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A B S T R A C T 

In the closure spaces, Boonpok and Khampakdee [1] 

were introduced the notion of generalized closed sets and 

applied this notion to defined and studied generalized 

continuous functions. In this paper, the concept of soft 

generalized closed sets in soft closure spaces is 

considered to introduce weaker forms of soft continuous 

and soft closed mappings which are named as, ℊ -soft 

continuous and ℊ-soft closed mappings. There are several 

exciting results are gotten. 
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1-Introduction 

�̌�ech [2] was the first to present and study the definition of closure spaces. Later, after 

Molodtsov introduced the notion of soft sets in 1999 [3], several researchers began to 

introduce and study the notion of closure spaces in the soft setting. Gowri and Jegadeesan [4] 

proposed and discussed �̆�ech soft closure spaces. Furthermore, in a fuzzy soft situation, 

Majeed [5] existing the fundamental construction of �̆�ech fuzzy soft closure spaces. The 

notion of soft closure spaces and their fundamental structures was also introduced very 
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recently by us in [6, 7]. Our notion of soft closure spaces is an extension of the notion of 

closure spaces that are introduced in [2]. 

Levine [8] introduced the concept of generalized closed sets in topological space. He 

applies certain essential properties of closed sets to a larger set’s family. For example, 

compactness, normality, and completeness are inherited through generalized closed sets in a 

uniform space. Balachandran et al. [9] introduced the notion of generalized continuous maps 

and studied some of their properties. Kannan [10] introduced in soft topological spaces the 

notion of soft generalized, closed sets. Also, definitions of generalized closed sets and 

continuous maps have been applied to closure spaces in [1]. And, in [11] we present the 

concepts of soft generalized closed sets and 𝒯1
2

-soft closure spaces. In the present paper, the 

concept of soft ℊ𝒸 -sets are using to introduce a new type of soft mappings, these are 

generalized soft continuous mappings and generalized soft closed mappings. Some properties 

of these soft mappings are studied and discussed.  

 

2- Preliminaries 

In this section, some basic concepts and results described and discussed via various 

authors of soft set theory in the literature are listed.  

Definition 2.1 [3] Let ℳ be a universal set, 𝑅 be a set of parameters, and 𝑃(ℳ) denote the 

power set of ℳ. A mapping ℱ:𝑅 → 𝑃(ℳ) is called a soft set over ℳ. The family of all soft 

sets over ℳ denotes 𝒮𝒮(ℳ,𝑅). 

Definition 2.2 Let ℱ𝑅 and 𝐺𝑅 be two soft sets over ℳ. Then,  

1- ℱ𝑅 is said to be a null soft set [12], denoted  Φ̃𝑅, is defined as ℱ(𝑅) = ∅ (empty set) 

for all 𝑟 ∈ 𝑅. 

2- ℱ𝑅 is said to be an absolute soft set [12], denoted  ℳ̃, is defined as ℱ(𝑅) = ℳ for all 

𝑟 ∈ 𝑅. 

3- ℱ𝑅 is called a soft subset of 𝐺𝑅 [13], denoted ℱ𝑅 ⊑ 𝐺𝑅, if ℱ(𝑟) ⊆ 𝐺(𝑟) for all 𝑟 ∈ 𝑅. 

ℱ𝑅  equals 𝐺𝑅, denoted  ℱ𝑅 = 𝐺𝑅 if ℱ𝑅 ⊑ 𝐺𝑅 and 𝐺𝑅 ⊑ ℱ𝑅. 

4- The union [12] of ℱ𝑅 and 𝐺𝑅  is denoted  ℱ𝑅 ⊔ 𝐺𝑅 = ℋ𝑅  and defined as ℋ(𝑟) =

ℱ(𝑟) ∪ 𝐺(𝑟) for all 𝑟 ∈ 𝑅. 

5- The intersection [12] of ℱ𝑅 and 𝐺𝑅 is denoted  ℱ𝑅 ⊓ 𝐺𝑅 = ℋ𝑅 and defined as ℋ(𝑟) =

ℱ(𝑟) ∩ 𝐺(𝑟) for all 𝑟 ∈ 𝑅. 

6- The difference [14] between ℱ𝑅 and 𝐺𝑅 over ℳ, denoted  ℱ𝑅 − 𝐺𝑅 = ℋ𝑅 and defined 

as ℋ(𝑟) = ℱ(𝑟) − 𝐺(𝑟) for all 𝑟 ∈ 𝑅. 

7- The relative complement [14] of a ℱ𝑅  is denoted  ℱ𝑅
𝑐 , such that ℱ𝑐: 𝑅 ⟶ 𝑃(ℳ) 

defined as ℱ𝑐(𝑟) = ℳ −ℱ(𝑟), for all 𝑟 ∈ 𝑅. Clearly, ℱ𝑅
𝑐 = ℳ̃ − ℱ𝑅. 
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Definition 2.3 [15] The soft set ℱ𝑅 ∈ 𝒮𝒮(ℳ,𝑅) is called soft point in ℳ, denoted  𝑥𝑟, if for 

the element 𝑟 ∈ 𝑅, ℱ(𝑟) = {𝑥} and ℱ(𝑟′) = ∅ for every 𝑟′ ∈ 𝑅 − {𝑟}. 

Definition 2.4 [15] The soft point 𝑥𝑟  is said to be in the soft set 𝐺𝑅, indicate 𝑥𝑟 ∈̃ 𝐺𝑅, if we 

have {𝑥} ⊆ 𝐺(𝑟) for the parameter 𝑟 ∈ 𝑅. 

Definition 2.5 [16] Let 𝒮𝒮(ℳ,𝑅) and 𝒮𝒮(𝒩,𝒦) be families of soft sets, 𝜓: ℳ ⟶𝒩 and 

ℓ: 𝑅 ⟶ 𝒦 be mappings. The mapping 𝜓ℓ: 𝒮𝒮(ℳ,𝑅) ⟶ 𝒮𝒮(𝒩,𝒦) defined as: 

1- If ℱ𝑅 ∈ 𝒮𝒮(ℳ,𝑅),  then the image of ℱ𝑅  under 𝜓ℓ , written as 

𝜓ℓ(ℱ𝑅) = (𝜓ℓ(ℱ𝑅), ℓ(𝑅)), is a soft set in 𝒮𝒮(𝒩,𝒦) such that: 

𝜓ℓ(ℱ𝑅)(𝑘) = {
 𝜓(∪

𝑟∈ℓ
−1
(𝑘)∩𝑅

ℱ(𝑟)), 𝑖𝑓 𝑟 ∈ ℓ
−1
(𝑘) ∩ 𝑅 ≠ ∅;

∅,              𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒.
 

2- If 𝐺𝒦 ∈ 𝒮𝒮(𝒩,𝒦), then the pre-image of 𝐺𝒦 under 𝜓ℓ, written as 𝜓ℓ
−1(𝐺𝒦) =

(𝜓ℓ
−1(𝐺𝒦), ℓ

−1
(𝒦)) is a soft set in 𝒮𝒮(ℳ,𝑅) such that  

𝜓ℓ
−1(𝐺𝒦)(𝑟) = {

𝜓−1 (𝐺(ℓ(𝑟))) , 𝑖𝑓 ℓ(𝑟) ∈ 𝒦;

∅,                    𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒.
 

 

Definition 2.6 [17] Let ℱ𝑅 ∈ 𝒮𝒮(ℳ,𝑅) and 𝐺𝒦 ∈ 𝒮𝒮(𝒩,𝒦). The Cartesian product ℱ𝑅 ×

𝐺𝒦 is defined as (ℱ × 𝐺)𝑅×𝒦 where 

(ℱ × 𝐺)𝑅×𝒦(𝑟, 𝑘) = ℱ(𝑟) × 𝐺(𝑘), for all (𝑟, 𝑘) ∈ 𝑅 ×𝒦. 

Through this description, the ℱ𝑅 × 𝐺𝒦 the soft set is a soft set over ℳ×𝒩 and its 

universe parameter is 𝑅 ×𝒦. 

The projection pairs 𝑝ℳ:ℳ ×𝒩 ⟶ℳ , 𝑞𝑅: 𝑅 × 𝒦 ⟶ 𝑅  and 𝑝𝒩:ℳ ×𝒩 ⟶𝒩 , 

𝑞𝒦: 𝑅 × 𝒦 ⟶𝒦  determine morphisms respectively (𝑝ℳ , 𝑞𝑅)  from ℳ×𝒩  to ℳ  and 

(𝑝𝒩 , 𝑞𝒦) from ℳ×𝒩 to 𝒩, where  

(𝑝ℳ , 𝑞𝑅)(ℱ𝑅 × 𝐺𝒦) = 𝑝ℳ(ℱ × 𝐺)𝑞𝑅(𝑅×𝒦) and 

(𝑝𝒩 , 𝑞𝒦)(ℱ𝑅 × 𝐺𝒦) = 𝑝𝒩(ℱ × 𝐺)𝑞𝒦(𝑅×𝒦) [18]. 

Definition 2.7 [6] An operator  �̃�: 𝒮𝒮(ℳ,𝑅) ⟶ 𝒮𝒮(ℳ,𝑅) is referred to as a soft closure 

operator (soft- 𝒸𝑜, for short) on ℳ, if for all ℱ𝑅 , 𝐺𝑅 ∈ 𝒮𝒮(ℳ,𝑅) the following hold: 

(𝒞1) Φ̃𝑅 = �̃�(Φ̃𝑅); 

(𝒞2) ℱ𝑅 ⊑ �̃�(ℱ𝑅);  

(𝒞3) ℱ𝑅 ⊑ 𝐺𝑅 ⟹ �̃�(ℱ𝑅) ⊑ �̃�(𝐺𝑅). 
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The triple (ℳ, �̃�, 𝑅) is called a soft closure space (soft-𝒸𝑠, for short). It is said that soft subset 

ℱ𝑅  over ℳ  is a soft closed set (soft 𝒸 -set, for short), if ℱ𝑅 = �̃�(ℱ𝑅).  The relative 

complement ℳ̃ − ℱ𝑅 of any soft 𝒸-set over ℳ is said to be a soft open set (soft ℴ- set, for 

short). 

Definition 2.8 [11] A soft set ℱ𝑅 is called a soft generalized closed set (soft ℊ𝒸-set, for short) 

in a soft-𝒸𝑠 (ℳ, �̃�, 𝑅), if �̃�(ℱ𝑅) ⊑ 𝐺𝑅 whenever ℱ𝑅 ⊑ 𝐺𝑅 and 𝐺𝑅 is a soft ℴ- set in ℳ̃. A soft 

set ℱ𝑅 is called a soft generalized open set (soft ℊℴ-set, for short), if the relative complement 

ℳ̃ − ℱ𝑅 is a soft ℊ𝒸-set in (ℳ, �̃�, 𝑅). 

Proposition 2.9 [11] Every soft 𝒸-set in a soft-𝑐𝑠 (ℳ, �̃�, 𝑅) is a soft ℊ𝒸-set. 

Definition 2.10 [11] A soft-𝑐𝑠 (ℳ, �̃�, 𝑅) is said to be a 𝒯1
2

-soft-𝑐𝑠, if every soft ℊ𝒸-set is a 

soft 𝒸-set in ℳ. 

Definition 2.11 [7] Let (ℳ, �̃�, 𝑅)  and (𝒩, �̃�,𝒦)  be soft-cs’s. A soft mapping 

𝜓ℓ: (ℳ, �̃�, 𝑅) → (𝒩, �̃�, 𝒦)  is said to be soft continuous, if 𝜓ℓ(�̃�(ℱ𝑅)) ⊑ �̃�  (𝜓ℓ(ℱ𝑅))  for 

every soft set ℱ𝑅 ∈ 𝒮𝒮(ℳ,𝑅). 

 

Proposition 2.12 [7] If 𝜓ℓ: (ℳ, �̃�, 𝑅) → (𝒩, �̃�,𝒦)  is a soft continuous mapping, then 

𝜓ℓ
−1(𝐺𝒦) is a soft 𝒸-set of (ℳ, �̃�, 𝑅) for every soft 𝒸-set 𝐺𝒦 of (𝒩, �̃�,𝒦). 

Definition 2.13 [7] Let (ℳ, �̃�, 𝑅)  and (𝒩, �̃�,𝒦)  be soft-cs’s. A soft mapping 

𝜓ℓ: (ℳ, �̃�, 𝑅) → (𝒩, �̃�, 𝒦) is said to be soft closed, if 𝜓ℓ(ℱ𝑅) is a soft 𝒸-set of (𝒩, �̃�,𝒦) 

whenever ℱ𝑅 is a soft 𝒸-set of (ℳ, �̃�, 𝑅). 

Theorem 2.14 [6] Let {(ℳ𝛼, �̃�𝛼 , 𝑅𝛼): 𝛼 ∈ ℐ} be a family of soft-cs’s. Define a soft operator 

⨂�̃�: 𝒮𝒮(∏ ℳ𝛼𝛼∈ℐ , ∏ 𝑅𝛼𝛼∈ℐ ) ⟶ 𝒮𝒮(∏ ℳ𝛼𝛼∈ℐ , ∏ 𝑅𝛼𝛼∈ℐ ) , where ∏ ℳ𝛼𝛼∈ℐ  and ∏ 𝑅𝛼𝛼∈ℐ  

denotes to the Cartesian product of the sets ℳ𝛼 and 𝑅𝛼, 𝛼 ∈ ℐ, respectively as follows: 

⨂�̃�(ℱ∏ 𝑅𝛼𝛼∈ℐ
) = ∏ �̃�𝛼𝛼∈ℐ ((𝑝ℳ𝛼

, 𝑞𝑅𝛼)(ℱ∏ 𝑅𝛼𝛼∈ℐ
)) , ∀ ℱ∏ 𝑅𝛼𝛼∈ℐ

∈ 𝒮𝒮(∏ ℳ𝛼𝛼∈ℐ , ∏ 𝑅𝛼𝛼∈ℐ ) . 

Then, the operator ⨂�̃�  is a soft closure operator on ∏ ℳ𝛼𝛼∈ℐ . The triple 

(∏ ℳ𝛼𝛼∈ℐ , ⨂�̃�,∏ 𝑅𝛼𝛼∈ℐ ) is said to be the product soft-cs of the family {(ℳ𝛼, �̃�𝛼 , 𝑅𝛼): 𝛼 ∈

ℐ}. 

Theorem 2.15 [7] Let {(ℳ𝛼, �̃�𝛼 , 𝑅𝛼): 𝛼 ∈ ℐ} be a family of soft-cs’s and let 𝑣 ∈ ℐ. Then, ℱ𝑅𝑣 

is a closed set of (ℳ𝑣, �̃�𝑣 , 𝑅𝑣)  if and only if ℱ𝑅𝑣 ×∏ ℳ𝛼𝛼≠𝑣
𝛼∈ℐ

̃  is a soft 𝒸 -set in 

(∏𝛼∈ℐℳ𝛼 , ⨂�̃�,∏𝛼∈ℐ𝑅𝛼). 
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Theorem 2.16 [11] Let {(ℳ𝛼, �̃�𝛼 , 𝑅𝛼): 𝛼 ∈ ℐ}  be a family of soft-𝑐𝑠’𝑠 , let 𝜈 ∈ ℐ  and let 

ℱ𝑅𝜈 ⊑ ℳ̃𝜈. Then, ℱ𝑅𝜈 is soft ℊ𝒸-set of (ℳ𝜈 , �̃�𝜈 , 𝑅𝜈) if and only if ℱ𝑅𝜈 ×∏ ℳ𝛼𝛼≠𝜈
𝛼∈ℐ

̃  is a soft 

ℊ𝒸-set of (∏𝛼∈ℐℳ𝛼 , ⨂�̃�,∏𝛼∈ℐ𝑅𝛼). 

 

3. Generalized Soft Continuous Mappings 

 In this section, we introduce the notion of generalized soft continuous mappings and 

discussed its relationship with soft continuous mappings. Also, several properties of this new 

notion are introduced. 

Definition 3.1 Let (ℳ, �̃�, 𝑅) and (𝒩, �̃�,𝒦) be soft- 𝑐𝑠’s. A soft mapping 𝜓ℓ: (ℳ, �̃�, 𝑅) →

(𝒩, �̃�,𝒦) is called a generalized soft continuous (ℊ-soft continuous, for short), if 𝜓ℓ
−1(ℱ𝒦) is 

soft ℊ𝒸-set of (ℳ, �̃�, 𝑅) for every soft 𝒸-set ℱ𝒦 of (𝒩, �̃�,𝒦). 

 The next proposition gives a characterization of Definition 3.1. 

Proposition 3.2 A soft mapping 𝜓ℓ: (ℳ, �̃�, 𝑅) → (𝒩, �̃�,𝒦) is ℊ-soft continuous if and only 

if 𝜓ℓ
−1(𝐺𝒦) soft ℊℴ- set of (ℳ, �̃�, 𝑅) for every soft ℴ-set 𝐺𝒦 of (𝒩, �̃�, 𝒦). 

Proof. Suppose 𝜓ℓ is a ℊ-soft continuous mapping and let 𝐺𝒦 be a soft ℴ-set of (𝒩, �̃�, 𝒦). 

Since 𝐺𝒦  is a soft ℴ -set, then �̃� − 𝐺𝒦  is a soft 𝒸 -set and from 𝜓ℓ  is ℊ -soft continuous 

mapping, we have 𝜓ℓ
−1(�̃� − 𝐺𝒦) is a ℊ𝒸- soft set. Since 𝜓ℓ

−1(�̃� − 𝐺𝒦) = ℳ̃ − 𝜓ℓ
−1(𝐺𝒦). 

Therefore, 𝜓ℓ
−1(𝐺𝒦) is a soft ℊℴ-set of (ℳ, �̃�, 𝑅). 

Conversely, let ℱ𝒦 be a soft 𝒸-set of 𝒩. Then �̃� − ℱ𝒦 is a soft ℴ- set of 𝒩. From 

hypothesis, 𝜓ℓ
−1(�̃� − ℱ𝒦) is a soft ℊℴ-set of ℳ. Hence 𝜓ℓ

−1(ℱ𝒦) is a soft ℊ𝒸-set. Thus, 𝜓ℓ 

is a ℊ- soft continuous mapping.  

 The next proposition gives the relationship between the concept of soft continuous 

and ℊ-soft continuous mappings. 

 

Proposition 3.3 Let 𝜓ℓ: (ℳ, �̃�, 𝑅) → (𝒩, �̃�,𝒦) be a soft mapping. If 𝜓ℓ is a soft continuous, 

then 𝜓ℓ is a  ℊ-soft continuous mapping. 

Proof. Let ℱ𝒦  be a soft 𝒸 -set of (𝒩, �̃�,𝒦).  Since 𝜓ℓ  is a soft continuous, then from 

Proposition 2.12, 𝜓ℓ
−1(ℱ𝒦) is a soft 𝒸-set of (ℳ, �̃�, 𝑅). This implies 𝜓ℓ

−1(ℱ𝒦) is soft ℊ𝒸- set 

of (ℳ, �̃�, 𝑅). Hence, 𝜓ℓ  𝑖𝑠 ℊ-soft continuous mapping.  

In the following example, we explain the converse of Proposition 3.3 maybe not holds. 

Example 3.4 Let ℳ = {𝑎, 𝑏, 𝑐}, 𝑅 = {𝑟1, 𝑟2}  and 𝒩 = {𝑥, 𝑦, 𝑧},  𝒦 = {𝑘1, 𝑘2} . Let 

�̃�: 𝒮𝒮(ℳ, 𝑅) ⟶ 𝒮𝒮(ℳ,𝑅) and �̃�: 𝒮𝒮(𝒩,𝒦) ⟶ 𝒮𝒮(𝒩,𝒦) be soft-co’s defined as follows: 
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�̃�(ℱ𝑅)  =

{
 

 
Φ̃𝑅                 𝑖𝑓 ℱ𝑅 = Φ̃𝑅 ,                            
{(𝑟1, {𝑏})}  𝑖𝑓  ℱ𝑅 = {(𝑟1, {𝑏})},                 

{(𝑟2, {𝑏, 𝑐})}  𝑖𝑓  ℱ𝑅 ⊑ {(𝑟2, {𝑏, 𝑐})},                 

ℳ̃               𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒.                                 

 

�̃�(𝐺𝒦) =

{
 
 

 
 �̃�𝒦                    𝑖𝑓𝐺𝒦 = �̃�𝒦 ,                   

{(𝑘1, {𝑥, 𝑦})} 𝑖𝑓 𝐺𝒦 =  {(𝑘1, {𝑥})},       
{(𝑘1, {𝑦})}  𝑖𝑓 𝐺𝒦   = {(𝑘1, {𝑦})},     
 �̃�                 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒.                 

 

Clearly, (ℳ, �̃�, 𝑅)  and (𝒩, �̃�,𝒦)  are soft-cs’s. Then, the soft mapping 𝜓ℓ: (ℳ, �̃�, 𝑅) →

(𝒩, �̃�,𝒦)  defined as 𝜓(𝑎) = 𝑥, 𝜓(𝑏) = 𝜓(𝑐) = 𝑦  and ℓ(𝑟1) = 𝑘2  ,   ℓ(𝑟2) = 𝑘1  is ℊ -soft 

continuous mapping. However, it is not a soft continuous mapping. Since there exists a soft 

set ℱ𝑅 = {(𝑟2, {𝑎})} ∈ 𝒮𝒮(ℳ,𝑅) such that 𝜓ℓ(�̃�(ℱ𝑅)) = �̃� ⋢ {(𝑘1, {𝑥, 𝑦})} = �̃�(𝜓ℓ(ℱ𝑅)). 

Proposition 3.5 Let (ℳ, �̃�, 𝑅) , (𝒩, �̃�,𝒦)  and (𝒵, �̃�, 𝒬)  be soft-cs’s. If 𝜓ℓ: (ℳ, �̃�, 𝑅) →

(𝒩, �̃�,𝒦) is ℊ-soft continuous and 𝜑𝓆: (𝒩, �̃�,𝒦) → (𝒵, �̃�, 𝒬) is soft continuous, then 𝜑𝓆𝑜𝜓ℓ 

is a ℊ-soft continuous.  

Proof. Let 𝐻𝒬 be a soft 𝒸-set of (𝒵, �̃�, 𝒬). We must prove (𝜑𝓆𝑜𝜓ℓ)
−1
(𝐻𝒬) is soft ℊ𝒸-set of 

(ℳ, �̃�, 𝑅). Since 𝜑𝓆 is soft continuous, then 𝜑𝓆
−1(𝐻𝒬) is soft 𝒸-set of (𝒩, �̃�,𝒦). Since 𝜓ℓ is a 

ℊ -soft continuous, then 𝜓ℓ
−1(𝜑𝓆

−1(𝐻𝒬))  is soft ℊ𝒸 -set of (ℳ, �̃�, 𝑅) . That means 

(𝜑𝓆𝑜𝜓ℓ)
−1
(𝐻𝒬) is soft ℊ𝒸-set of  (ℳ, �̃�, 𝑅). Hence, 𝜑𝓆𝑜𝜓ℓ is a ℊ-soft continuous mapping.

  

Proposition 3.6 Let (ℳ, �̃�, 𝑅) and (𝒵, �̃�, 𝒬) be soft- 𝑐𝑠’s and (𝒩, �̃�,𝒦) be a 𝒯1
2

-soft-cs. If 

𝜓ℓ: (ℳ, �̃�, 𝑅) → (𝒩, �̃�, 𝒦)  is a soft continuous and 𝜑𝓆: (𝒩, �̃�,𝒦) → (𝒵, �̃�, 𝒬)  is a ℊ -soft 

continuous, then 𝜑𝓆𝑜𝜓ℓ is a ℊ- soft continuous. 

Proof. Let ℋ𝒬  be a soft 𝒸-set of (𝒵, �̃�, 𝒬). Since 𝜑𝓆  is ℊ-soft continuous, then 𝜑𝓆
−1(𝐻𝒬) is 

soft ℊ𝒸 -set of (𝒩, �̃�,𝒦).  Since (𝒩, �̃�,𝒦)  is 𝒯1
2

-soft-  𝑐𝑠 , then 𝜑𝓆
−1(𝐻𝒬)  is a soft 𝒸 -set of 

(𝒩, �̃�,𝒦). Since 𝜓ℓ is soft continuous, then 𝜓ℓ
−1 (𝜑𝓆

−1(𝐻𝒬)) = (𝜑𝓆𝑜𝜓ℓ)
−1
(𝐻𝒬) is a soft 𝒸-

set of (ℳ, �̃�, 𝑅). Since every soft 𝒸-set is soft ℊ𝒸-set, then (𝜑𝓆𝑜𝜓ℓ)
−1
(𝐻𝒬) is a soft ℊ𝒸-set of 

(ℳ, �̃�, 𝑅). Thus, 𝜑𝓆𝑜𝜓ℓ is a ℊ- soft continuous.  

Proposition 3.7 Let (ℳ, �̃�, 𝑅) and (𝒵, �̃�, 𝒬) be soft- 𝑐𝑠’s and (𝒩, �̃�,𝒦) be a 𝒯1
2

-soft- 𝑐𝑠. If 

𝜓ℓ: (ℳ, �̃�, 𝑅) → (𝒩, �̃�, 𝒦)  and 𝜑𝓆: (𝒩, �̃�,𝒦) → (𝒵, �̃�, 𝒬)  are ℊ -soft continuous mapping, 

then 𝜑𝓆𝑜𝜓ℓ is a ℊ-soft continuous mapping.  
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Proof. Let 𝐻𝒬  be a soft 𝒸-set of (𝒵, �̃�, 𝒬). Since 𝜑𝓆  is ℊ-soft continuous, then 𝜑𝓆
−1(𝐻𝒬) is 

soft ℊ𝒸-set of (𝒩, �̃�,𝒦) . But (𝒩, �̃�,𝒦) is 𝒯1
2

-soft-cs this implies 𝜑𝓆
−1(𝐻𝒬) is a soft 𝒸-set. 

Since 𝜓ℓ  is ℊ -soft continuous, then 𝜓ℓ
−1 (𝜑𝓆

−1(𝐻𝒬)) = (𝜑𝓆𝑜𝜓ℓ)
−1
(𝐻𝒬)  is a soft ℊ𝒸 -set. 

Hence, the result.   

Theorem 3.8 Let {(ℳ𝛼, �̃�𝛼 , 𝑅𝛼): 𝛼 ∈ ℐ} and {(𝒩𝛼, �̃�𝛼, 𝒦𝛼): 𝛼 ∈ ℐ} be families of soft- 𝑐𝑠’s. 

For each 𝛼 ∈ ℐ , let (𝜓ℓ)𝛼: (ℳ𝛼 , �̃�𝛼 , 𝑅𝛼) ⟶ (𝒩𝛼, �̃�𝛼 , 𝒦𝛼)  be a soft mapping and 

𝜓ℓ: (∏𝛼∈ℐℳ𝛼 , ⨂�̃�,∏𝛼∈ℐ𝑅𝛼) ⟶ (∏𝛼∈ℐ𝒩𝛼, ⨂�̃�,∏𝛼∈ℐ𝒦𝛼) be the soft mapping defined as 

𝜓ℓ((𝓍𝛼𝑟𝛼
)𝛼∈ℐ) = ((𝜓ℓ)𝛼(𝓍𝛼𝑟𝛼

))𝛼∈ℐ.  If 𝜓ℓ is ℊ -soft continuous, then (𝜓ℓ)𝛼  is ℊ -soft 

continuous for each 𝛼 ∈ ℐ. 

Proof. Let 𝑣 ∈ ℐ  and let ℱ𝒦𝜈  be a soft 𝒸-set of (𝒩𝜈 , �̃�𝜈 ,𝒦𝜈). Then, from Theorem 2.15, 

 ℱ𝒦𝜈 ×∏ 𝒩𝛼𝛼≠𝜈
𝛼∈ℐ

̃  is a soft 𝒸-set of (∏𝛼∈ℐ𝒩𝛼, , ⨂�̃�,∏𝛼∈ℐ𝒦𝛼). Since 𝜓ℓ is ℊ-soft continuous, 

then 𝜓ℓ
−1 (ℱ𝒦𝜈 ×∏ 𝒩𝛼𝛼≠𝜈

𝛼∈ℐ

̃ )= (𝜓ℓ)𝑣
−1(ℱ𝒦𝜈) × ∏ ℳ𝛼𝛼≠𝜈

𝛼∈ℐ

̃  is soft ℊ𝒸 -set of 

(∏𝛼∈ℐℳ𝛼 , ⨂�̃�,∏𝛼∈ℐ𝑅𝛼). From Theorem 2.16, (𝜓ℓ)𝑣
−1(ℱ𝒦𝜈) is soft ℊ𝒸-set of (ℳ𝜈 , �̃�𝜈 , 𝑅𝜈). 

Therefore, (𝜓ℓ)𝑣 is ℊ-soft continuous mapping.  

 

4- Generalized Soft Closed Mappings 

 In this section, we introduce the notion of generalized soft closed mappings and 

investigated some of their properties. 

Definition 4.1 Let (ℳ, �̃�, 𝑅) and (𝒩, �̃�,𝒦) be soft-𝑐𝑠’s. A soft mapping 𝜓ℓ: (ℳ, �̃�, 𝑅) →

(𝒩, �̃�,𝒦) is called a generalized soft closed (ℊ-soft closed, for short), if 𝜓ℓ(ℱ𝑅) is soft ℊ𝒸-

set of (𝒩, �̃�,𝒦) for every soft 𝒸-set ℱ𝑅 of (ℳ, �̃�, 𝑅). 

Proposition 4.2 Every soft closed mapping is ℊ-soft closed mapping. 

Proof Let 𝜓ℓ be a soft closed mapping from a soft- 𝑐𝑠 (ℳ, �̃�, 𝑅) into a soft- 𝑐𝑠 (𝒩, �̃�,𝒦). Let 

ℱ𝑅 be a soft 𝒸-set of (ℳ, �̃�, 𝑅). Since 𝜓ℓ be a soft closed mapping, then 𝜓ℓ(ℱ𝑅) is soft 𝒸-set 

of (𝒩, �̃�,𝒦). This implies 𝜓ℓ(ℱ𝑅) is soft ℊ𝒸-set of (𝒩, �̃�, 𝒦). Hence, 𝜓ℓ  is ℊ-soft closed 

mapping.  

The converse of Proposition 4.2 is not true as the following example shows. 

Example 4.3 Let ℳ = {𝑎, 𝑏, 𝑐}, 𝑅 = {𝑟1, 𝑟2}  and 𝒩 = {𝑥, 𝑦, 𝑧},  𝒦 = {𝑘1, 𝑘2} . Let 

�̃�: 𝒮𝒮(ℳ, 𝑅) ⟶ 𝒮𝒮(ℳ,𝑅) and �̃�: 𝒮𝒮(𝒩,𝒦) ⟶ 𝒮𝒮(𝒩,𝒦) be soft-co’s defined as follows: 
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�̃�(ℱ𝑅)  = {
Φ̃𝑅                 𝑖𝑓 ℱ𝑅 = Φ̃𝑅 ,             

{(𝑟1, {𝑎}), (𝑟2, {𝑎})}  𝑖𝑓  ℱ𝑅 ⊑ {(𝑟1, {𝑎}), (𝑟2, {𝑎})},   

ℳ̃             𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒.                

 

 

�̃�(𝐺𝒦)  = {

�̃�𝒦                        𝑖𝑓𝐺𝒦 = �̃�𝒦 ,                     

{(𝑘1, {𝑥})}      𝑖𝑓 𝐺𝒦 =  {(𝑘1, {𝑥})},         

�̃�                     𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒.                      

 

Clearly, (ℳ, �̃�, 𝑅)  and (𝒩, �̃�,𝒦)  are soft-cs’s. Then, the soft mapping 𝜓ℓ: (ℳ, �̃�, 𝑅) →

(𝒩, �̃�,𝒦) defined as 𝜓(𝑎) = 𝑥, 𝜓(𝑏) = 𝑧, 𝜓(𝑐) = 𝑦  and ℓ(𝑟1) = 𝑘1  ,   ℓ(𝑟2) = 𝑘2  is ℊ -soft 

closed mapping. But 𝜓ℓ is not soft closed mapping, because there exists a soft 𝒸-set ℱ𝑅 =

{(𝑟1, {𝑎}), (𝑟2, {𝑎})} ∈ 𝒮𝒮(ℳ,𝑅) such that 𝜓ℓ(ℱ𝑅) = {(𝑘1, {𝑥}), (𝑘2, {𝑥})} is not soft 𝒸-set of 

(𝒩, �̃�,𝒦). 

 The following theorem gives a characterization for the definition of ℊ-soft closed 

mapping. 

Theorem 4.4 Let (ℳ, �̃�, 𝑅) and (𝒩, �̃�,𝒦)  be soft-𝑐𝑠 ’s. A soft mapping 𝜓ℓ: (ℳ, �̃�, 𝑅) →

(𝒩, �̃�,𝒦) is ℊ-soft closed if and only if for each soft set ℱ𝒦 ∈ 𝒮𝒮(𝒩,𝒦) and each soft ℴ-set 

𝐺𝑅  of (ℳ, �̃�, 𝑅)  with 𝜓ℓ
−1(ℱ𝒦) ⊑ 𝐺𝑅 , there is a soft ℊℴ -set 𝐻𝒦  of (𝒩, �̃�,𝒦)  such that 

ℱ𝒦 ⊑ 𝐻𝒦 and 𝜓ℓ
−1(𝐻𝒦) ⊑ 𝐺𝑅 .  

Proof. Suppose 𝜓ℓ  is ℊ -soft closed mapping. Let 𝐺𝑅  be a soft ℴ -set of ℳ  such that 

𝜓ℓ
−1(ℱ𝒦) ⊑ 𝐺𝑅 .  Then ℳ̃ − 𝐺𝑅  is soft 𝒸 -set of ℳ  and 𝜓ℓ(ℳ̃ − 𝐺𝑅)  is soft ℊ𝒸 -set of 

(𝒩, �̃�,𝒦) . Let 𝐻𝒦 = �̃� − 𝜓ℓ(ℳ̃ − 𝐺𝑅) . Then 𝐻𝒦  is a soft ℊℴ -set of (𝒩, �̃�,𝒦)  and 

𝜓ℓ
−1(𝐻𝒦) = 𝜓ℓ

−1 (�̃� − 𝜓ℓ(ℳ̃ − 𝐺𝑅)) = ℳ̃ − 𝜓ℓ
−1 (𝜓ℓ(ℳ̃ − 𝐺𝑅)) ⊑ ℳ̃ − (ℳ̃ − 𝐺𝑅) =

𝐺𝑅 . Therefore, 𝐻𝒦 is a soft ℊℴ-set, ℱ𝒦 ⊑ 𝐻𝒦 and 𝜓ℓ
−1(𝐻𝒦) ⊑ 𝐺𝑅 .  

Conversely, suppose that ℱ𝑅  is a soft 𝒸-set of (ℳ, �̃�, 𝑅). To prove 𝜓ℓ(ℱ𝑅) is a soft 

ℊ𝒸 -set. Then, 𝜓ℓ
−1 (�̃� − 𝜓ℓ(ℱ𝑅)) ⊑ ℳ̃ − ℱ𝑅 and ℳ̃ − ℱ𝑅 is a soft ℴ -set of ℳ . From 

hypotheses, there exists a soft ℊℴ -set 𝐻𝒦  of (𝒩, �̃�,𝒦)  such that �̃� − 𝜓ℓ(ℱ𝑅) ⊑ 𝐻𝒦  and 

𝜓ℓ
−1(𝐻𝒦) ⊑ ℳ̃ − ℱ𝑅 .  Therefore, ℱ𝑅 ⊑ ℳ̃ − 𝜓ℓ

−1(𝐻𝒦).  Hence, �̃� − 𝐻𝒦 ⊑ 𝜓ℓ(ℱ𝑅) ⊑

𝜓ℓ(ℳ̃ − 𝜓ℓ
−1(𝐻𝒦)) ⊑ �̃� − 𝐻𝒦 this implies  𝜓ℓ(ℱ𝑅) = �̃� − 𝐻𝒦 . Thus, 𝜓ℓ(ℱ𝑅) is a soft ℊ𝒸-

set.  

Proposition 4.5 Let (ℳ, �̃�, 𝑅) , (𝒩, �̃�,𝒦)  and (𝒵, �̃�, 𝒬)  be soft-𝑐𝑠 ’s. If 𝜓ℓ: (ℳ, �̃�, 𝑅) →

(𝒩, �̃�,𝒦) and 𝜑𝓆: (𝒩, �̃�, 𝒦) → (𝒵, �̃�, 𝒬) are soft mappings. Then  

1. If 𝜓ℓ is soft closed mapping and 𝜑𝓆 is ℊ-soft closed mapping, then 𝜑𝓆𝑜𝜓ℓ is ℊ-soft 

closed mapping. 



Shahad T. Akram, Rasha N. Majeed,                                                                                    JQCM - Vol.12(4) 2020 , pp  Math.  29–38      37                                                                                          

 

2. If 𝜑𝓆𝑜𝜓ℓ isℊ-soft closed mapping and 𝜓ℓ is soft continuous and surjective, then 𝜑𝓆 ℊ-

soft closed mapping. 

3. If 𝜑𝓆𝑜𝜓ℓ is soft closed mapping and 𝜑𝓆 is ℊ-soft continuous and injective, then 𝜓ℓ is 

ℊ-soft closed mapping. 

Proof. 

1. Let ℱ𝑅 be a soft 𝒸-set of (ℳ, �̃�, 𝑅), since 𝜓ℓ is soft closed, then 𝜓ℓ(ℱ𝑅) is soft 𝒸-set of 

(𝒩, �̃�,𝒦). Since 𝜑𝓆 is ℊ-soft continuous, then 𝜑𝓆(𝜓ℓ(ℱ𝑅)) is soft ℊ𝒸-set of (𝒵, �̃�, 𝒬). 

This implies 𝜑𝓆𝑜𝜓ℓ(ℱ𝑅) is a soft ℊ𝒸-set. Therefore, 𝜑𝓆𝑜𝜓ℓ is ℊ-soft closed mapping. 

2. Let 𝐺𝒦  be a soft 𝒸-set of (𝒩, �̃�, 𝒦). Since 𝜓ℓ is a soft continuous, then 𝜓ℓ
−1(𝐺𝒦) is 

soft closed in (ℳ, �̃�, 𝑅) . Since 𝜑𝓆𝑜𝜓ℓ  is ℊ -soft closed mapping, then 

𝜑𝓆𝑜𝜓ℓ (𝜓ℓ
−1(𝐺𝒦)) = 𝜑𝓆(𝜓ℓ (𝜓ℓ

−1(𝐺𝒦)))  is soft ℊ𝒸 -set in (𝒵, �̃�, 𝒬) . But 𝜓ℓ  is 

surjection, then 𝜑𝓆𝑜𝜓ℓ (𝜓ℓ
−1(𝐺𝒦)) = 𝜑𝓆 (𝜓ℓ (𝜓ℓ

−1(𝐺𝒦))) = 𝜑𝓆(𝐺𝒦). Consequently, 

𝜑𝓆(𝐺𝒦) is soft ℊ𝒸-set in (𝒵, �̃�, 𝒬). Hence, 𝜑𝓆 is ℊ-soft closed mapping. 

3. Let ℱ𝑅  soft 𝒸 -set in (ℳ, �̃�, 𝑅) , to prove 𝜓ℓ(ℱ𝑅)  soft ℊ𝒸 -set in (𝒩, �̃�,𝒦) . Since 

𝜑𝓆𝑜𝜓ℓ soft closed mapping, then (𝜑𝓆𝑜𝜓ℓ)(ℱ𝑅) is soft 𝒸-set in (𝒵, �̃�, 𝒬) and since 𝜑𝓆 

is ℊ-soft continuous, then 𝜑𝓆
−1((𝜑𝓆𝑜𝜓ℓ)(ℱ𝑅)) is soft ℊ𝒸-set of (𝒩, �̃�,𝒦). That means 

𝜑𝓆
−1(𝜑𝓆(𝜓ℓ(ℱ𝑅)) is a soft ℊ𝒸-set of (𝒩, �̃�,𝒦). Since 𝜑𝓆 is one to one, then 𝜓ℓ(ℱ𝑅) is 

soft ℊ𝒸-set in (𝒩, �̃�,𝒦). Hence, 𝜓ℓ is ℊ-soft closed mapping.  

 

5-Conclusion 

In the present work, in soft closure spaces, we have introduced the notions of 

generalized soft continuous mappings and generalized soft closed mappings and presented 

their associated properties. In their description, these soft mappings depend on the notion of 

soft generalized closed sets in soft closure spaces. To clarify some outcomes in our work, 

some examples are added. 
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