 

(2)  If (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆(𝑌, 𝒫́) , the soft inverse image of (𝐵, 𝒫́)  under 𝑓𝑝𝑢 , written as 𝑓𝑝𝑢
−1(𝐵, 𝒫́) =

(𝑓𝑝𝑢
−1(𝐵), 𝑝−1(𝒫́)) ∈̃ 𝑆̃𝑆(𝑋, 𝒫), ∀ 𝛼 ∈ 𝒫 defined as: 

𝑓𝑝𝑢
−1(𝐵)(𝛼) = {

𝑢−1 (𝐵(𝑝(𝛼))) ,       𝑝(𝛼) ∈ 𝒫́ 

            ∅̃,             𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒      
 [6], so if 𝑒́𝑦̃ ∈̃ 𝑆̃𝑃(𝑌̃) and 𝑓𝑝𝑢  is soft bijective, then 𝑓𝑝𝑢

−1( 𝑒́𝑦̃) =

𝑝−1(𝑒́)𝑢−1(𝑦) [25]. 

The soft function 𝑓𝑝𝑢: 𝑆̃𝑆(𝑋, 𝒫) → 𝑆̃𝑆(𝑌, 𝒫́) is known as soft injective (respectively, soft surjective, soft bijective) if 

𝑢, 𝑝 are both injective (respectively, surjective, bijective) functions [26]. 

Theorem 1.8. ([6] [3] [26]) Let 𝑓𝑝𝑢: 𝑆̃𝑆(𝑋, 𝒫) → 𝑆̃𝑆(𝑌, 𝒫́) be a soft function, the following are true: 

(1)  𝑓𝑝𝑢((𝐴1, 𝒫) ∩̃ (𝐴2, 𝒫)) ⊆̃ 𝑓𝑝𝑢(𝐴1, 𝒫) ∩̃ 𝑓𝑝𝑢(𝐴2, 𝒫), ∀ (𝐴1, 𝒫),(𝐴2, 𝒫) ∈̃ 𝑆̃𝑆(𝑋, 𝒫), the equality holds if 𝑓𝑝𝑢  is 

soft injective. 

(2)  𝑌̃\̃ 𝑓𝑝𝑢(𝐴, 𝒫) ⊆̃ 𝑓𝑝𝑢(𝑋̃\̃(𝐴, 𝒫)), ∀ (𝐴, 𝒫) ∈̃ 𝑆̃𝑆(𝑋, 𝒫), the equality holds if 𝑓𝑝𝑢 is soft surjective. 

(3)  𝑓𝑝𝑢
−1(𝑌̃\̃(𝐵, 𝒫́)) = 𝑋̃\̃𝑓𝑝𝑢

−1(𝐵, 𝒫́), ∀ (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆(𝑌̃, 𝒫́). 

(4)  𝑓𝑝𝑢(𝑓𝑝𝑢
−1(𝐵, 𝒫́)) ⊆̃ (𝐵, 𝒫́), ∀ (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆(𝑌̃, 𝒫́), the equality holds if 𝑓𝑝𝑢 is soft surjective. 

(5)  (𝐴, 𝒫) ⊆̃ 𝑓𝑝𝑢
−1(𝑓𝑝𝑢(𝐴, 𝒫)), ∀ (𝐴, 𝒫) ∈̃ 𝑆̃𝑆(𝑋, 𝒫), the equality holds if 𝑓𝑝𝑢 is soft injective. 

Definition 1.9. A soft function 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́)  is known as soft continuous [3] (respectively, soft semi-

continuous [7], soft pre-continuous [9], soft  𝛼 -continuous [9], soft 𝛽 -continuous [12], soft b-continuous [10], soft 

perfectly continuous [27], soft 𝑅𝐶-continuous [27], 𝑆̃𝑆𝑐-continuous [19], and soft 𝑆𝑝-continuous [28]), if 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝜏̃ 

(respectively, 𝑆̃𝑆𝑂(𝑋̃), 𝑆̃𝑃𝑂(𝑋̃), 𝑆̃𝛼𝑂(𝑋̃), 𝑆̃𝛽𝑂(𝑋̃), 𝑆̃𝑏𝑂(𝑋̃), 𝑆̃𝐶𝑂(𝑋̃), 𝑆̃𝑅𝐶(𝑋̃), 𝑆̃𝑆𝑐𝑂(𝑋̃), 𝑆̃𝑆𝑝𝑂(𝑋̃)), ∀ (𝐵, 𝒫́) ∈̃ 𝜎̃.  

Definition 1.10. A soft function 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) is known as: 

(1)  Soft homeomorphism [8] if 𝑓𝑝𝑢 is soft bijective and 𝑓𝑝𝑢, 𝑓𝑝𝑢
−1 are soft continuous. 

(2)  Soft irresolute [7] if 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑂(𝑋̃), ∀(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑂(𝑌̃). 

Definition 1.11. A soft function 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) is known as soft open [8] (respectively, soft semi-open [7], 

soft α-open [9], soft pre-open [9], soft b-open [10], soft β-open [11], and soft 𝛽𝑐- open [13]), if 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝜎̃ 

(respectively, 𝑆̃𝑆𝑂(𝑌̃), 𝑆̃𝛼𝑂(𝑌̃), 𝑆̃𝑃𝑂(𝑌̃), 𝑆̃𝑏𝑂(𝑌̃), 𝑆̃𝛽𝑂(𝑌̃), and 𝑆̃𝛽𝑐𝑂(𝑌̃)), ∀ (𝐴, 𝒫) ∈̃ 𝜏̃. 

Definition 1.12. A soft function 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) is known as soft closed [8] (respectively, soft semi-closed [7], 

soft α-closed [9], soft pre-closed [9], soft b-closed [10], and soft β-closed [11]), if 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝜎̃𝑐 (respectively, 𝑆̃𝑆𝐶(𝑌̃), 

𝑆𝛼𝐶(𝑌̃), 𝑆̃𝑃𝐶(𝑌̃), 𝑆̃𝑏𝐶(𝑌̃), and 𝑆̃𝛽𝐶(𝑌̃)), ∀ (𝐴, 𝒫) ∈̃ 𝜏̃𝑐.  
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Definition 1.13. A soft function 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́)  is known as soft irresolute open [29] (respectively, soft 

irresolute closed [29]), if 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑂(𝑌̃) (respectively, 𝑆̃𝑆𝐶(𝑌̃)), ∀ (𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑂(𝑋̃) (respectively, 𝑆̃𝑆𝐶(𝑋̃)). 

Definition 1.14. A soft function 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) is known as soft almost open [30] (respectively, soft almost 

semi-open [24], soft almost α-open [31], soft almost pre-open [32], soft almost b-open [33], and soft almost β-open [34]) 

if 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝜎̃ (respectively, 𝑆𝑆𝑂(𝑌̃), 𝑆̃𝛼𝑂(𝑌̃), 𝑆̃𝑃𝑂(𝑌̃), 𝑆̃𝑏𝑂(𝑌̃), and 𝑆̃𝛽𝑂(𝑌̃) ), ∀ (𝐴, 𝒫) ∈̃ 𝑆̃𝑅𝑂(𝑋̃).  

Definition 1.15. [26] Let 𝑆̃𝑆(𝑋, 𝒫), 𝑆̃𝑆(𝑌, 𝒫́), and 𝑆̃𝑆(𝑊, 𝒫̈) be the families of all soft sets, 𝑓𝑝𝑢: 𝑆̃𝑆(𝑋, 𝒫) → 𝑆̃𝑆(𝑌, 𝒫́) 

and 𝑔̃𝑞𝑣: 𝑆̃𝑆(𝑌, 𝒫́) → 𝑆̃𝑆(𝑊, 𝒫̈) be two soft functions. Then, 

(1)  soft composition is a soft function 𝑔̃𝑞𝑣 ∘̃ 𝑓𝑝𝑢: 𝑆̃𝑆(𝑋, 𝒫) → 𝑆̃𝑆(𝑊, 𝒫̈)  is defined as (𝑔̃𝑞𝑣 ∘̃ 𝑓𝑝𝑢)(𝐴, 𝒫) =

𝑔̃𝑞𝑣(𝑓𝑝𝑢(𝐴, 𝒫)), ∀ (𝐴, 𝒫) ∈̃ 𝑆̃𝑆(𝑋, 𝒫) where 𝑢: 𝑋 → 𝑌, 𝑝: 𝒫 → 𝒫́, 𝑣: 𝑌 → 𝑊, and 𝑞: 𝒫́ → 𝒫̈. 

(2)  (𝑔̃𝑞𝑣 ∘̃ 𝑓𝑝𝑢)−1(𝐴, 𝒫̈) = 𝑓𝑝𝑢
−1(𝑔̃𝑞𝑣

−1(𝐴, 𝒫̈)) , ∀ (𝐴, 𝒫̈) ∈̃ 𝑆̃𝑆(𝑊, 𝒫̈) , if 𝑔̃𝑞𝑣 ∘̃ 𝑓𝑝𝑢: 𝑆̃𝑆(𝑋, 𝒫) → 𝑆̃𝑆(𝑊, 𝒫̈)  is a soft 

composition function.  

Proposition 1.16. [23] Let (𝐴, 𝒫) ⊆̃ (𝑋̃, 𝜏̃, 𝒫) . Then, (𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑂(𝑋̃)  iff there is (𝑂, 𝒫) ∈̃ 𝜏̃  such that (𝑂, 𝒫) ⊆̃ 

(𝐴, 𝒫) ⊆̃ 𝑠̃𝑐𝑙(𝑂, 𝒫). 

Proposition 1.17. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) be a soft function. Then: 

(1)  𝑓𝑝𝑢 is soft continuous iff 𝑓𝑝𝑢(𝑠̃𝑐𝑙(𝐴, 𝒫)) ⊆̃ 𝑠̃𝑐𝑙(𝑓𝑝𝑢(𝐴, 𝒫)), ∀ (𝐴, 𝒫) ⊆̃ 𝑋̃ [35]. 

(2)  𝑓𝑝𝑢 is soft homeomorphism iff 𝑓𝑝𝑢 is soft bijective, soft continuous and soft open [8]. 

(3)  𝑓𝑝𝑢 is soft homeomorphism iff 𝑓𝑝𝑢(𝑠̃𝑐𝑙(𝐴, 𝒫)) = 𝑠̃𝑐𝑙(𝑓𝑝𝑢(𝐴, 𝒫)), ∀ (𝐴, 𝒫) ⊆̃ 𝑋̃ [8]. 

Proposition 1.18. [14] Let (𝐴, 𝒫),(𝐵, 𝒫) ⊆̃ (𝑋̃, 𝜏̃, 𝒫). Then: 

(1)  (𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃) iff (𝐴, 𝒫) = ∪̃ (𝐵𝜗 , 𝒫),  where (𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑂(𝑋̃), and (𝐵𝜗 , 𝒫) ∈̃ 𝑆̃𝑃𝐶(𝑋̃), ∀ 𝜗 ∈  ℵ. 

(2)  (𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃) iff ∀ 𝑒𝑥̃ ∈̃ (𝐴, 𝒫), there is (𝐵, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃) such that  𝑒𝑥̃ ∈̃ (𝐵, 𝒫) ⊆̃ (𝐴, 𝒫). 

Proposition 1.19. Let (𝑋̃, 𝜏̃, 𝒫) be a 𝑆̃𝑇𝑆. Then:[36], [37], [38] 

(1)  𝑆̃𝑆𝑝𝑂(𝑋̃) ⊆̃ 𝑆̃𝑆𝑂(𝑋̃) [14].  

(2)  𝑆̃𝑆𝑝𝐶(𝑋̃) ⊆̃ 𝑆̃𝑆𝐶(𝑋̃) [15]. 

(3)  𝑆̃𝑅𝐶(𝑋̃) ⊆̃ 𝑆̃𝑆𝑝𝑂(𝑋̃) [14]. 

(4)  𝑆̃𝐶𝑂(𝑋̃) ⊆̃ 𝑆̃𝑆𝑝𝑂(𝑋̃) [14]. 

(5)  𝑆̃𝑆𝑝𝑂(𝑋̃) ⊆̃ 𝑆̃𝛽𝐶(𝑋̃) (respectively, 𝑆̃𝑏𝐶(𝑋̃)) [14]. 

Proposition 1.20. [14] If a 𝑆̃𝑇𝑆 (𝑋̃, 𝜏̃, 𝒫) is soft locally indiscrete, then 

(1)  𝑆̃𝑆𝑂(𝑋̃) = 𝑆̃𝑆𝑐𝑂(𝑋̃) = 𝑆𝑆𝑝𝑂(𝑋̃). 

(2)  𝜏̃ = 𝑆̃𝑆𝑝𝑂(𝑋̃) = 𝑆̃𝑆𝑂(𝑋̃). 

(3)  𝑆̃𝛼𝑂(𝑋̃) = 𝑆̃𝑆𝑝𝑂(𝑋̃). 

(4)  𝑆̃𝑆𝑝𝑂(𝑋̃) ⊆̃ 𝑆̃𝑃𝑂(𝑋̃).  

(5)  𝑆̃𝑆𝑝𝑂(𝑋̃) ⊆̃ 𝑆̃𝛽𝑐𝑂(𝑋̃) (respectively, 𝑆̃𝑏𝑐𝑂(𝑋̃)). 

Proposition 1.21. If a 𝑆̃𝑇𝑆 (𝑋̃, 𝜏̃, 𝒫) is a soft 𝑇1-space, then 

(1)  𝑆̃𝑆𝑂(𝑋̃) =  𝑆̃𝑆𝑐𝑂(𝑋̃) = 𝑆̃𝑆𝑝𝑂(𝑋̃) [14]. 

(2)  𝑆̃𝑆𝐶(𝑋̃) = 𝑆̃𝑆𝑐𝐶(𝑋̃) = 𝑆̃𝑆𝑝𝐶(𝑋̃) [15]. 

(3)  𝜏̃ ⊆̃ 𝑆̃𝑆𝑝𝑂(𝑋̃) [14]. 

(4)  𝑆̃𝛼𝑂(𝑋̃) ⊆̃ 𝑆̃𝑆𝑝𝑂(𝑋̃) [14]. 

Proposition 1.22. [15] If a 𝑆̃𝑇𝑆 (𝑋̃, 𝜏̃, 𝒫) is soft locally indiscrete, then: 

(1) 𝑆̃𝑆𝐶(𝑋̃) = 𝑆̃𝑆𝑐𝐶(𝑋̃) = 𝑆̃𝑆𝑝𝐶(𝑋̃). 

(2)  𝑆̃𝑆𝑝𝐶(𝑋̃) = 𝜏̃𝑐. 

(3)  𝑆̃𝑆𝑝𝐶(𝑋̃) = 𝑆̃𝛼𝐶(𝑋̃). 

(4)  𝑆̃𝑆𝑝𝐶(𝑋̃) ⊆̃ 𝑆̃𝑃𝐶(𝑋̃).  
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Proposition 1.23. If (𝑋̃, 𝜏̃, 𝒫) is a soft regular space, then: 

(1)  𝜏̃ ⊆̃ 𝑆̃𝑆𝑝𝑂(𝑋̃) [14]. 

(2)  𝜏̃𝑐 ⊆̃ 𝑆̃𝑆𝑝𝐶(𝑋̃) [15]. 

Proposition 1.24. A 𝑆̃𝑇𝑆 (𝑋̃, 𝜏̃, 𝒫) is soft extremally disconnected iff 

(1)  𝑆̃𝑆𝑝𝑂(𝑋̃) ⊆̃ 𝑆̃𝑃𝑂(𝑋̃) (respectively, 𝑆̃𝛼𝑂(𝑋̃)) [14]. 

(2)  𝑆̃𝑆𝑝𝐶(𝑋̃) ⊆̃ 𝑆̃𝑃𝐶(𝑋̃) (respectively, 𝑆̃𝛼𝐶(𝑋̃)) [15]. 

Proposition 1.25. [14] If (𝑋̃, 𝜏̃, 𝒫) is a soft submaximal space, then  𝑆̃𝑆𝑝𝑂(𝑋̃) ⊆̃ 𝑆̃𝛽𝑐𝑂(𝑋̃). 

Corollary 1.26. [14] If a 𝑆̃𝑇𝑆, (𝑋̃, 𝜏̃, 𝒫) is soft extremally disconnected and soft 𝑇1-space, then 𝑆̃𝛼𝑂(𝑋̃) = 𝑆̃𝑆𝑝𝑂(𝑋̃). 

Proposition 1.27. [28] Let (𝑍, 𝜏̃𝑍̃, 𝒫) be a soft subspace of a 𝑆̃𝑇𝑆 (𝑋̃, 𝜏̃, 𝒫) and 𝑍 ∈̃ 𝜏̃ (respectively, 𝑆̃𝐶𝑂(𝑋̃)). If (𝐴, 𝒫) ∈̃ 

𝑆𝑆𝑝𝑂(𝑋̃), then (𝐴, 𝒫) ∩̃ 𝑍 ∈̃ 𝑆̃𝑆𝑝𝑂(𝑍). 

Theorem 1.28. [15] For any (𝐴, 𝒫) ⊆̃ (𝑋̃, 𝜏̃, 𝒫), we have 

(1)  (𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃) iff (𝐴, 𝒫) = 𝑠̃𝑆𝑝𝑖𝑛𝑡(𝐴, 𝒫). 

(2)  (𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝐶(𝑋̃) iff (𝐴, 𝒫) = 𝑠̃𝑆𝑝𝑐𝑙(𝐴, 𝒫). 

(3)  𝑠̃𝑆𝑝𝑐𝑙(𝐴, 𝒫) = (𝐴, 𝒫) ∪̃ 𝑠̃𝑆𝑝𝐵𝑑(𝐴, 𝒫). 

Theorem 1.29. [28] A soft function 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) is soft 𝑆𝑝-continuous iff 

(1)  𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃), ∀ (𝐵, 𝒫́) ∈̃ 𝜎̃. 

(2)  𝑓𝑝𝑢
−1(𝐶, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝐶(𝑋̃), ∀(𝐶, 𝒫́) ∈̃ 𝜎̃𝑐. 

Proposition 1.30. [28] Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) be a soft continuous, and soft open function. If (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃), 

then 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃). 

Proposition 1.31. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) be a soft continuous and soft open function. If (𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑂(𝑋̃), then 

𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑂(𝑌̃).  

Proof. Since (𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑂(𝑋̃), then by Proposition 1.16, there exists (𝑂, 𝒫) ∈̃ 𝜏̃ such that (𝑂, 𝒫) ⊆̃ (𝐴, 𝒫) ⊆̃ 𝑠̃𝑐𝑙(𝑂, 𝒫). 

So, 𝑓𝑝𝑢(𝑂, 𝒫) ⊆̃ 𝑓𝑝𝑢(𝐴, 𝒫) ⊆̃ 𝑓𝑝𝑢(𝑠̃𝑐𝑙(𝑂, 𝒫)). Since 𝑓𝑝𝑢 is soft open, then 𝑓𝑝𝑢(𝑂, 𝒫) ∈̃ 𝜎̃. By the soft continuity of 𝑓𝑝𝑢 

and Proposition 1.17(1), then 𝑓𝑝𝑢(𝑠̃𝑐𝑙(𝑂, 𝒫)) ⊆̃ 𝑠̃𝑐𝑙(𝑓𝑝𝑢(𝑂, 𝒫)) . Hence, we obtain that 

𝑓𝑝𝑢(𝑂, 𝒫) ⊆̃ 𝑓𝑝𝑢(𝐴, 𝒫) ⊆̃ 𝑠̃𝑐𝑙(𝑓𝑝𝑢(𝑂, 𝒫)). Therefore, by Proposition 1.16, 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑂(𝑌̃). 

Proposition 1.32. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́)  be soft homeomorphism. If (𝐶, 𝒫) ∈̃ 𝑆̃𝑃𝐶(𝑋̃) , then 𝑓𝑝𝑢(𝐶, 𝒫) ∈̃ 

𝑆𝑃𝐶(𝑌̃). 

Proof. Since (𝐶, 𝒫) ∈̃ 𝑆̃𝑃𝐶(𝑋̃), then 𝑠̃𝑐𝑙(𝑠̃𝑖𝑛𝑡(𝐶, 𝒫)) ⊆̃ (𝐶, 𝒫) and 𝑓𝑝𝑢(𝑠̃𝑐𝑙(𝑠̃𝑖𝑛𝑡(𝐶, 𝒫))) ⊆̃ 𝑓𝑝𝑢(𝐶, 𝒫). Since 𝑓𝑝𝑢 is soft 

homeomorphism, so Proposition 1.17(3) 𝑠̃𝑐𝑙(𝑠̃𝑖𝑛𝑡(𝑓𝑝𝑢(𝐶, 𝒫))) = 𝑓𝑝𝑢(𝑠̃𝑐𝑙(𝑠̃𝑖𝑛𝑡(𝐶, 𝒫))) ⊆̃ 𝑓𝑝𝑢(𝐶, 𝒫) . Therefore, 

𝑓𝑝𝑢(𝐶, 𝒫) ∈̃ 𝑆̃𝑃𝐶(𝑌̃). 

2. Soft 𝐒𝐩-Irresolute Functions  

Definition 2.1. Let (𝑋̃, 𝜏̃, 𝒫)  and (𝑌̃, 𝜎̃, 𝒫́)  be two 𝑆̃𝑇𝑆  and 𝑢: 𝑋 → 𝑌 , 𝑝: 𝒫 → 𝒫́  be functions. A soft function 

𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́)  is known as soft 𝑆𝑝 -irresolute at a soft point 𝑒𝑥̃ ∈̃ 𝑆̃𝑃(𝑋̃) , if ∀ (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃)  in 𝑌̃ 

containing 𝑓𝑝𝑢(𝑒𝑥̃) , there exists 𝑒𝑥̃ ∈̃ (𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃)  such that 𝑓𝑝𝑢(𝐴, 𝒫) ⊆̃ (𝐵, 𝒫́) . If 𝑓𝑝𝑢  is soft 𝑆𝑝 -irresolute at 

every soft point 𝑒𝑥̃ ∈̃ 𝑆̃𝑃(𝑋̃), then it is called a soft 𝑆𝑝-irresolute function. 

Theorem 2.2. A soft function 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́)  is soft 𝑆𝑝 -irresolute iff 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃) , ∀ (𝐵, 𝒫́) ∈̃ 

𝑆𝑆𝑝𝑂(𝑌̃). 

Proof. Let 𝑓𝑝𝑢 be soft 𝑆𝑝-irresolute and (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). To prove that 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃). If 𝑓𝑝𝑢

−1(𝐵, 𝒫́) = Ø̃, then 

𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃). If not, let  𝑓𝑝𝑢

−1(𝐵, 𝒫́) ≠ Ø̃ and 𝑒𝑥̃ ∈̃ 𝑓𝑝𝑢
−1(𝐵, 𝒫́), we have 𝑓𝑝𝑢(𝑒𝑥̃) ∈̃ (𝐵, 𝒫́). Since 𝑓𝑝𝑢 is soft 𝑆𝑝-
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irresolute, there is 𝑒𝑥̃ ∈̃ (𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃)  such that 𝑓𝑝𝑢(𝐴, 𝒫) ⊆̃ (𝐵, 𝒫́) . Hence, 𝑒𝑥̃ ∈̃ (𝐴, 𝒫) ⊆̃ 𝑓𝑝𝑢
−1(𝐵, 𝒫́)  and 

therefore, by Proposition 1.18(2),  𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃).  

Conversely, let 𝑒𝑥̃ ∈̃ 𝑆̃𝑃(𝑋̃)  and (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃)  containing 𝑓𝑝𝑢(𝑒𝑥̃) . Then, 𝑒𝑥̃ ∈̃ 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃)  and 

(𝐴, 𝒫) = 𝑓𝑝𝑢
−1(𝐵, 𝒫́) such that 𝑓𝑝𝑢(𝐴, 𝒫) = 𝑓𝑝𝑢(𝑓𝑝𝑢

−1(𝐵, 𝒫́)) ⊆̃ (𝐵, 𝒫́). Therefore, 𝑓𝑝𝑢 is soft  𝑆𝑝-irresolute. 

Proposition 2.3. A soft function 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) is soft 𝑆𝑝-irresolute iff 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝐶(𝑋̃), ∀ (𝐵, 𝒫́) ∈̃ 

𝑆𝑆𝑝𝐶(𝑌̃). 

Proof. Obvious. 

Proposition 2.4. A soft function 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́)  is soft 𝑆𝑝 -irresolute iff 𝑓𝑝𝑢(𝑠̃𝑆𝑝𝑐𝑙(𝐴, 𝒫)) ⊆̃ 

𝑠̃𝑆𝑝𝑐𝑙(𝑓𝑝𝑢(𝐴, 𝒫)), ∀ (𝐴, 𝒫) ⊆̃ 𝑋̃. 

Proof. Let 𝑓𝑝𝑢  be soft 𝑆𝑝 -irresolute and (𝐴, 𝒫) ⊆̃ 𝑋̃ . Then, 𝑓𝑝𝑢(𝐴, 𝒫) ⊆̃ 𝑌̃ . Since 𝑓𝑝𝑢(𝐴, 𝒫) ⊆̃ 𝑠̃𝑆𝑝𝑐𝑙(𝑓𝑝𝑢(𝐴, 𝒫))  and 

𝑠̃𝑆𝑝𝑐𝑙(𝑓𝑝𝑢(𝐴, 𝒫)) ∈̃ 𝑆̃𝑆𝑝𝐶(𝑌̃) . By hypothesis and Proposition 2.3, 𝑓𝑝𝑢
−1(𝑠̃𝑆𝑝𝑐𝑙(𝑓𝑝𝑢(𝐴, 𝒫))) ∈̃ 𝑆̃𝑆𝑝𝐶(𝑋̃)  and so 

𝑠̃𝑆𝑝𝑐𝑙(𝐴, 𝒫)) ⊆̃ 𝑓𝑝𝑢
−1(𝑠̃𝑆𝑝𝑐𝑙(𝑓𝑝𝑢(𝐴, 𝒫))). Hence, 𝑓𝑝𝑢(𝑠̃𝑆𝑝𝑐𝑙(𝐴, 𝒫)) ⊆̃ 𝑠̃𝑆𝑝𝑐𝑙(𝑓𝑝𝑢(𝐴, 𝒫)).  

Conversely, let (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝐶(𝑌̃) . Then, 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ⊆̃ 𝑋̃ . By hypothesis, 𝑓𝑝𝑢(𝑠̃𝑆𝑝𝑐𝑙(𝑓𝑝𝑢

−1(𝐵, 𝒫́))) ⊆̃ 

𝑠̃𝑆𝑝𝑐𝑙(𝑓𝑝𝑢(𝑓𝑝𝑢
−1(𝐵, 𝒫́))) ⊆̃ 𝑠̃𝑆𝑝𝑐𝑙(𝐵, 𝒫́) = (𝐵, 𝒫́). Hence, 𝑠̃𝑆𝑝𝑐𝑙(𝑓𝑝𝑢

−1(𝐵, 𝒫́)) ⊆̃ 𝑓𝑝𝑢
−1(𝐵, 𝒫́) so that 𝑠̃𝑆𝑝𝑐𝑙(𝑓𝑝𝑢

−1(𝐵, 𝒫́)) =

𝑓𝑝𝑢
−1(𝐵, 𝒫́). By Theorem 1.28(2), 𝑓𝑝𝑢

−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝐶(𝑋̃). Thus by Proposition 2.3, 𝑓𝑝𝑢 is soft 𝑆𝑝-irresolute. 

Proposition 2.5. A soft function 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́)  is soft 𝑆𝑝 -irresolute iff 𝑠̃𝑆𝑝𝑐𝑙(𝑓𝑝𝑢
−1(𝐵, 𝒫́)) ⊆̃ 𝑓𝑝𝑢

−1(𝑠̃𝑆𝑝𝑐𝑙 

(𝐵, 𝒫́)), ∀ (𝐵, 𝒫́) ⊆̃ 𝑌̃. 

Proof. Let 𝑓𝑝𝑢  be soft 𝑆𝑝 -irresolute and (𝐵, 𝒫́) ⊆̃ 𝑌̃ . Then, 𝑠̃𝑆𝑝𝑐𝑙(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝐶(𝑌̃) , so that 𝑓𝑝𝑢
−1(𝑠̃𝑆𝑝𝑐𝑙(𝐵, 𝒫́)) ∈̃ 

𝑆𝑆𝑝𝐶(𝑋̃), and so 𝑠̃𝑆𝑝𝑐𝑙(𝑓𝑝𝑢
−1(𝐵, 𝒫́)) ⊆̃ 𝑓𝑝𝑢

−1(𝑠̃𝑆𝑝𝑐𝑙(𝐵, 𝒫́)). 

Conversely, let (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝐶(𝑌̃) . Then, 𝑠̃𝑆𝑝𝑐𝑙(𝐵, 𝒫́) = (𝐵, 𝒫́) . By hypothesis, 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ⊆̃ 𝑠̃𝑆𝑝𝑐𝑙(𝑓𝑝𝑢

−1(𝐵, 𝒫́)) 

⊆̃ 𝑓𝑝𝑢
−1(𝑠̃𝑆𝑝𝑐𝑙(𝐵, 𝒫́)) = 𝑓𝑝𝑢

−1(𝐵, 𝒫́), and so 𝑠̃𝑆𝑝𝑐𝑙(𝑓𝑝𝑢
−1(𝐵, 𝒫́)) = 𝑓𝑝𝑢

−1(𝐵, 𝒫́). Hence by Theorem 1.28(2), 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 

𝑆𝑆𝑝𝐶(𝑋̃). Thus by Proposition 2.3, 𝑓𝑝𝑢 is soft 𝑆𝑝-irresolute. 

Proposition 2.6. A soft bijective function 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́)  is soft 𝑆𝑝 -irresolute iff 𝑠̃𝑆𝑝𝑖𝑛𝑡(𝑓𝑝𝑢(𝐴, 𝒫)) ⊆̃ 

𝑓𝑝𝑢(𝑠̃𝑆𝑝𝑖𝑛𝑡(𝐴, 𝒫)), ∀ (𝐴, 𝒫) ⊆̃ 𝑋̃. 

Proof. Let 𝑓𝑝𝑢  be soft 𝑆𝑝 -irresolute and (𝐴, 𝒫) ⊆̃ 𝑋̃. Then, 𝑓𝑝𝑢(𝐴, 𝒫) ⊆̃ 𝑌̃. Since 𝑠̃𝑆𝑝𝑖𝑛𝑡(𝑓𝑝𝑢(𝐴, 𝒫)) ⊆̃ 𝑓𝑝𝑢(𝐴, 𝒫) and 

𝑠̃𝑆𝑝𝑖𝑛𝑡(𝑓𝑝𝑢(𝐴, 𝒫)) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃) . By hypothesis and Theorem 2.2, 𝑓𝑝𝑢
−1(𝑠̃𝑆𝑝𝑖𝑛𝑡(𝑓𝑝𝑢(𝐴, 𝒫))) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃)  and 

𝑓𝑝𝑢
−1(𝑠̃𝑆𝑝𝑖𝑛𝑡(𝑓𝑝𝑢(𝐴, 𝒫))) ⊆̃ 𝑓𝑝𝑢

−1(𝑓𝑝𝑢(𝐴, 𝒫)). Since 𝑓𝑝𝑢 is a soft bijective function, so 𝑓𝑝𝑢
−1(𝑠̃𝑆𝑝𝑖𝑛𝑡(𝑓𝑝𝑢(𝐴, 𝒫))) ⊆̃ (𝐴, 𝒫), 

and so 𝑓𝑝𝑢
−1(𝑠̃𝑆𝑝𝑖𝑛𝑡(𝑓𝑝𝑢(𝐴, 𝒫))) ⊆̃ 𝑠̃𝑆𝑝𝑖𝑛𝑡(𝐴, 𝒫) . Also, since 𝑓𝑝𝑢  is a soft bijective function, so 

𝑠̃𝑆𝑝𝑖𝑛𝑡(𝑓𝑝𝑢(𝐴, 𝒫)) ⊆̃ 𝑓𝑝𝑢(𝑠̃𝑆𝑝𝑖𝑛𝑡(𝐴, 𝒫)). 

Conversely, let (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). Then, 𝑠̃𝑆𝑝𝑖𝑛𝑡(𝐵, 𝒫́) = (𝐵, 𝒫́) and 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ⊆̃ 𝑋̃. By hypothesis and 𝑓𝑝𝑢 is a soft 

bijective function, (𝐵, 𝒫́) = 𝑠̃𝑆𝑝𝑖𝑛𝑡(𝑓𝑝𝑢(𝑓𝑝𝑢
−1(𝐵, 𝒫́))) ⊆̃ 𝑓𝑝𝑢(𝑠̃𝑆𝑝𝑖𝑛𝑡(𝑓𝑝𝑢

−1(𝐵, 𝒫́))) , and so 𝑓𝑝𝑢
−1(𝐵, 𝒫́) =

𝑠̃𝑆𝑝𝑖𝑛𝑡(𝑓𝑝𝑢
−1(𝐵, 𝒫́)). Hence by Theorem 1.28(1), 𝑓𝑝𝑢

−1(𝐵, 𝒫́) ∈̃ 𝑆𝑆𝑝𝑂(𝑋̃). Thus by Theorem 2.2, 𝑓𝑝𝑢 is soft 𝑆𝑝-irresolute. 

Proposition 2.7. A soft function 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) is soft 𝑆𝑝 -irresolute iff 𝑓𝑝𝑢
−1(𝑠̃𝑆𝑝𝑖𝑛𝑡(𝐵, 𝒫́)) ⊆̃ 𝑠̃𝑆𝑝𝑖𝑛𝑡(𝑓𝑝𝑢

−1 

(𝐵, 𝒫́)), ∀ (𝐵, 𝒫́) ⊆̃ 𝑌̃. 

Proof. Let 𝑓𝑝𝑢  be soft 𝑆𝑝 -irresolute and (𝐵, 𝒫́) ⊆̃ 𝑌̃ . Then, 𝑠̃𝑆𝑝𝑖𝑛𝑡(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃)  so that 𝑓𝑝𝑢
−1(𝑠̃𝑆𝑝𝑖𝑛𝑡(𝐵, 𝒫́)) ∈̃ 

𝑆𝑆𝑝𝑂(𝑋̃)  and 𝑓𝑝𝑢
−1(𝑠̃𝑆𝑝𝑖𝑛𝑡(𝐵, 𝒫́)) ⊆̃ 𝑓𝑝𝑢

−1(𝐵, 𝒫́) . But 𝑠̃𝑆𝑝𝑖𝑛𝑡(𝑓𝑝𝑢
−1(𝐵, 𝒫́))  is the largest soft 𝑆𝑝 -open set contained in 

𝑓𝑝𝑢
−1(𝐵, 𝒫́), so 𝑓𝑝𝑢

−1(𝑠̃𝑆𝑝𝑖𝑛𝑡(𝐵, 𝒫́)) ⊆̃ 𝑠̃𝑆𝑝𝑖𝑛𝑡(𝑓𝑝𝑢
−1(𝐵, 𝒫́)).  

Conversely, let (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). Then, 𝑠̃𝑆𝑝𝑖𝑛𝑡(𝐵, 𝒫́) = (𝐵, 𝒫́). By hypothesis, 𝑓𝑝𝑢
−1(𝐵, 𝒫́) = 𝑓𝑝𝑢

−1(𝑠̃𝑆𝑝𝑖𝑛𝑡(𝐵, 𝒫́)) 

⊆̃ 𝑠̃𝑆𝑝𝑖𝑛𝑡(𝑓𝑝𝑢
−1(𝐵, 𝒫́)), and so 𝑓𝑝𝑢

−1(𝐵, 𝒫́) = 𝑠̃𝑆𝑝𝑖𝑛𝑡(𝑓𝑝𝑢
−1(𝐵, 𝒫́)). Hence by Theorem 1.28(1), 𝑓𝑝𝑢

−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃). 

Thus by Theorem 2.2, 𝑓𝑝𝑢 is soft 𝑆𝑝-irresolute. 

Proposition 2.8. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) be soft continuous and soft open. Then, 𝑓𝑝𝑢 is soft 𝑆𝑝-irresolute.  
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Proof. Let (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). Then by Proposition 1.30, 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃). Thus by Theorem 2.2, 𝑓𝑝𝑢 is a soft 𝑆𝑝-

irresolute. 

Remark 2.9. Soft 𝑆𝑝-irresolute functions are independent of soft irresolute and soft 𝑆𝑝-continuous functions, as shown 

in the following examples. 

Example 2.10. Let 𝑋 = {𝑥1, 𝑥2} , 𝑌 = {𝑦1, 𝑦2} , 𝒫 = {𝑒1, 𝑒2} , and 𝒫́ = {𝑒́1, 𝑒́2} . Let 𝜏̃ = {Ø̃𝑋, 𝑋̃, (𝐴1, 𝒫), 

 (𝐴2, 𝒫), (𝐴3, 𝒫), (𝐴4, 𝒫), (𝐴5, 𝒫), (𝐴6, 𝒫), (𝐴7, 𝒫)} and 𝜎̃ = {Ø̃𝑌, 𝑌̃, (𝐵, 𝒫́)} be soft topology on 𝑋̃ and 𝑌̃ respectively, 

where Ø̃𝑋 = {(𝑒1, ∅), (𝑒2, ∅) }, 𝑋̃ = {(𝑒1, 𝑋), (𝑒2, 𝑋) }, (𝐴1, 𝒫) = {(𝑒1, {𝑥1}), (𝑒2, ∅)} , (𝐴2, 𝒫) = {(𝑒1, {𝑥2}), (𝑒2, ∅)} , 

(𝐴3, 𝒫) = {(𝑒1, 𝑋), (𝑒2, ∅)} , (𝐴4, 𝒫) = {(𝑒1, ∅), (𝑒2, {𝑥2})} , (𝐴5, 𝒫) = {(𝑒1, {𝑥1}), (𝑒2, {𝑥2})} , (𝐴6, 𝒫) = {(𝑒1, {𝑥2}), 

(𝑒2, {𝑥2})}, (𝐴7, 𝒫) = {(𝑒1, 𝑋), (𝑒2, {𝑥2})}, Ø̃𝑌 = {(𝑒́1, ∅),  (𝑒́2, ∅)}, 𝑌̃ = {(𝑒́1, 𝑌), (𝑒́2, 𝑌)}, and (𝐵, 𝒫́) = {(𝑒́1, {𝑦1}),  

(𝑒́2, {𝑦2})} . Thus, (𝑋̃, 𝜏̃, 𝒫)  and (𝑌̃, 𝜎̃, 𝒫́)  are 𝑆̃𝑇𝑆  over 𝑋  and 𝑌 , respectively. Now define the soft function 

𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́), where 𝑝: 𝒫 → 𝒫́ is a function defined by 𝑝(𝑒1) = 𝑒́1, 𝑝(𝑒2) = 𝑒́2 and 𝑢: 𝑋 → 𝑌 is a function 

defined by 𝑢(𝑥1) = {𝑦1}, 𝑢(𝑥2) = {𝑦2}. The soft function 𝑓𝑝𝑢  is soft irresolute, but it is not soft 𝑆𝑝-irresolute, since 

(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃) ⊆̃ 𝑆̃𝑆𝑂(𝑌̃), while 𝑓𝑝𝑢
−1(𝐵, 𝒫́) = {(𝑒1, {𝑥1}), (𝑒2, {𝑥2})} ∈̃ 𝑆̃𝑆𝑂(𝑋̃) but 𝑓𝑝𝑢

−1(𝐵, 𝒫́) ∉̃ 𝑆̃𝑆𝑝𝑂(𝑋̃). 

Example 2.11. Let 𝑋 = {𝑥1, 𝑥2}  and 𝒫 = {𝑒1, 𝑒2}  with the soft topology 𝜏̃ = {Ø̃, 𝑋̃, (𝐴1, 𝒫), (𝐴2, 𝒫), (𝐴3, 𝒫), 

(𝐴4, 𝒫), (𝐴5, 𝒫), (𝐴6, 𝒫), (𝐴7, 𝒫)} where Ø̃ = {(𝑒1, ∅), (𝑒2, ∅)}, 𝑋̃ = {(𝑒1, 𝑋), (𝑒2, 𝑋)}, (𝐴1, 𝒫) = {(𝑒1, {𝑥1}), (𝑒2, ∅)} 

(𝐴2, 𝒫) = {(𝑒1, {𝑥2}), (𝑒2, ∅)} , (𝐴3, 𝒫) = {(𝑒1, 𝑋), (𝑒2, ∅)} , (𝐴4, 𝒫) = {(𝑒1, ∅), (𝑒2, {𝑥2})} , (𝐴5, 𝒫) = {(𝑒1, {𝑥1}), 

(𝑒2, {𝑥2})}, (𝐴6, 𝒫) = {(𝑒1, {𝑥2}), (𝑒2, {𝑥2})}, (𝐴7, 𝒫) = {(𝑒1, 𝑋), (𝑒2, {𝑥2})}. Thus, (𝑋̃, 𝜏̃, 𝒫)  is a 𝑆̃𝑇𝑆  over 𝑋 . Now 

define the soft function 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑋̃, 𝜏̃, 𝒫), where 𝑝 and 𝑢 are identity functions on 𝒫 and 𝑋, respectively. The 

soft function 𝑓𝑝𝑢  is soft 𝑆𝑝 -irresolute, but it is not soft 𝑆𝑝 -continuous. Since (𝐴1, 𝒫) ∈̃ 𝜏̃ , while 𝑓𝑝𝑢
−1(𝐴1, 𝒫) =

(𝐴1, 𝒫) ∉̃ 𝑆̃𝑆𝑝𝑂(𝑋̃). 

Example 2.12. Let 𝑋 = {𝑥1, 𝑥2, 𝑥3}, 𝒫 = {𝑒1, 𝑒2}, 𝜏̃ = {Ø̃, 𝑋̃, (𝐴1, 𝒫), (𝐴2, 𝒫), (𝐴3, 𝒫)}, and 𝜎̃ = {Ø̃, 𝑋̃, (𝐴3, 𝒫)} be two 

soft topologies on 𝑋̃, where Ø̃ = {(𝑒1, ∅), (𝑒2, ∅)}, 𝑋̃ = {(𝑒1, 𝑋), (𝑒2, 𝑋)}, (𝐴1, 𝒫) = {(𝑒1, {𝑥1}),(𝑒2, {𝑥3})}, (𝐴2, 𝒫) =

{(𝑒1, {𝑥3}), (𝑒2, {𝑥1})}, and (𝐴3, 𝒫) = {(𝑒1, {𝑥1, 𝑥3 }), (𝑒2, {𝑥1, 𝑥3 })}. Thus, (𝑋̃, 𝜏̃, 𝒫) and (𝑋̃, 𝜎̃, 𝒫) are 𝑆̃𝑇𝑆 over 𝑋. Now 

define the soft function 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑋̃, 𝜎̃, 𝒫), where 𝑝 and 𝑢 are identity functions on 𝒫 and 𝑋, respectively. The 

soft function 𝑓𝑝𝑢  is soft 𝑆𝑝 -continuous, but it is neither soft irresolute nor soft 𝑆𝑝 -irresolute. Since (𝐴2, 𝒫) ∈̃ 

𝑆𝑆𝑝𝑂(𝑋̃, 𝜎̃, 𝒫), while 

𝑓𝑝𝑢
−1(𝐴2, 𝒫) = {(𝑒1, 𝑢−1(𝐴2(𝑝(𝑒1)))), (𝑒2, 𝑢−1(𝐴2(𝑝(𝑒2))))}  

                      = {(𝑒1, 𝑢−1(𝐴2(𝑒1))), (𝑒2, 𝑢−1(𝐴2(𝑒2)))} 

                      = {(𝑒1, 𝑢−1({𝑥3})), (𝑒2, 𝑢−1({𝑥1}))} = {(𝑒1, {𝑥3}), (𝑒2, {𝑥1})} ∉̃ 𝑆̃𝑆𝑝𝑂(𝑋̃, 𝜏̃, 𝒫). 

Proposition 2.13. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́)  be a soft function from a 𝑆̃𝑇𝑆  (𝑋̃, 𝜏̃, 𝒫)  to soft locally indiscrete 

(𝑌̃, 𝜎̃, 𝒫́). Then, 

(1)  𝑓𝑝𝑢 is soft 𝑆𝑝-irresolute iff 𝑓𝑝𝑢 is soft 𝑆𝑝-continuous. 

(2)  𝑓𝑝𝑢 is soft 𝑆𝑝-irresolute, if 𝑓𝑝𝑢 is soft 𝑅𝐶-continuous (respectively, soft perfectly continuous). 

(3)  𝑓𝑝𝑢 is soft 𝛽-continuous (respectively, soft b-continuous), if 𝑓𝑝𝑢 is soft 𝑆𝑝-irresolute. 

Proof. (1) Let (𝐵, 𝒫́) ∈̃ 𝜎̃. Since (𝑌̃, 𝜎̃, 𝒫́) is soft locally indiscrete, then by Proposition 1.20(2), (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). 

Since 𝑓𝑝𝑢 is soft 𝑆𝑝-irresolute, then 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃). Thus by Theorem 1.29(1), 𝑓𝑝𝑢 is soft 𝑆𝑝-continuous. 

Conversely, let (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). Since (𝑌̃, 𝜎̃, 𝒫́) is soft locally indiscrete, then by Proposition 1.20(2), (𝐵, 𝒫́) ∈̃ 𝜎̃. 

Since 𝑓𝑝𝑢 is soft 𝑆𝑝-continuous, then 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃). Thus by Theorem 2.2, 𝑓𝑝𝑢 is soft 𝑆𝑝-irresolute. 

(2) Let (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). Since (𝑌̃, 𝜎̃, 𝒫́) is soft locally indiscrete, then by Proposition 1.20(2), (𝐵, 𝒫́) ∈̃ 𝜎̃. Since 𝑓𝑝𝑢 

is soft 𝑅𝐶-continuous (respectively, soft perfectly continuous), then 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑅𝐶(𝑋̃) (respectively, 𝑆̃𝐶𝑂(𝑋̃)). So by 

Proposition 1.19(3, 4), 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃). Thus by Theorem 2.2, 𝑓𝑝𝑢 is soft 𝑆𝑝-irresolute. 

(3) Let (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). Since (𝑌̃, 𝜎̃, 𝒫́) is soft locally indiscrete, then by Proposition 1.20(2), (𝐵, 𝒫́) ∈̃ 𝜎̃. Since 𝑓𝑝𝑢 

is soft 𝑆𝑝-continuous, then 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃) and so by Proposition 1.19(5), 𝑓𝑝𝑢

−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝛽𝑂(𝑋̃) (respectively, 

𝑆𝑏𝑂(𝑋̃)). Thus, 𝑓𝑝𝑢 is soft 𝛽-continuous (respectively, soft b-continuous). 
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Proposition 2.14. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) be a soft function. If (𝑋̃, 𝜏̃, 𝒫) and (𝑌̃, 𝜎̃, 𝒫́) are soft locally indiscrete, 

then: 

(1)  𝑓𝑝𝑢 is soft 𝑆𝑝-irresolute iff 𝑓𝑝𝑢 is soft irresolute. 

(2)  𝑓𝑝𝑢 is soft 𝑆𝑝-irresolute iff 𝑓𝑝𝑢 is 𝑆̃𝑆𝑐-continuous (respectively, soft 𝛼-continuous). 

(3)  𝑓𝑝𝑢 is soft 𝑆𝑝-irresolute iff 𝑓𝑝𝑢 is soft semi-continuous. 

(4)  𝑓𝑝𝑢 is soft pre-continuous, if 𝑓𝑝𝑢 is soft 𝑆𝑝-irresolute. 

Proof. (1) Let (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑂(𝑌̃) . Since (𝑌̃, 𝜎̃, 𝒫́)  is soft locally indiscrete, then by Proposition 1.20(1), (𝐵, 𝒫́) ∈̃ 

𝑆𝑆𝑝𝑂(𝑌̃). Since 𝑓𝑝𝑢 is soft 𝑆𝑝-irresolute, then 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃). So by Proposition 1.19(1), 𝑓𝑝𝑢

−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑂(𝑋̃). 

Thus, 𝑓𝑝𝑢 is soft irresolute. 

Conversely, let (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). Then, (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑂(𝑌̃). Since 𝑓𝑝𝑢 is soft irresolute, then 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑂(𝑋̃). 

Since 𝑋̃ is soft locally indiscrete, then by Proposition 1.20(1), 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃). Thus by Theorem 2.2, 𝑓𝑝𝑢 is soft 

𝑆𝑝-irresolute. 

(2) Let (𝐵, 𝒫́) ∈̃ 𝜎̃. Since (𝑌̃, 𝜎̃, 𝒫́) is soft locally indiscrete, then by Proposition 1.20(2), (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). Since 𝑓𝑝𝑢 

is soft 𝑆𝑝 -irresolute, then 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃) . Since 𝑋̃  is soft locally indiscrete, then by Proposition 1.20(1) 

(respectively, Proposition 1.20(3)), 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑐𝑂(𝑋̃)  (respectively, 𝑆̃𝛼𝑂(𝑋̃) ). Thus, 𝑓𝑝𝑢  is 𝑆̃𝑆𝑐- continuous 

(respectively, soft 𝛼-continuous).  

Conversely, let (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). Since (𝑌̃, 𝜎̃, 𝒫́) is soft locally indiscrete, then by Proposition 1.20(2), (𝐵, 𝒫́) ∈̃ 𝜎̃. 

Since 𝑓𝑝𝑢  is 𝑆̃𝑆𝑐- continuous (respectively, soft 𝛼 -continuous), then 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑐𝑂(𝑋̃)  (respectively, 𝑆̃𝛼𝑂(𝑋̃) ). 

Since 𝑋̃ is soft locally indiscrete, then by Proposition 1.20(1) (respectively, Proposition 1.20(3)), 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃). 

Thus by Theorem 2.2, 𝑓𝑝𝑢 is soft 𝑆𝑝-irresolute. 

(3) Let (𝐵, 𝒫́) ∈̃ 𝜎̃. Since (𝑌̃, 𝜎̃, 𝒫́) is soft locally indiscrete, then by Proposition 1.20(2), (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). Since 𝑓𝑝𝑢 

is soft 𝑆𝑝 -irresolute, then 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃). So by Proposition 1.19(1), 𝑓𝑝𝑢

−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑂(𝑋̃). Thus, 𝑓𝑝𝑢  is soft 

semi-continuous. 

Conversely, let (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). Since (𝑌̃, 𝜎̃, 𝒫́) is soft locally indiscrete, then by Proposition 1.20(2), (𝐵, 𝒫́) ∈̃ 𝜎̃. 

Since 𝑓𝑝𝑢  is soft semi-continuous, then 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑂(𝑋̃). Since 𝑋̃  is soft locally indiscrete, then by Proposition 

1.20(1), 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃). Thus by Theorem 2.2, 𝑓𝑝𝑢 is soft 𝑆𝑝-irresolute. 

(4) Let (𝐵, 𝒫́) ∈̃ 𝜎̃. Since (𝑌̃, 𝜎̃, 𝒫́) is soft locally indiscrete, then by Proposition 1.20(2), (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). Since 𝑓𝑝𝑢 

is soft 𝑆𝑝 -irresolute, then 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃) . Since 𝑋̃  is soft locally indiscrete, then by Proposition 1.20(4), 

𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑃𝑂(𝑋̃). Thus, 𝑓𝑝𝑢 is soft pre-continuous. 

Proposition 2.15. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) be a soft function. If (𝑋̃, 𝜏̃, 𝒫) and (𝑌̃, 𝜎̃, 𝒫́) are soft 𝑇1-spaces, then: 

(1)  𝑓𝑝𝑢 is soft 𝑆𝑝-irresolute iff 𝑓𝑝𝑢 is soft irresolute. 

(2)  𝑓𝑝𝑢 is 𝑆̃𝑆𝑐-continuous (respectively, soft semi-continuous) if 𝑓𝑝𝑢 is soft 𝑆𝑝-irresolute. 

Proof. (1) Let (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑂(𝑌̃). Since (𝑌̃, 𝜎̃, 𝒫́) is a soft 𝑇1 -space, then by Proposition 1.21(1), (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). 

Since 𝑓𝑝𝑢 is soft 𝑆𝑝-irresolute, then 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃). So by Proposition 1.19(1), 𝑓𝑝𝑢

−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑂(𝑋̃). Thus, 𝑓𝑝𝑢 

is soft irresolute. 

Conversely, let (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). Then, (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑂(𝑌̃). Since 𝑓𝑝𝑢 is soft irresolute, then 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑂(𝑋̃). 

Since 𝑋̃ is a soft 𝑇1-space, then by Proposition 1.21(1), 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃). Thus by Theorem 2.2, 𝑓𝑝𝑢 is soft 𝑆𝑝-

irresolute. 

(2) Let (𝐵, 𝒫́) ∈̃ 𝜎̃. Since (𝑌̃, 𝜎̃, 𝒫́) is a soft 𝑇1-space, then by Proposition 1.21(3), (𝐵, 𝒫́) ∈̃ 𝑆𝑆𝑝𝑂(𝑌̃). Since 𝑓𝑝𝑢 is soft 

𝑆𝑝-irresolute, then 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃). Since 𝑋̃ is a soft 𝑇1-space, then by Proposition 1.21(1), 𝑓𝑝𝑢

−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑐𝑂(𝑋̃) 

(respectively, 𝑆̃𝑆𝑂(𝑋̃)). Thus, 𝑓𝑝𝑢 is 𝑆̃𝑆𝑐-continuous (respectively, soft semi-continuous).  

Proposition 2.16. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) and 𝑔̃𝑞𝑣: (𝑌̃, 𝜎̃, 𝒫́) → (𝑊̃, 𝜇̃, 𝒫̈) be two soft functions. Then, 

(1)  𝑔̃𝑞𝑣 ∘̃ 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑊̃, 𝜇̃, 𝒫̈) is soft 𝑆𝑝-continuous, if 𝑓𝑝𝑢 is soft 𝑆𝑝-irresolute and 𝑔̃𝑞𝑣 is soft  𝑆𝑝-continuous. 
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(2)  𝑔̃𝑞𝑣 ∘̃ 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑊̃, 𝜇̃, 𝒫̈) is soft 𝑆𝑝-irresolute, if 𝑓𝑝𝑢 and 𝑔̃𝑞𝑣 are both soft 𝑆𝑝-irresolute functions. 

Proof. (1) Let (𝐶, 𝒫̈) ∈̃ 𝜇̃. Since 𝑔̃𝑞𝑣 is soft 𝑆𝑝-continuous, then 𝑔̃𝑞𝑣
−1(𝐶, 𝒫̈) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). Since 𝑓𝑝𝑢 is soft 𝑆𝑝-irresolute, 

then by Theorem 2.2, (𝑔̃𝑞𝑣 ∘̃ 𝑓𝑝𝑢)−1(𝐶, 𝒫̈) = 𝑓𝑝𝑢
−1(𝑔̃𝑞𝑣

−1(𝐶, 𝒫̈)) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃). Therefore, by Theorem 1.29(1), 𝑔̃𝑞𝑣 ∘̃ 𝑓𝑝𝑢 is 

soft 𝑆𝑝-continuous. 

(2) Let (𝐶, 𝒫̈) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑊̃). Since 𝑔̃𝑞𝑣 is a soft 𝑆𝑝-irresolute function, then by Theorem 2.2, 𝑔̃𝑞𝑣
−1(𝐶, 𝒫̈) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). 

Since 𝑓𝑝𝑢  is also soft 𝑆𝑝 -irresolute, then by Theorem 2.2, (𝑔̃𝑞𝑣 ∘̃ 𝑓𝑝𝑢)−1(𝐶, 𝒫̈) = 𝑓𝑝𝑢
−1(𝑔̃𝑞𝑣

−1(𝐶, 𝒫̈)) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃) . 

Therefore, by Theorem 2.2, 𝑔̃𝑞𝑣 ∘̃ 𝑓𝑝𝑢 is soft 𝑆𝑝-irresolute. 

Definition 2.17. A 𝑆̃𝑇𝑆 (𝑋̃, 𝜏̃, 𝒫) is known as a soft 𝑆𝑝-Hausdorff space (or soft 𝑆𝑝-𝑇2-space) if whenever 𝑒𝑥̃ and 𝑒𝑦̃ are 

distinct soft points of 𝑋̃ there are disjoint soft 𝑆𝑝-open sets (𝐴1, 𝒫) and (𝐴2, 𝒫) with 𝑒𝑥̃ ∈̃ (𝐴1, 𝒫) and 𝑒𝑦̃ ∈̃ (𝐴2, 𝒫). 

Remark 2.18. The definition indicates that every soft 𝑆𝑝-Hausdorff space is soft semi-Hausdorff. The following example 

shows that the converse is not true in general: 

In the Example 2.11, 𝑆̃𝑆𝑂(𝑋̃) = {Ø̃, 𝑋̃, (𝐴1, 𝒫), (𝐴2, 𝒫), (𝐴3, 𝒫), (𝐴4, 𝒫), (𝐴5, 𝒫), (𝐴6, 𝒫), (𝐴7, 𝒫), (𝐴8, 𝒫), (𝐴9, 𝒫), 

(𝐴10, 𝒫), (𝐴11, 𝒫), (𝐴12, 𝒫), (𝐴13, 𝒫)} is soft semi-Hausdorff but 𝑆̃𝑆𝑝𝑂(𝑋̃) = {Ø̃, 𝑋̃, (𝐴8, 𝒫), (𝐴9, 𝒫), (𝐴10, 𝒫), (𝐴11, 𝒫), 

(𝐴12, 𝒫), (𝐴13, 𝒫)}  is not a soft 𝑆𝑝 -Hausdorff space, where (𝐴8, 𝒫) = {(𝑒1, {𝑥2}), (𝑒2, 𝑋)} , (𝐴9, 𝒫) = {(𝑒1, {𝑥2}), 

(𝑒2, {𝑥1})} , (𝐴10, 𝒫) = {(𝑒1, {𝑥1}), (𝑒2, {𝑥1})} , (𝐴11, 𝒫) = {(𝑒1, 𝑋 ), (𝑒2, {𝑥1})} , (𝐴12, 𝒫) = {(𝑒1, {𝑥1}), (𝑒2, 𝑋)} , 

(𝐴13, 𝒫) = {(𝑒1, ∅), (𝑒2, 𝑋)}. 

Proposition 2.19. Let (𝑍, 𝜏̃𝑍̃, 𝒫) be a soft subspace of a soft 𝑆𝑝 -Hausdorff space (𝑋̃, 𝜏̃, 𝒫) and 𝑍 ∈̃ 𝑆̃𝐶𝑂(𝑋̃). Then, 

(𝑍, 𝜏̃𝑍̃, 𝒫) is soft 𝑆𝑝-Hausdorff. 

Proof. Let 𝑒𝑥̃, 𝑒𝑦̃ ∈̃ 𝑆̃𝑃(𝑍) and 𝑒𝑥̃ ≠ 𝑒𝑦̃ . Then 𝑒𝑥̃, 𝑒𝑦̃ ∈̃ 𝑆̃𝑃(𝑋̃) such that 𝑒𝑥̃ ≠ 𝑒𝑦̃ . Since 𝑋̃  is soft 𝑆𝑝 -Hausdorff, there 

exist disjoint soft 𝑆𝑝 -open sets (𝐴1, 𝒫)  and (𝐴2, 𝒫)  with 𝑒𝑥̃ ∈̃ (𝐴1, 𝒫)  and 𝑒𝑦̃ ∈̃ (𝐴2, 𝒫) . Then by Proposition 1.27, 

𝑒𝑥̃ ∈̃ (𝐴1, 𝒫) ∩̃ 𝑍 ∈̃ 𝑆̃𝑆𝑝𝑂(𝑍) and 𝑒𝑦̃ ∈̃ (𝐴2, 𝒫) ∩̃ 𝑍 ∈̃ 𝑆̃𝑆𝑝𝑂(𝑍). Since (𝐴1, 𝒫) ∩̃ (𝐴2, 𝒫) = ∅̃, we have ((𝐴1, 𝒫) ∩̃ 𝑍) 

∩̃ ((𝐴2, 𝒫) ∩̃ 𝑍) = ((𝐴1, 𝒫) ∩̃ (𝐴2, 𝒫)) ∩̃ 𝑍 = ∅̃ ∩̃ 𝑍 = ∅̃. Thus, (𝐴1, 𝒫) ∩̃ 𝑍 and (𝐴2, 𝒫) ∩̃ 𝑍 are disjoint soft 𝑆𝑝-open 

sets in 𝑍 containing 𝑒𝑥̃ and 𝑒𝑦̃, respectively. Hence, (𝑍, 𝜏̃𝑍̃, 𝒫) is soft 𝑆𝑝-Hausdorff. 

Proposition 2.20. Let (𝑋̃, 𝜏̃, 𝒫) be a 𝑆̃𝑇𝑆 and (𝑌̃, 𝜎̃, 𝒫́) be a soft Hausdorff (respectively, a soft 𝑆𝑝-Hausdorff) space. If 

𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) is a soft injective and a soft 𝑆𝑝 -continuous (respectively, soft 𝑆𝑝 -irresolute) function, then 

(𝑋̃, 𝜏̃, 𝒫) is soft 𝑆𝑝-Hausdorff. 

Proof. Let 𝑒𝑥̃, 𝑒𝑦̃ ∈̃ 𝑆̃𝑃(𝑋̃) and 𝑒𝑥̃ ≠ 𝑒𝑦̃ . Then, 𝑓𝑝𝑢(𝑒𝑥̃), 𝑓𝑝𝑢(𝑒𝑦̃) ∈̃ 𝑆̃𝑃(𝑌̃). Since 𝑓𝑝𝑢  is soft injective, then 𝑓𝑝𝑢(𝑒𝑥̃) ≠

𝑓𝑝𝑢(𝑒𝑦̃). Since (𝑌̃, 𝜎̃, 𝒫́) is soft Hausdorff (respectively, soft 𝑆𝑝-Hausdorff), there are disjoint soft open (respectively, soft 

𝑆𝑝-open) sets (𝐴1, 𝒫́) and (𝐴2, 𝒫́) in 𝑌̃ with 𝑓𝑝𝑢(𝑒𝑥̃) ∈̃ (𝐴1, 𝒫́) and 𝑓𝑝𝑢(𝑒𝑦̃) ∈̃ (𝐴2, 𝒫́). Since 𝑓𝑝𝑢  is soft 𝑆𝑝-continuous 

(respectively, soft 𝑆𝑝-irresolute) and (𝐴1, 𝒫́) ∩̃ (𝐴2, 𝒫́) = ∅̃, we have 𝑓𝑝𝑢
−1(𝐴1, 𝒫́) and 𝑓𝑝𝑢

−1(𝐴2, 𝒫́) are disjoint soft 𝑆𝑝-

open sets in 𝑋̃ such that 𝑒𝑥̃ ∈̃ 𝑓𝑝𝑢
−1(𝐴1, 𝒫́) and 𝑒𝑦̃ ∈̃ 𝑓𝑝𝑢

−1(𝐴2, 𝒫́). Hence, (𝑋̃, 𝜏̃, 𝒫) is soft 𝑆𝑝-Hausdorff. 

 

3. Soft 𝐒𝐩-Open and Soft 𝐒𝐩-Closed Functions  

Definition 3.1. Let (𝑋̃, 𝜏̃, 𝒫)  and (𝑌̃, 𝜎̃, 𝒫́)  be two 𝑆̃𝑇𝑆  and 𝑢: 𝑋 → 𝑌 , 𝑝: 𝒫 → 𝒫́  be functions. A soft function 

𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) is known as 

(1)  soft 𝑺𝒑-open, if 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃), ∀ (𝐴, 𝒫) ∈̃ 𝜏̃. 

(2)  soft 𝑺𝒑-closed, if 𝑓𝑝𝑢(𝐶, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝐶(𝑌̃), ∀ (𝐶, 𝒫) ∈̃ 𝜏̃𝑐. 

Proposition 3.2. A soft function 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) is soft 𝑆𝑝-open iff ∀ 𝑒𝑥̃ ∈̃ 𝑆̃𝑃(𝑋̃), ∀ (𝐴, 𝒫) ∈̃ 𝜏̃ containing 𝑒𝑥̃, 

there exists (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃) containing 𝑓𝑝𝑢(𝑒𝑥̃) such that (𝐵, 𝒫́) ⊆̃ 𝑓𝑝𝑢(𝐴, 𝒫). 

Proof. Let 𝑓𝑝𝑢 be a soft 𝑆𝑝-open function, 𝑒𝑥̃ ∈̃ 𝑆̃𝑃(𝑋̃) and 𝑒𝑥̃ ∈̃ (𝐴, 𝒫) ∈̃ 𝜏̃. Then, 𝑓𝑝𝑢(𝑒𝑥̃) ∈̃ 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃) and 

take 𝑓𝑝𝑢(𝐴, 𝒫) = (𝐵, 𝒫́). Hence, the proof is complete.  
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Conversely, to show that 𝑓𝑝𝑢 is a soft 𝑆𝑝-open function. Let (𝐴, 𝒫) ∈̃ 𝜏̃. Then, by hypothesis ∀ 𝑒𝑥̃ ∈̃ (𝐴, 𝒫), there is 

𝑓𝑝𝑢(𝑒𝑥̃) ∈̃ (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃) such that (𝐵, 𝒫́) ⊆̃ 𝑓𝑝𝑢(𝐴, 𝒫). Therefore, by Proposition 1.18(2), 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). 

Thus, 𝑓𝑝𝑢 is soft 𝑆𝑝-open. 

Proposition 3.3. For a soft surjective function 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́), the following sentences are equivalent: 

(1)  𝑓𝑝𝑢 is soft 𝑆𝑝-closed. 

(2)  ∀ 𝑒𝑦̃ ∈̃ 𝑆̃𝑃(𝑌̃), and 𝑓𝑝𝑢
−1(𝑒𝑦̃) ∈̃ (𝐴, 𝒫) ∈̃ 𝜏̃, there is 𝑒𝑦̃ ∈̃ (𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃) such that 𝑓𝑝𝑢

−1(𝐵, 𝒫́) ⊆̃ (𝐴, 𝒫). 

(3)  ∀ 𝑒𝑦̃ ∈̃ 𝑆̃𝑃(𝑌̃), and (𝐶, 𝒫) ∈̃ 𝜏̃𝑐 such that 𝑓𝑝𝑢
−1(𝑒𝑦̃) ∩̃ (𝐶, 𝒫) = ∅̃, there is (𝐷, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝐶(𝑌̃) such that 𝑒𝑦̃ ∉̃ (𝐷, 𝒫́) 

and (𝐶, 𝒫) ⊆̃ 𝑓𝑝𝑢
−1(𝐷, 𝒫́).  

Proof. (1) → (2). Let 𝑒𝑦̃ ∈̃ 𝑆̃𝑃(𝑌̃), and 𝑓𝑝𝑢
−1(𝑒𝑦̃) ∈̃ (𝐴, 𝒫) ∈̃ 𝜏̃. Since 𝑓𝑝𝑢 is soft surjective, then there exists a soft point 

𝑒𝑥̃ ∈̃ (𝐴, 𝒫) such that 𝑒𝑦̃ = 𝑓𝑝𝑢(𝑒𝑥̃). Since 𝑓𝑝𝑢 is soft 𝑆𝑝-closed, then (𝐵, 𝒫́) = 𝑌̃\̃𝑓𝑝𝑢(𝑋̃\̃(𝐴, 𝒫)) ⊆̃ 𝑓𝑝𝑢(𝑋̃\̃𝑋̃\̃(𝐴, 𝒫)) =

𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃).  

(2) → (3) and (3) →(1). Obvious. 

Proposition 3.4. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) be a soft function. Then,: 

(1)  𝑓𝑝𝑢 is soft semi-open (respectively, soft β-open and soft b-open), if 𝑓𝑝𝑢 is soft 𝑆𝑝-open. 

(2)  𝑓𝑝𝑢 is soft almost β-open (respectively, soft almost b-open), if 𝑓𝑝𝑢 is soft 𝑆𝑝-open. 

(3)  𝑓𝑝𝑢 is soft semi-closed (respectively, soft β-closed, and soft b-closed), if 𝑓𝑝𝑢 is soft 𝑆𝑝-closed. 

Proof. (1) and (3) Obvious. 

(2) Let (𝐴, 𝒫) ∈̃ 𝑆̃𝑅𝑂(𝑋̃). Then, (𝐴, 𝒫) ∈̃ 𝜏̃. Since 𝑓𝑝𝑢  is soft 𝑆𝑝-open, then 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝑆𝑆𝑝𝑂(𝑌̃). By Proposition 

1.19(5), 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝑆̃𝛽𝑂(𝑌̃) (respectively, 𝑆̃𝑏𝑂(𝑌̃)). Thus, 𝑓𝑝𝑢 is soft almost β-open (respectively, soft almost 𝑏-open). 

As illustrated in the following example, the converse of Proposition 3.4 is not true in general: 

Example 3.5. In Example 2.11, now define the soft function 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑋̃, 𝜏̃, 𝒫) , where 𝑝  and 𝑢  are identity 

functions on 𝒫 and 𝑋, respectively.  

(1)  The soft function 𝑓𝑝𝑢 is soft semi-open (respectively, soft β-open, soft almost β-open, soft b-open, and soft almost 

b-open), but it is not soft 𝑆𝑝-open. Since (𝐴1, 𝒫) ∈̃ 𝑆̃𝑅𝑂(𝑋̃) ∈̃ 𝜏̃, while:  

𝑓𝑝𝑢(𝐴1, 𝒫) = {(𝑒1, 𝑢( ∪̃𝛼1∈̃𝑝−1(𝑒1)∩𝒫 (𝐴1(𝛼1)))), (𝑒2, 𝑢( ∪̃𝛼2∈̃𝑝−1(𝑒2)∩𝒫 (𝐴1(𝛼2))))}  

                     = {(𝑒1, 𝑢(𝐴1(𝑒1))), (𝑒2, 𝑢(𝐴1(𝑒2)))} =  {(𝑒1, 𝑢({𝑥1})), (𝑒2, 𝑢(∅))} = (𝐴1, 𝒫) ∉ 𝑆̃𝑆𝑝𝑂(𝑋̃) , where 

𝑝−1(𝑒1) ∩ 𝒫 = {𝑒1}. 

(2)  The soft function 𝑓𝑝𝑢 is soft semi-closed (respectively, soft β-closed, and soft b-closed), but it is not soft 𝑆𝑝-closed. 

Since (𝐴8, 𝒫) = {(𝑒1, {𝑥2}), (𝑒2, 𝑋)} ∈̃ 𝜏̃𝑐, while 

𝑓𝑝𝑢(𝐴8, 𝒫) = {(𝑒1, 𝑢( ∪̃𝛼1∈̃𝑝−1(𝑒1)∩𝒫 (𝐴8(𝛼1)))), (𝑒2, 𝑢( ∪̃𝛼2∈̃𝑝−1(𝑒2)∩𝒫 (𝐴8(𝛼2))))}  

                    = {(𝑒1, 𝑢(𝐴8(𝑒1))), (𝑒2, 𝑢(𝐴8(𝑒2)))} =  {(𝑒1, 𝑢({𝑥2})), (𝑒2, 𝑢(𝑋))} = (𝐴8, 𝒫) ∉ 𝑆̃𝑆𝑝𝐶(𝑋̃) , where 

𝑝−1(𝑒1) ∩ 𝒫 = {𝑒1}. 

Corollary 3.6. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) be a soft function and (𝑌̃, 𝜎̃, 𝒫́) is soft locally indiscrete (respectively, a soft 

𝑇1-space). Then, 

(1)  𝑓𝑝𝑢 is soft 𝑆𝑝-open iff 𝑓𝑝𝑢 is soft semi-open. 

(2)  𝑓𝑝𝑢 is soft 𝑆𝑝-closed iff 𝑓𝑝𝑢 is soft semi-closed. 

Proof. (1) This follows from Definition 3.1(1) and Proposition 1.20(1) (respectively, Proposition 1.21(1)). 

(2) This follows from Definition 3.1(2) and Proposition 1.22(1) (respectively, Proposition 1.21(2)). 

Corollary 3.7. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) be a soft function and (𝑌̃, 𝜎̃, 𝒫́) is soft locally indiscrete. Then,: 

(1)  𝑓𝑝𝑢 is soft 𝑆𝑝-open iff 𝑓𝑝𝑢 is soft open. 

(2)  𝑓𝑝𝑢 is soft 𝑆𝑝-open iff 𝑓𝑝𝑢 is soft 𝛼-open. 

(3)  𝑓𝑝𝑢 is soft pre-open, if 𝑓𝑝𝑢 is soft 𝑆𝑝-open. 

(4)  𝑓𝑝𝑢 is soft 𝛽𝑐-open, if 𝑓𝑝𝑢 is soft 𝑆𝑝-open. 
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Proof. By Definition 3.1(1), the proofs (1,2, and 3) are followed by Corollary 2.1.22. While the proof (4) follows from 

Proposition 1.20(5).  

Corollary 3.8. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) be a soft function and (𝑌̃, 𝜎̃, 𝒫́) is soft locally indiscrete. Then,: 

(1)  𝑓𝑝𝑢 is soft 𝑆𝑝-closed iff 𝑓𝑝𝑢 is soft closed. 

(2)  𝑓𝑝𝑢 is soft 𝑆𝑝-closed iff 𝑓𝑝𝑢 is soft 𝛼-closed. 

(3)  𝑓𝑝𝑢 is soft pre-closed, if 𝑓𝑝𝑢 is soft 𝑆𝑝-closed. 

Proof. Definition 3.1(2) and Proposition 1.22(2-4) provide the proof.  

Corollary 3.9. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) be a soft function and (𝑌̃, 𝜎̃, 𝒫́) be a soft 𝑇1-space. Then, 𝑓𝑝𝑢 is soft 𝑆𝑝-open 

if 𝑓𝑝𝑢 is soft open (respectively, soft 𝛼-open). 

Proof. Definition 3.1(1) and Proposition 1.21(3) (respectively, Proposition 1.21(4)) provide the proof. 

Corollary 3.10. If 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) is a soft open (respectively, soft closed) function and (𝑌̃, 𝜎̃, 𝒫́) is a soft 

regular space, then 𝑓𝑝𝑢 is soft 𝑆𝑝-open (respectively, soft 𝑆𝑝-closed). 

Proof. Definition 3.1(1) (respectively, Definition 3.1(2)) and Proposition 1.23(1) (respectively, Proposition 1.23(2)) 

provide the proof. 

Corollary 3.11. If 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) is a soft 𝑆𝑝-open function and (𝑌̃, 𝜎̃, 𝒫́) is a soft submaximal space, then 𝑓𝑝𝑢 

is soft 𝛽𝑐-open. 

Proof. Definition 3.1(1) and Proposition 1.25 provide the proof.  

Corollary 3.12. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) be a soft function and (𝑌̃, 𝜎̃, 𝒫́) is soft extremally disconnected. Then, 

(1)  𝑓𝑝𝑢 is soft pre-open (respectively, soft 𝛼-open) if 𝑓𝑝𝑢 is soft 𝑆𝑝-open. 

(2)  𝑓𝑝𝑢 is soft pre-closed (respectively, soft 𝛼-closed) if 𝑓𝑝𝑢 is soft 𝑆𝑝-closed. 

Proof. (1) Definition 3.1(1) and Proposition 1.24(1) provide the proof. 

(2) Definition 3.1(2) and Proposition 1.24(2) provide the proof. 

Corollary 3.13. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) be a soft function and (𝑌̃, 𝜎̃, 𝒫́) be soft extremally disconnected and a soft 

𝑇1-space. Then, 𝑓𝑝𝑢 is soft 𝑆𝑝-open iff it is a soft 𝛼-open function. 

Proof. Definition 3.1(1) and Corollary 1.26 provide the proof. 

Proposition 3.14. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) be a soft function, (𝑋̃, 𝜏̃, 𝒫) and (𝑌̃, 𝜎̃, 𝒫́) are soft locally indiscrete. 

Then,: 

(1)  𝑓𝑝𝑢 is soft 𝑆𝑝-open iff 𝑓𝑝𝑢 is soft irresolute open. 

(2)  𝑓𝑝𝑢 is soft 𝑆𝑝-closed iff 𝑓𝑝𝑢 is soft irresolute closed. 

Proof. (1) Let (𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑂(𝑋̃). Since 𝑋̃ is soft locally indiscrete, then by Proposition 1.20(2), (𝐴, 𝒫) ∈̃ 𝜏̃. Since 𝑓𝑝𝑢 

is soft 𝑆𝑝-open, then 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). So by Proposition 1.19(1), 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑂(𝑌̃). Thus, 𝑓𝑝𝑢 is soft irresolute 

open. 

Conversely, let (A, 𝒫) ∈̃ τ̃. Then, (A, 𝒫) ∈̃ S̃SO(X̃). Since f̃pu is soft irresolute open, so f̃pu(A, 𝒫) ∈̃ S̃SO(Ỹ). Since Ỹ 

is soft locally indiscrete, then by Proposition 1.20(1), f̃pu(A, 𝒫) ∈̃ S̃SpO(Ỹ). Thus, f̃pu is soft Sp-open. 

(2) Using Proposition 1.19(2) and Proposition 1.22(1) in place of Proposition 1.19(1) and Proposition 1.20(1), 

respectively, the proof is similar to (1).  

Proposition 3.15. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́)  be a soft function  from soft semi-regular (𝑋̃, 𝜏̃, 𝒫)  to soft locally 

indiscrete (𝑌̃, 𝜎̃, 𝒫́). Then, 𝑓𝑝𝑢 is soft 𝑆𝑝-open iff 𝑓𝑝𝑢 is soft almost open (respectively, soft almost semi-open, and soft 

almost 𝛼-open). 

Proof. Let (𝐴, 𝒫) ∈̃ 𝑆̃𝑅𝑂(𝑋̃). Then, (𝐴, 𝒫) ∈̃ 𝜏̃. Since 𝑓𝑝𝑢  is soft 𝑆𝑝-open, then 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). Since 𝑌̃ is soft 

locally indiscrete, then by Proposition 1.20(2) (respectively, Proposition 1.19(1), and Proposition 1.20(3)), 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝜎̃ 

(respectively, 𝑆̃𝑆𝑂(𝑌̃), and 𝑆̃𝛼𝑂(𝑌̃)). Thus, 𝑓𝑝𝑢 is soft almost open (respectively, soft almost semi-open, and soft almost 

𝛼-open). 
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Conversely, let (𝐴, 𝒫) ∈̃ 𝜏̃ and 𝑓𝑝𝑢(𝑒𝑥̃) ∈̃ 𝑓𝑝𝑢(𝐴, 𝒫), we have 𝑒𝑥̃ ∈̃ (𝐴, 𝒫). By the soft semi-regularity of 𝑋̃, there is 

(𝑂, 𝒫) ∈̃ 𝑆̃𝑅𝑂(𝑋̃) such that 𝑒𝑥̃ ∈̃ (𝑂, 𝒫) ⊆̃ (𝐴, 𝒫). Since 𝑓𝑝𝑢 is soft almost open (respectively, soft almost semi-open, 

and soft almost 𝛼 -open), then 𝑓𝑝𝑢(𝑂, 𝒫) ∈̃ 𝜎̃  (respectively, 𝑆̃𝑆𝑂(𝑌̃) , and 𝑆̃𝛼𝑂(𝑌̃) ), and 𝑓𝑝𝑢(𝑒𝑥̃) ∈̃ 𝑓𝑝𝑢(𝑂, 𝒫) ⊆̃ 

𝑓𝑝𝑢(𝐴, 𝒫) . Since 𝑌̃  is soft locally indiscrete, then by Proposition 1.20(2) (respectively, Proposition 1.20(1), and 

Proposition 1.20(3)), 𝑓𝑝𝑢(𝑂, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). Therefore, by Proposition 1.18(2), 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). Thus Definition 

3.1(1), 𝑓𝑝𝑢 is soft 𝑆𝑝-open. 

Proposition 3.16. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) be a soft function and (𝑌̃, 𝜎̃, 𝒫́) is soft extremally disconnected. Then, 

𝑓𝑝𝑢 is soft almost pre-open (respectively, soft almost 𝛼-open), if 𝑓𝑝𝑢 is soft 𝑆𝑝-open. 

Proof. Let (𝐴, 𝒫) ∈̃ 𝑆̃𝑅𝑂(𝑋̃). Then, (𝐴, 𝒫) ∈̃ 𝜏̃. Since 𝑓𝑝𝑢  is soft 𝑆𝑝-open, then 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). Since 𝑌̃ is soft 

extremally disconnected, then by Proposition 1.24(1), 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝑆̃𝑃𝑂(𝑌̃) (respectively, 𝑆̃𝛼𝑂(𝑌̃)). Thus, 𝑓𝑝𝑢  is soft 

almost pre-open (respectively, soft almost 𝛼-open). 

Proposition 3.17. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́)  be a soft homeomorphism function. Then, (𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃)  iff 

𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃).  

Proof. Let (𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃). Then by Proposition 1.18(1), (𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑂(𝑋̃) and (𝐴, 𝒫) = ∪̃ (𝐵𝜗 , 𝒫), where (𝐵𝜗 , 𝒫) 

∈̃ 𝑆̃𝑃𝐶(𝑋̃), ∀ 𝜗 ∈  ℵ. So, 𝑓𝑝𝑢(𝐴, 𝒫) = 𝑓𝑝𝑢(∪̃ (𝐵𝜗 , 𝒫)) = ∪̃ 𝑓𝑝𝑢(𝐵𝜗 , 𝒫). By Proposition 1.17(2), 𝑓𝑝𝑢  is soft continuous 

and soft open, so by Proposition 1.31, 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑂(𝑌̃). Also, 𝑓𝑝𝑢 is soft homeomorphism, so by Proposition 1.32, 

𝑓𝑝𝑢(𝐵𝜗 , 𝒫) ∈̃ 𝑆̃𝑃𝐶(𝑌̃), ∀ 𝜗 ∈  ℵ. Hence by Proposition 1.18(1), 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). 

Conversely, this follows from Proposition 1.17(2) and Proposition 1.30. 

Corollary 3.18. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́)  be a soft homeomorphism function. Then, (𝐶, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝐶(𝑋̃)  iff 

𝑓𝑝𝑢(𝐶, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝐶(𝑌̃). 

Proof. Applying Proposition 3.17 and Definition 1.4. 

Proposition 3.19. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́)  be soft irresolute open. If (𝑌̃, 𝜎̃, 𝒫́)  is soft locally indiscrete and 

(𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃), then 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃).  

Proof. Since (𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃), then (𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑂(𝑋̃). Since 𝑓𝑝𝑢  is soft irresolute open, then 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑂(𝑌̃). 

Also since 𝑌̃ is soft locally indiscrete, then by Proposition 1.20(1), 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃).  

Theorem 3.20. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) be a soft function. Then, the following sentences are equivalent: 

(1)  𝑓𝑝𝑢 is soft 𝑆𝑝-open. 

(2)  𝑓𝑝𝑢(𝑠̃𝑖𝑛𝑡(𝐴, 𝒫)) ⊆̃ 𝑠̃𝑆𝑝𝑖𝑛𝑡(𝑓𝑝𝑢(𝐴, 𝒫)), ∀ (𝐴, 𝒫) ⊆̃ 𝑋̃. 

(3)  𝑠̃𝑖𝑛𝑡(𝑓𝑝𝑢
−1(𝐵, 𝒫́)) ⊆̃ 𝑓𝑝𝑢

−1(𝑠̃𝑆𝑝𝑖𝑛𝑡(𝐵, 𝒫́)), ∀ (𝐵, 𝒫́) ⊆̃ 𝑌̃. 

(4)  𝑓𝑝𝑢
−1(𝑠̃𝑆𝑝𝑐𝑙(𝐵, 𝒫́)) ⊆̃ 𝑠̃𝑐𝑙(𝑓𝑝𝑢

−1(𝐵, 𝒫́)), ∀ (𝐵, 𝒫́) ⊆̃ 𝑌̃. 

(5)  𝑓𝑝𝑢
−1(𝑠̃𝑆𝑝𝐵𝑑(𝐵, 𝒫́)) ⊆̃ 𝑠̃𝐵𝑑(𝑓𝑝𝑢

−1(𝐵, 𝒫́)), ∀ (𝐵, 𝒫́) ⊆̃ 𝑌̃. 

Proof. (1) ⟶ (2). Let (𝐴, 𝒫) ⊆̃ 𝑋̃. Then, 𝑠̃𝑖𝑛𝑡(𝐴, 𝒫) ∈̃ 𝜏̃. Since 𝑓𝑝𝑢 is soft 𝑆𝑝-open, then 𝑓𝑝𝑢(𝑠̃𝑖𝑛𝑡(𝐴, 𝒫)) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃), 

also since 𝑠̃𝑖𝑛𝑡(𝐴, 𝒫) ⊆̃ (𝐴, 𝒫)  implies that 𝑓𝑝𝑢(𝑠̃𝑖𝑛𝑡(𝐴, 𝒫)) ⊆̃ 𝑓𝑝𝑢(𝐴, 𝒫) . Therefore, 𝑓𝑝𝑢(𝑠̃𝑖𝑛𝑡(𝐴, 𝒫)) ⊆̃ 𝑠̃𝑆𝑝𝑖𝑛𝑡(𝑓𝑝𝑢 

(𝐴, 𝒫)). 

(2)  ⟶ (3). Let (𝐵, 𝒫́) ⊆̃ 𝑌̃ . Then, 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ⊆̃ 𝑋̃ . By (2), we have 𝑓𝑝𝑢(𝑠̃𝑖𝑛𝑡(𝑓𝑝𝑢

−1(𝐵, 𝒫́))) ⊆̃ 𝑠̃𝑆𝑝𝑖𝑛𝑡(𝑓𝑝𝑢(𝑓𝑝𝑢
−1 

(𝐵, 𝒫́))). So, 𝑓𝑝𝑢(𝑠̃𝑖𝑛𝑡(𝑓𝑝𝑢
−1(𝐵, 𝒫́))) ⊆̃ 𝑠̃𝑆𝑝𝑖𝑛𝑡(𝐵, 𝒫́). Hence, 𝑠̃𝑖𝑛𝑡(𝑓𝑝𝑢

−1(𝐵, 𝒫́)) ⊆̃ 𝑓𝑝𝑢
−1(𝑠̃𝑆𝑝𝑖𝑛𝑡(𝐵, 𝒫́)). 

(3) ⟶ (1). Let (𝐴, 𝒫) ∈̃ 𝜏̃. Then, 𝑓𝑝𝑢(𝐴, 𝒫) ⊆̃ 𝑌̃. So by (3), 𝑠̃𝑖𝑛𝑡(𝐴, 𝒫) ⊆̃ 𝑠̃𝑖𝑛𝑡(𝑓𝑝𝑢
−1(𝑓𝑝𝑢(𝐴, 𝒫))) ⊆̃ 𝑓𝑝𝑢

−1(𝑠̃𝑆𝑝𝑖𝑛𝑡(𝑓𝑝𝑢 

(𝐴, 𝒫))). Since 𝑠̃𝑖𝑛𝑡(𝐴, 𝒫) = (𝐴, 𝒫), then (𝐴, 𝒫) ⊆̃ 𝑓𝑝𝑢
−1(𝑠̃𝑆𝑝𝑖𝑛𝑡(𝑓𝑝𝑢(𝐴, 𝒫))) and so 𝑓𝑝𝑢(𝐴, 𝒫) ⊆̃ 𝑠̃𝑆𝑝𝑖𝑛𝑡(𝑓𝑝𝑢(𝐴, 𝒫)). 

Hence, 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). Thus, 𝑓𝑝𝑢 is soft 𝑆𝑝-open. 

(3)  ↔ (4). Let (𝐵, 𝒫́) ⊆̃ 𝑌̃ . Then, 𝑌̃\̃(𝐵, 𝒫́) ⊆̃ 𝑌̃  and 𝑠̃𝑖𝑛𝑡(𝑓𝑝𝑢
−1(𝑌̃\̃(𝐵, 𝒫́))) ⊆̃ 𝑓𝑝𝑢

−1(𝑠̃𝑆𝑝𝑖𝑛𝑡( 𝑌̃\̃(𝐵, 𝒫́)))  ↔ 

𝑠̃𝑖𝑛𝑡(𝑋̃\̃ 𝑓𝑝𝑢
−1(𝐵, 𝒫́)) ⊆̃ 𝑓𝑝𝑢

−1(𝑌̃\̃(𝑠̃𝑆𝑝𝑐𝑙( 𝐵, 𝒫́)))  ↔  𝑋̃\̃𝑠̃𝑐𝑙(𝑓𝑝𝑢
−1(𝐵, 𝒫́)) ⊆̃ 𝑋̃\̃ 𝑓𝑝𝑢

−1(𝑠̃𝑆𝑝𝑐𝑙(𝐵, 𝒫́))  ↔ 

𝑓𝑝𝑢
−1(𝑠̃𝑆𝑝𝑐𝑙(𝐵, 𝒫́)) ⊆̃ 𝑠̃𝑐𝑙(𝑓𝑝𝑢

−1(𝐵, 𝒫́)). 
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(4)  ⟶ (5). Let (𝐵, 𝒫́) ⊆̃ 𝑌̃ . Then by Definition 1.5(3) and (4), 𝑓𝑝𝑢
−1(𝑠̃𝑆𝑝𝐵𝑑(𝐵, 𝒫́)) = 𝑓𝑝𝑢

−1[𝑠̃𝑆𝑝𝑐𝑙(𝐵, 𝒫́) ∩̃ 𝑠̃𝑆𝑝𝑐𝑙 

(𝑌̃\̃(𝐵, 𝒫́))] = 𝑓𝑝𝑢
−1(𝑠̃𝑆𝑝𝑐𝑙(𝐵, 𝒫́)) ∩̃ 𝑓𝑝𝑢

−1(𝑠̃𝑆𝑝𝑐𝑙(𝑌̃\̃(𝐵, 𝒫́))) ⊆̃ 𝑠̃𝑐𝑙(𝑓𝑝𝑢
−1(𝐵, 𝒫́)) ∩̃ 𝑠̃𝑐𝑙(𝑓𝑝𝑢

−1(𝑌̃\̃(𝐵, 𝒫́))) = 𝑠̃𝐵𝑑(𝑓𝑝𝑢
−1 

(𝐵, 𝒫́)). So, 𝑓𝑝𝑢
−1(𝑠̃𝑆𝑝𝐵𝑑(𝐵, 𝒫́)) ⊆̃ 𝑠̃𝐵𝑑(𝑓𝑝𝑢

−1(𝐵, 𝒫́)). 

(5) ⟶ (4). Let (𝐵, 𝒫́) ⊆̃ 𝑌̃. Then by (5) and Theorem 1.28(3), 𝑓𝑝𝑢
−1(𝑠̃𝑆𝑝𝑐𝑙(𝐵, 𝒫́)) = 𝑓𝑝𝑢

−1((𝐵, 𝒫́) ∪̃ 𝑠̃𝑆𝑝𝐵𝑑(𝐵, 𝒫́)) =

𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∪̃ 𝑓𝑝𝑢

−1(𝑠̃𝑆𝑝𝐵𝑑(𝐵, 𝒫́)) ⊆̃ 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∪̃ 𝑠̃𝐵𝑑(𝑓𝑝𝑢

−1(𝐵, 𝒫́)) = 𝑠̃𝑐𝑙(𝑓𝑝𝑢
−1(𝐵, 𝒫́)) . Therefore, 𝑓𝑝𝑢

−1(𝑠̃𝑆𝑝𝑐𝑙(𝐵, 𝒫́)) ⊆̃ 

𝑠̃𝑐𝑙(𝑓𝑝𝑢
−1(𝐵, 𝒫́)). 

Proposition 3.21. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́)  be a soft surjective function. Then, the following sentences are 

equivalent: 

(1)  𝑓𝑝𝑢 is soft 𝑆𝑝-open. 

(2)  ∀ (𝐴, 𝒫) ⊆̃ 𝑋̃ , 𝑓𝑝𝑢(𝑠̃𝑖𝑛𝑡(𝐴, 𝒫)) ⊆̃ 𝑠̃𝑐𝑙𝑠̃𝑖𝑛𝑡𝑓𝑝𝑢(𝐴, 𝒫) , and 𝑓𝑝𝑢(𝑠̃𝑖𝑛𝑡(𝐴, 𝒫)) = ∪̃𝜗 ∈ ℵ (𝐶𝜗, 𝒫́)  where (𝐶𝜗, 𝒫́) ∈̃ 

𝑆̃𝑃𝐶(𝑌̃), ∀ 𝜗 ∈ ℵ. 

(3)  ∀ (𝐵, 𝒫́) ⊆̃ 𝑌̃ , 𝑠̃𝑖𝑛𝑡(𝑓𝑝𝑢
−1(𝐵, 𝒫́)) ⊆̃ 𝑓𝑝𝑢

−1(𝑠̃𝑐𝑙𝑠̃𝑖𝑛𝑡(𝐵, 𝒫́)) , and 𝑓𝑝𝑢(𝑠̃𝑖𝑛𝑡(𝑓𝑝𝑢
−1(𝐵, 𝒫́))) =  ∪̃𝜗 ∈ ℵ (𝐶𝜗, 𝒫́)  where 

(𝐶𝜗, 𝒫́) ∈̃ 𝑆̃𝑃𝐶(𝑌̃), ∀ 𝜗 ∈ ℵ. 

Proof. (1) ⟶ (2). Let (𝐴, 𝒫) ⊆̃ 𝑋̃. Then, 𝑠̃𝑖𝑛𝑡(𝐴, 𝒫) ∈̃ 𝜏̃ and by (1), 𝑓𝑝𝑢(𝑠̃𝑖𝑛𝑡(𝐴, 𝒫)) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). So by Proposition 

1.19(1), 𝑓𝑝𝑢(𝑠̃𝑖𝑛𝑡(𝐴, 𝒫)) ∈̃ 𝑆̃𝑆𝑂(𝑌̃)  and 𝑓𝑝𝑢(𝑠̃𝑖𝑛𝑡(𝐴, 𝒫)) =  ∪̃𝜗 ∈ ℵ (𝐶𝜗, 𝒫́)  where (𝐶𝜗, 𝒫́) ∈̃ 𝑆̃𝑃𝐶(𝑌̃ ), ∀ 𝜗 ∈ ℵ . Thus, 

𝑓𝑝𝑢(𝑠̃𝑖𝑛𝑡(𝐴, 𝒫)) ⊆̃ 𝑠̃𝑐𝑙𝑠̃𝑖𝑛𝑡𝑓𝑝𝑢(𝐴, 𝒫), and 𝑓𝑝𝑢(𝑠̃𝑖𝑛𝑡(𝐴, 𝒫)) = ∪̃𝜗 ∈ ℵ (𝐶𝜗, 𝒫́), (𝐶𝜗, 𝒫́) ∈̃ 𝑆̃𝑃𝐶(𝑌̃), ∀ 𝜗 ∈ ℵ. 

(2) ⟶ (1). Let (𝐴, 𝒫) ∈̃ 𝜏̃. Then, 𝑠̃𝑖𝑛𝑡(𝐴, 𝒫) = (𝐴, 𝒫) and by (2), 𝑓𝑝𝑢(𝐴, 𝒫) = 𝑓𝑝𝑢(𝑠̃𝑖𝑛𝑡(𝐴, 𝒫)) ⊆̃ 𝑠̃𝑐𝑙𝑠̃𝑖𝑛𝑡𝑓𝑝𝑢(𝐴, 𝒫) 

and 𝑓𝑝𝑢(𝐴, 𝒫) = ∪̃𝜗 ∈ ℵ (𝐶𝜗, 𝒫́)  where (𝐶𝜗, 𝒫́) ∈̃ 𝑆̃𝑃𝐶(𝑌̃ ), ∀ 𝜗 ∈ ℵ . So, 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑂(𝑌̃)  and 𝑓𝑝𝑢(𝐴, 𝒫) =

∪̃𝜗 ∈ ℵ (𝐶𝜗, 𝒫́) where (𝐶𝜗, 𝒫́) ∈̃ 𝑆̃𝑃𝐶(𝑌̃), ∀ 𝜗 ∈ ℵ. Therefore, by Proposition 1.18(1), 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃). Thus, 𝑓𝑝𝑢 is 

soft 𝑆𝑝-open. 

(2)  ⟶ (3). Let (𝐵, 𝒫́) ⊆̃ 𝑌̃ . Then, 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ⊆̃ 𝑋̃  and by (2), 𝑓𝑝𝑢(𝑠̃𝑖𝑛𝑡( 𝑓𝑝𝑢

−1(𝐵, 𝒫́))) ⊆̃ 𝑠̃𝑐𝑙𝑠̃𝑖𝑛𝑡𝑓𝑝𝑢( 𝑓𝑝𝑢
−1(𝐵, 𝒫́)) ⊆ 

𝑠̃𝑐𝑙𝑠̃𝑖𝑛𝑡(𝐵, 𝒫́)  and 𝑓𝑝𝑢(𝑠̃𝑖𝑛𝑡( 𝑓𝑝𝑢
−1(𝐵, 𝒫́))) = ∪̃𝜗 ∈ ℵ (𝐶𝜗, 𝒫́)  where (𝐶𝜗, 𝒫́) ∈̃ 𝑆̃𝑃𝐶(𝑌̃) , ∀ 𝜗 ∈ ℵ . So, 𝑠̃𝑖𝑛𝑡( 𝑓𝑝𝑢

−1(𝐵, 𝒫́)) 

⊆̃ 𝑓𝑝𝑢
−1(𝑠̃𝑐𝑙𝑠̃𝑖𝑛𝑡(𝐵, 𝒫́)) and 𝑓𝑝𝑢(𝑠̃𝑖𝑛𝑡(𝑓𝑝𝑢

−1(𝐵, 𝒫́))) =  ∪̃𝜗 ∈ ℵ (𝐶𝜗, 𝒫́) where (𝐶𝜗, 𝒫́) ∈̃ 𝑆̃𝑃𝐶(𝑌̃), ∀ 𝜗 ∈ ℵ. 

(3)  ⟶ (2). Let (𝐴, 𝒫) ⊆̃ 𝑋̃ . Then, 𝑓𝑝𝑢(𝐴, 𝒫)  ⊆̃ 𝑌̃  and by (3), 𝑠̃𝑖𝑛𝑡(𝐴, 𝒫) ⊆̃ 𝑠̃𝑖𝑛𝑡(𝑓𝑝𝑢
−1(𝑓𝑝𝑢(𝐴, 𝒫))) ⊆̃ 𝑓𝑝𝑢

−1(𝑠̃𝑐𝑙𝑠̃𝑖𝑛𝑡 

(𝑓𝑝𝑢(𝐴, 𝒫))), and 𝑓𝑝𝑢(𝑠̃𝑖𝑛𝑡(𝐴, 𝒫)) ⊆̃ 𝑓𝑝𝑢(𝑠̃𝑖𝑛𝑡(𝑓𝑝𝑢
−1(𝑓𝑝𝑢(𝐴, 𝒫)))) = ∪̃𝜗 ∈ ℵ (𝐶𝜗, 𝒫́) where (𝐶𝜗 , 𝒫́) ∈̃ 𝑆̃𝑃𝐶(𝑌̃), ∀ 𝜗 ∈ ℵ. 

Therefore, 𝑠̃𝑖𝑛𝑡(𝐴, 𝒫) ⊆̃ 𝑓𝑝𝑢
−1(𝑠̃𝑐𝑙𝑠̃𝑖𝑛𝑡(𝑓𝑝𝑢(𝐴, 𝒫)))  and 𝑓𝑝𝑢(𝑠̃𝑖𝑛𝑡(𝐴, 𝒫)) = ∪̃𝜗 ∈ ℵ (𝐶𝜗, 𝒫́) . Thus, 𝑓𝑝𝑢(𝑠̃𝑖𝑛𝑡(𝐴, 𝒫)) ⊆̃ 

𝑠̃𝑐𝑙𝑠̃𝑖𝑛𝑡(𝑓𝑝𝑢(𝐴, 𝒫)) and 𝑓𝑝𝑢(𝑠̃𝑖𝑛𝑡(𝐴, 𝒫)) = ∪̃𝜗 ∈ ℵ (𝐶𝜗, 𝒫́). 

Proposition 3.22. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́)  is a soft bijective and soft 𝑆𝑝 -open function. If (𝑋̃, 𝜏̃, 𝒫)  is a soft 

Hausdorff space, then (𝑌̃, 𝜎̃, 𝒫́) is soft 𝑆𝑝-Hausdorff. 

Proof. Let 𝑒𝑥̃, 𝑒𝑦̃ ∈̃ 𝑆̃𝑃(𝑌̃)  such that 𝑒𝑥̃ ≠ 𝑒𝑦̃ . Then, 𝑓𝑝𝑢
−1(𝑒𝑥̃), 𝑓𝑝𝑢

−1(𝑒𝑦̃) ∈̃ 𝑆̃𝑃(𝑋̃) . Since 𝑓𝑝𝑢  is soft bijective, then 

𝑓𝑝𝑢
−1(𝑒𝑥̃) ≠ 𝑓𝑝𝑢

−1(𝑒𝑦̃). Since (𝑋̃, 𝜏̃, 𝒫) is soft Hausdorff, there are disjoint soft open sets (𝐴1, 𝒫) and (𝐴2, 𝒫) in 𝑋̃ with 

𝑓𝑝𝑢
−1(𝑒𝑥̃) ∈̃ (𝐴1, 𝒫)  and 𝑓𝑝𝑢

−1(𝑒𝑦̃) ∈̃ (𝐴2, 𝒫) . Since 𝑓𝑝𝑢  is soft 𝑆𝑝 -open, then 𝑓𝑝𝑢(𝐴1, 𝒫), 𝑓𝑝𝑢(𝐴2, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃) . Also, 

since 𝑓𝑝𝑢  is soft bijective and (𝐴1, 𝒫) ∩̃ (𝐴2, 𝒫) = ∅̃, we have 𝑓𝑝𝑢(𝐴1, 𝒫) ∩̃ 𝑓𝑝𝑢(𝐴2, 𝒫) = 𝑓𝑝𝑢((𝐴1, 𝒫) ∩̃ (𝐴2, 𝒫)) = ∅̃ 

and 𝑒𝑥̃ ∈̃ 𝑓𝑝𝑢(𝐴1, 𝒫), 𝑒𝑦̃ ∈̃ 𝑓𝑝𝑢(𝐴2, 𝒫). Hence, (𝑌̃, 𝜎̃, 𝒫́) is soft 𝑆𝑝-Hausdorff. 

Proposition 3.23. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́)  be a soft function. Then, 𝑓𝑝𝑢  is soft 𝑆𝑝 -closed iff 

𝑠̃𝑆𝑝𝑐𝑙(𝑓𝑝𝑢(𝐴, 𝒫)) ⊆̃ 𝑓𝑝𝑢(𝑠̃𝑐𝑙(𝐴, 𝒫)), ∀ (𝐴, 𝒫) ⊆̃ 𝑋̃.  

Proof. Let (𝐴, 𝒫) ⊆̃ 𝑋̃. Then, 𝑠̃𝑐𝑙(𝐴, 𝒫) ∈̃ 𝜏̃𝑐. Since 𝑓𝑝𝑢 is soft 𝑆𝑝-closed, then 𝑓𝑝𝑢(𝑠̃𝑐𝑙(𝐴, 𝒫)) ∈̃ 𝑆̃𝑆𝑝𝐶(𝑌̃). Also, since 

(𝐴, 𝒫) ⊆̃ 𝑠̃𝑐𝑙(𝐴, 𝒫)  implies that 𝑓𝑝𝑢(𝐴, 𝒫) ⊆̃ 𝑓𝑝𝑢(𝑠̃𝑐𝑙(𝐴, 𝒫)) , then 𝑠̃𝑆𝑝𝑐𝑙(𝑓𝑝𝑢(𝐴, 𝒫)) ⊆̃ 𝑠̃𝑆𝑝𝑐𝑙(𝑓𝑝𝑢(𝑠̃𝑐𝑙(𝐴, 𝒫)))  =

𝑓𝑝𝑢(𝑠̃𝑐𝑙(𝐴, 𝒫)). So, 𝑠̃𝑆𝑝𝑐𝑙(𝑓𝑝𝑢(𝐴, 𝒫)) ⊆̃ 𝑓𝑝𝑢(𝑠̃𝑐𝑙(𝐴, 𝒫)). 

Conversely, let (𝐴, 𝒫) ∈̃ 𝜏̃𝑐. Then, (𝐴, 𝒫) = 𝑠̃𝑐𝑙(𝐴, 𝒫). By hypothesis, we get 𝑠̃𝑆𝑝𝑐𝑙(𝑓𝑝𝑢(𝐴, 𝒫)) ⊆̃ 𝑓𝑝𝑢(𝑠̃𝑐𝑙(𝐴, 𝒫)) =

𝑓𝑝𝑢(𝐴, 𝒫). So, 𝑠̃𝑆𝑝𝑐𝑙(𝑓𝑝𝑢(𝐴, 𝒫)) ⊆̃ 𝑓𝑝𝑢(𝐴, 𝒫). Hence, 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝐶(𝑌̃). Thus by Definition 3.1(2), 𝑓𝑝𝑢 is soft 𝑆𝑝-

closed. 
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Proposition 3.24. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́)  be a soft bijective function. Then, 𝑓𝑝𝑢  is soft 𝑆𝑝 -closed iff 

𝑓𝑝𝑢
−1(𝑠̃𝑆𝑝𝑐𝑙(𝐵, 𝒫́)) ⊆̃ 𝑠̃𝑐𝑙(𝑓𝑝𝑢

−1(𝐵, 𝒫́)), ∀ (𝐵, 𝒫́) ⊆̃ 𝑌̃. 

Proof. Let (𝐵, 𝒫́) ⊆̃ 𝑌̃. Then, 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ⊆̃ 𝑋̃, 𝑓𝑝𝑢

−1(𝐵, 𝒫́) ⊆̃ 𝑠̃𝑐𝑙(𝑓𝑝𝑢
−1(𝐵, 𝒫́)) and so 𝑠̃𝑐𝑙(𝑓𝑝𝑢

−1(𝐵, 𝒫́)) ∈̃ 𝜏̃𝑐 . By soft 𝑆𝑝-

closedness of 𝑓𝑝𝑢 , then 𝑓𝑝𝑢(𝑠̃𝑐𝑙(𝑓𝑝𝑢
−1(𝐵, 𝒫́))) ∈̃ 𝑆̃𝑆𝑝𝐶(𝑌̃)  and 𝑓𝑝𝑢(𝑓𝑝𝑢

−1(𝐵, 𝒫́)) ⊆̃ 𝑓𝑝𝑢(𝑠̃𝑐𝑙(𝑓𝑝𝑢
−1(𝐵, 𝒫́))) . Since 𝑓𝑝𝑢  is a 

soft bijective function, so (𝐵, 𝒫́) ⊆̃ 𝑓𝑝𝑢(𝑠̃𝑐𝑙(𝑓𝑝𝑢
−1(𝐵, 𝒫́)))  and hence, 𝑠̃𝑆𝑝𝑐𝑙(𝐵, 𝒫́) ⊆̃ 𝑠̃𝑆𝑝𝑐𝑙(𝑓𝑝𝑢(𝑠̃𝑐𝑙(𝑓𝑝𝑢

−1(𝐵, 𝒫́)))) =

𝑓𝑝𝑢(𝑠̃𝑐𝑙(𝑓𝑝𝑢
−1(𝐵, 𝒫́))). Also, since 𝑓𝑝𝑢 is a soft bijective function, so 𝑓𝑝𝑢

−1(𝑠̃𝑆𝑝𝑐𝑙(𝐵, 𝒫́)) ⊆̃ 𝑠̃𝑐𝑙(𝑓𝑝𝑢
−1(𝐵, 𝒫́)). 

Conversely, let (𝐶, 𝒫) ∈̃ 𝜏̃𝑐 . Then, (𝐶, 𝒫) = 𝑠̃𝑐𝑙(𝐶, 𝒫)  and 𝑓𝑝𝑢(𝐶, 𝒫) ⊆̃ 𝑌̃ . By hypothesis, we get 𝑓𝑝𝑢
−1(𝑠̃𝑆𝑝𝑐𝑙 

(𝑓𝑝𝑢(𝐶, 𝒫))) ⊆̃ 𝑠̃𝑐𝑙(𝑓𝑝𝑢
−1(𝑓𝑝𝑢(𝐶, 𝒫))). Since 𝑓𝑝𝑢  is a soft bijective function, so 𝑓𝑝𝑢

−1(𝑠̃𝑆𝑝𝑐𝑙(𝑓𝑝𝑢(𝐶, 𝒫))) ⊆̃ 𝑠̃𝑐𝑙(𝐶, 𝒫) =

(𝐶, 𝒫). Hence, 𝑠̃𝑆𝑝𝑐𝑙(𝑓𝑝𝑢(𝐶, 𝒫)) ⊆̃ 𝑓𝑝𝑢(𝐶, 𝒫). Thus, 𝑓𝑝𝑢(𝐶, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝐶(𝑌̃). Therefore, by Definition 3.1(2), 𝑓𝑝𝑢 is soft 

𝑆𝑝-closed. 

Proposition 3.25. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́)  be a soft bijective function. Then, the following sentences are 

equivalent: 

(1)  𝑓𝑝𝑢 is soft 𝑆𝑝-open. 

(2)  𝑓𝑝𝑢 is soft 𝑆𝑝-closed. 

(3)  𝑓𝑝𝑢
−1: (𝑌̃, 𝜎̃, 𝒫́) → (𝑋̃, 𝜏̃, 𝒫) is soft 𝑆𝑝-continuous. 

Proof. (1) ⟶ (2). Obvious. 

(2) ⟶ (3). Let (𝐶, 𝒫) ∈̃ 𝜏̃𝑐. By (2), we get 𝑓𝑝𝑢(𝐶, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝐶(𝑌̃). But 𝑓𝑝𝑢(𝐶, 𝒫) = (𝑓𝑝𝑢
−1)−1(𝐶, 𝒫) and therefore, by 

Theorem 1.29(2), 𝑓𝑝𝑢
−1 is soft 𝑆𝑝-continuous. 

(3) ⟶ (1). Let (𝐴, 𝒫) ∈̃ 𝜏̃. By (3), we get (𝑓𝑝𝑢
−1)−1(𝐴, 𝒫) = 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃) and so by Definition 3.1(1), 𝑓𝑝𝑢 is 

soft 𝑆𝑝-open. 

Proposition 3.26. A soft surjective function 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) is soft 𝑆𝑝-closed iff ∀ (𝐵, 𝒫́) ⊆̃ 𝑌̃ and (𝐴, 𝒫) ∈̃ 𝜏̃ 

such that 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ⊆̃ (𝐴, 𝒫), there exists (𝑄, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃) such that (𝐵, 𝒫́) ⊆̃ (𝑄, 𝒫́) and 𝑓𝑝𝑢

−1(𝑄, 𝒫́) ⊆̃ (𝐴, 𝒫). 

Proof. Let (𝐵, 𝒫́) ⊆̃ 𝑌̃ and (𝐴, 𝒫) ∈̃ 𝜏̃ such that 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ⊆̃ (𝐴, 𝒫). Then, 𝑋̃\̃(𝐴, 𝒫) ∈̃ 𝜏̃𝑐. Since 𝑓𝑝𝑢 is soft 𝑆𝑝-closed, 

then 𝑓𝑝𝑢(𝑋̃\̃(𝐴, 𝒫)) ∈̃ 𝑆̃𝑆𝑝𝐶(𝑌̃)  and so (𝑄, 𝒫́) = 𝑌̃\̃𝑓𝑝𝑢(𝑋̃\̃(𝐴, 𝒫)) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃) . Since 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ⊆̃ (𝐴, 𝒫) , then 

𝑋̃\̃(𝐴, 𝒫) ⊆̃ 𝑋̃\̃𝑓𝑝𝑢
−1(𝐵, 𝒫́) = 𝑓𝑝𝑢

−1(𝑌̃\̃(𝐵, 𝒫́)) , so 𝑋̃\̃(𝐴, 𝒫) ⊆̃ 𝑓𝑝𝑢
−1(𝑌̃\̃(𝐵, 𝒫́)) . Since 𝑓𝑝𝑢  is soft surjective, so 𝑓𝑝𝑢(𝑋̃\̃ 

(𝐴, 𝒫)) ⊆̃ 𝑓𝑝𝑢(𝑓𝑝𝑢
−1(𝑌̃\̃(𝐵, 𝒫́))) = 𝑌̃\̃(𝐵, 𝒫́) . This implies that (𝐵, 𝒫́) ⊆̃ 𝑌̃\̃ 𝑓𝑝𝑢(𝑋̃\̃(𝐴, 𝒫)) = (𝑄, 𝒫́) , so (𝐵, 𝒫́) ⊆̃ 

(𝑄, 𝒫́) and 𝑓𝑝𝑢
−1(𝑄, 𝒫́) = 𝑓𝑝𝑢

−1(𝑌̃\̃𝑓𝑝𝑢(𝑋̃\̃(𝐴, 𝒫))) = 𝑋̃\̃𝑓𝑝𝑢
−1(𝑓𝑝𝑢(𝑋̃\̃(𝐴, 𝒫))) ⊆̃ 𝑋̃\̃𝑋̃\̃(𝐴, 𝒫) = (𝐴, 𝒫). Thus, 𝑓𝑝𝑢

−1(𝑄, 𝒫́) 

⊆̃ (𝐴, 𝒫). 

Conversely, let (𝐶, 𝒫) ∈̃ 𝜏̃𝑐  and 𝑒𝑦̃ ∈̃ 𝑌̃\̃ 𝑓𝑝𝑢(𝐶, 𝒫). Then, 𝑋̃\̃(𝐶, 𝒫) ∈̃ 𝜏̃ and  𝑌̃\̃𝑓𝑝𝑢(𝐶, 𝒫) ⊆̃ 𝑌̃  such that 𝑓𝑝𝑢
−1(𝑒𝑦̃) ∈̃ 

𝑓𝑝𝑢
−1(𝑌̃\̃𝑓𝑝𝑢(𝐶, 𝒫)) ⊆̃ 𝑋̃\̃(𝐶, 𝒫) . By hypothesis, there exists (𝑄, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃)  such that 𝑒𝑦̃ ∈̃ 𝑌̃\̃𝑓𝑝𝑢(𝐶, 𝒫) ⊆̃ (𝑄, 𝒫́) 

and 𝑓𝑝𝑢
−1(𝑄, 𝒫́) ⊆̃ 𝑋̃\̃(𝐶, 𝒫), and so (𝐶, 𝒫) ⊆̃ 𝑋̃\̃𝑓𝑝𝑢

−1(𝑄, 𝒫́). That is (𝐶, 𝒫) ⊆̃ 𝑓𝑝𝑢
−1(𝑌̃\̃(𝑄, 𝒫́)) implies that 𝑓𝑝𝑢(𝐶, 𝒫) ⊆̃ 

𝑌̃\̃(𝑄, 𝒫́) , so 𝑒𝑦̃ ∈̃ (𝑄, 𝒫́) ⊆̃ 𝑌̃\̃𝑓𝑝𝑢(𝐶, 𝒫) . Thus Proposition 1.18(2), 𝑌̃\̃𝑓𝑝𝑢(𝐶, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃)  and so 𝑓𝑝𝑢(𝐶, 𝒫) ∈̃ 

𝑆𝑆𝑝𝐶(𝑌̃). Therefore, 𝑓𝑝𝑢 is soft 𝑆𝑝-closed. 

Proposition 3.27. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́)  and 𝑔̃𝑞𝑣: (𝑌̃, 𝜎̃, 𝒫́) → (𝑊̃, 𝜇̃, 𝒫̈)  be two soft functions. Then, 

𝑔̃𝑞𝑣 ∘̃ 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑊̃, 𝜇̃, 𝒫̈)  is soft 𝑆𝑝 -open (respectively, soft 𝑆𝑝 -closed), if 𝑓𝑝𝑢  is soft open (respectively, soft 

closed) and 𝑔̃𝑞𝑣 is soft 𝑆𝑝-open (respectively, soft 𝑆𝑝-closed). 

Proof. Let (𝐴, 𝒫) ∈̃ 𝜏̃  (respectively, 𝜏̃𝑐 ). Since 𝑓𝑝𝑢  is soft open (respectively, soft closed), then 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝜎̃ 

(respectively, 𝜎̃𝑐 ). Since 𝑔̃𝑞𝑣  is soft 𝑆𝑝 -open (respectively, soft 𝑆𝑝 -closed), then 𝑔̃𝑞𝑣(𝑓𝑝𝑢(𝐴, 𝒫)) = (𝑔̃𝑞𝑣 ∘̃ 𝑓𝑝𝑢)(𝐴, 𝒫) 

∈̃ 𝑆̃𝑆𝑝𝑂(𝑊̃) (respectively, 𝑆̃𝑆𝑝𝐶(𝑊̃)). Therefore, by Definition 3.1(1) (respectively, Definition 3.1(2)), 𝑔̃𝑞𝑣 ∘̃ 𝑓𝑝𝑢 is soft 

𝑆𝑝-open (respectively, soft 𝑆𝑝-closed). 

Proposition 3.28. If 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́) and 𝑔̃𝑞𝑣: (𝑌̃, 𝜎̃, 𝒫́) → (𝑊̃, 𝜇̃, 𝒫̈) are soft 𝑆𝑝-open (respectively, soft 𝑆𝑝-

closed) functions and (𝑌̃, 𝜎̃, 𝒫́)  is soft locally indiscrete, then, 𝑔̃𝑞𝑣 ∘̃ 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑊̃, 𝜇̃, 𝒫̈)  is soft 𝑆𝑝 -open 

(respectively, soft 𝑆𝑝-closed). 
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Proof. Let (𝐴, 𝒫) ∈̃ 𝜏̃  (respectively, 𝜏̃𝑐 ). Since 𝑓𝑝𝑢  is soft 𝑆𝑝 -open (respectively, soft 𝑆𝑝 -closed), then 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 

𝑆𝑆𝑝𝑂(𝑌̃)  (respectively, 𝑆̃𝑆𝑝𝐶(𝑌̃) ). Since 𝑌̃  is soft locally indiscrete, then by Proposition 1.20(2) (respectively, 

Proposition 1.22(2)), then 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝜎̃  (respectively, 𝜎̃𝑐 ) and so as in Proposition 3.27, 𝑔̃𝑞𝑣 ∘̃ 𝑓𝑝𝑢  is soft 𝑆𝑝 -open 

(respectively, soft 𝑆𝑝-closed). 

Theorem 3.29. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́)  and 𝑔̃𝑞𝑣: (𝑌̃, 𝜎̃, 𝒫́) → (𝑊̃, 𝜇̃, 𝒫̈)  be two soft functions such that 

𝑔̃𝑞𝑣 ∘̃ 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑊̃, 𝜇̃, 𝒫̈) is a soft 𝑆𝑝-open function. Then,: 

(1)  𝑔̃𝑞𝑣 is soft 𝑆𝑝-open, if 𝑓𝑝𝑢 is soft continuous and soft surjective. 

(2)  𝑔̃𝑞𝑣 is soft 𝑆𝑝-open, if 𝑓𝑝𝑢 is soft 𝑆𝑝-continuous, soft surjective and (𝑋̃, 𝜏̃, 𝒫) is soft locally indiscrete.  

(3)  𝑓𝑝𝑢 is soft 𝑆𝑝-open, if 𝑔̃𝑞𝑣 is soft 𝑆𝑝-irresolute and soft injective. 

Proof. (1) Let (𝐵, 𝒫́) ∈̃ 𝜎̃ . Since 𝑓𝑝𝑢  is soft continuous, then 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝜏̃ . Since 𝑔̃𝑞𝑣 ∘̃ 𝑓𝑝𝑢  is soft 𝑆𝑝 -open, then 

(𝑔̃𝑞𝑣 ∘̃ 𝑓𝑝𝑢)(𝑓𝑝𝑢
−1(𝐵, 𝒫́)) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑊̃). Since 𝑓𝑝𝑢 is soft surjective, then 𝑔̃𝑞𝑣(𝑓𝑝𝑢(𝑓𝑝𝑢

−1(𝐵, 𝒫́))) = 𝑔̃𝑞𝑣(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑊̃). 

Therefore, by Definition 3.1(1), 𝑔̃𝑞𝑣 is soft 𝑆𝑝-open. 

(2) Let (𝐵, 𝒫́) ∈̃ 𝜎̃. Since 𝑓𝑝𝑢 is soft 𝑆𝑝-continuous, then 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑋̃). Since 𝑋̃ is soft locally indiscrete, then 

by Proposition 1.20(2), 𝑓𝑝𝑢
−1(𝐵, 𝒫́) ∈̃ 𝜏̃ and so in a similar way as we have done in (1), we get 𝑔̃𝑞𝑣 is soft 𝑆𝑝-open. 

(3) Let (𝐴, 𝒫) ∈̃ 𝜏̃. Since 𝑔̃𝑞𝑣 ∘̃ 𝑓𝑝𝑢 is soft 𝑆𝑝-open, then (𝑔̃𝑞𝑣 ∘̃ 𝑓𝑝𝑢)(𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑊̃), and so 𝑔̃𝑞𝑣
−1(𝑔̃𝑞𝑣 ∘̃ 𝑓𝑝𝑢)(𝐴, 𝒫) 

= 𝑓𝑝𝑢(𝐴, 𝒫) ∈̃ 𝑆̃𝑆𝑝𝑂(𝑌̃) as 𝑔̃𝑞𝑣 is soft 𝑆𝑝-irresolute and soft injective. Therefore, by Definition 3.1(1), 𝑓𝑝𝑢 is soft 𝑆𝑝-

open. 

Theorem 3.30. Let 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑌̃, 𝜎̃, 𝒫́)  and 𝑔̃𝑞𝑣: (𝑌̃, 𝜎̃, 𝒫́) → (𝑊̃, 𝜇̃, 𝒫̈)  be two soft functions such that 

𝑔̃𝑞𝑣 ∘̃ 𝑓𝑝𝑢: (𝑋̃, 𝜏̃, 𝒫) → (𝑊̃, 𝜇̃, 𝒫̈) is a soft 𝑆𝑝-closed function. Then,: 

(1)  𝑔̃𝑞𝑣 is soft 𝑆𝑝-closed, if 𝑓𝑝𝑢 is soft continuous and soft surjective. 

(2)  𝑔̃𝑞𝑣 is soft 𝑆𝑝-closed, if 𝑓𝑝𝑢 is soft 𝑆𝑝-continuous, soft surjective and (𝑋̃, 𝜏̃, 𝒫) is soft locally indiscrete. 

(3)  𝑓𝑝𝑢 is soft 𝑆𝑝-closed, if 𝑔̃𝑞𝑣 is soft 𝑆𝑝-irresolute and soft injective. 

Proof. Using Definition 3.1(2) and Proposition 1.22(2) in place of Definition 3.1(1) and Proposition 1.20(2), 

respectively, the proof is similar to Proposition 3.29. 
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