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Abstract— The present treatise attempts to introduce the 

new concept of ‘Extended soft rough set’ based on the union 

of two soft sets. As an extended model increasing the scope 

and range, we proposes extended soft approximation space 

.Basic properties of the extended soft approximations are 

presented and extended soft approximation are not dual with 

soft approximation space is established and some examples 

are shown. We have established the accuracy of suggested 

approximation is more accurate than soft approximation 

space through examples. Moreover, we explain the ‘full 

extended soft rough set as well as examine some 

propositions based on that. We have established, extended 

soft rough set can be seen as a generalized model of soft 

rough sets. 

Keywords: Soft Set, Soft Rough Set, Extended Soft Rough 

Set 

I. INTRODUCTION 

Z. Pawlak (1982,1991) has put forward Rough set 

as a new mathematical model to deal with the 

problems emerged from vagueness and impreciseness 

in the data where equivalence relation play an 

important role. The difficulties performing to the 

challenges of uncertainties have prompted Malodtsov 

[5] to develop the soft set theory in 1999 as one of 

the advanced branches of mathematics. Although this 

theory has been put into application from time to 

time, no classical methods have been clearly 

elaborated. Therefore a wide range of application of 

soft sets has been developed in various fields. These 

are decision making, game theory, operation 

Research, Riemann Integration, probability theory and 

measurement theory. In these directions many models 

have been presented to generalize and extent 

Malodtsov soft sets. Several operations on soft set and 

theoretical study on the theory of soft set are found in 

([2],[3],[4],[9],[12],[13]).Ali etc (2009) introduced 

some new operations on soft set and the notion of 

complement of soft set. 

Several interesting new concepts such as Rough 

soft set (2013),Soft rough set (2011) are emerged by 

combining rough set and soft set. Many researchers 

has shown several application of this theory. Li etc 

(2017) introduced multi soft rough set which is based 

on extended intersection of two soft sets and is the 

generalization of soft rough set model. 

The Purpose of this paper is to introduce a new 

concept extended soft rough set which is based on 

extended union of two soft sets. The extended soft 

rough sets based on extended soft approximation 

spaces with some important properties are illustrated. 

II. PRELIMINARIES 

In this section we recall definition of knowledge 
representation system, rough set, soft set, and soft 
rough sets 

Definition 2.1:(Maji et al. 2003) Let 𝑈 be a non-empty 
finite set called Universe and A is a set of attributes on 
𝑈, then the pair (𝑈, 𝐴) is called Knowledge 
representation system (Information system). Each 
attribute 𝑎 ∈ 𝐴 is a function 𝑎: 𝑈 → 𝑉𝑎 where 𝑉𝑎  is the 
set of values of 𝑎. 
Definition 2.2 :(Pawlak, 1982) Let 𝑅 be an equivalence 
relation on 𝑈, 𝑈 be a non- empty finite set 
(Universe).𝑈/𝑅 d enote the family of equivalence class 
of 𝑅. For any arbitrary set𝑋 ⊆ 𝑈 and 𝑋 and 𝑋 is the 
union of some equivalence classes. We approximate 𝑋 
by a pair of Lower and Upper approximations 
𝑅𝑋 = {𝑥 ∈ 𝑈|[𝑥]𝑅 ⊆ 𝑋} =∪ {𝑌 ∈ 𝑈/𝑅|𝑌 ⊆ 𝑋} 

𝑅𝑋 = {𝑥 ∈ 𝑈|[𝑥]𝑅 ∩ 𝑋 = Φ}
=∪ {𝑌 ∈ 𝑈/𝑅|𝑌 ∩ 𝑋 = Φ} 

𝑅𝑋and 𝑅𝑋are called R-lower and R-upper 
approximations of X with respect to R. 

If 𝑅𝑋 = 𝑅𝑋 we say X is R-definable otherwise we say 

X is rough with respect to R. 

Definition 2.3 :(Molodstov ,1999) Let U be a universe 

of objects, E denote the set of certain parameters and 

𝑃(𝑈) denote the power set of 𝑈, 𝐴 ⊆ 𝐸 and 𝐹: 𝐴 →
𝑃(𝑈) is mapping. A pair 𝑆 = (𝐹, 𝐴) is called a soft set 

over 𝑈, which is a parameterized family of subset of 

the universe 𝑈. For each 𝑥 ∈ 𝐴, 𝐹(𝑥) is considered as 

the set of x-approximate elements in the soft set. 

Definition 2.4 :(Feng et al. 2011) Let  𝑆 = (𝐹, 𝐴)be a 

soft set over 𝑈, 𝑃 = (𝑈, 𝑆) is called a soft 

approximation space. For every 𝑋 ⊆  𝑈. Lower soft 

approximation and upper Soft approximation of 𝑋 

with respect to 𝑃 are 

𝑆𝑃  
(𝑋)  =  {𝑢 ∈  𝑈 | ∃𝑒 ∈  𝐴, 𝑢 ∈  𝐹 (𝑒) ⊆ 𝑋} 

𝑆𝑃 
(𝑋) =  {𝑢 ∈  𝑈 |∃𝑒 ∈  𝐴, 𝑢 ∈  𝐹 (𝑒) 𝑎𝑛𝑑 𝐹(𝑒) ∩ 𝑋

≠ 𝜑} 

If 𝑆𝑃  
(𝑋) ≠ 𝑆𝑃 

(𝑋) then 𝑋 is called soft rough set in 𝑃  

Otherwise 𝑋  is called soft definable in 𝑃. 

But if 𝑆𝑃(𝑋) ⊈ 𝑋or 𝑆𝑃(𝑋) ⊉ 𝑋then 𝑋 cannot be 
approximated by the knowledge of SP. 

The Soft Positive region, Soft negative region, Soft 

boundary region and accuracy of the approximation of 

𝑋 ⊆  𝑈 are defined by: 

𝑃𝑜𝑠𝑃(𝑋) = 𝑆𝑃(𝑋) 

𝑁𝑒𝑔𝑃(𝑋) = [𝑆𝑃(𝑋)]
𝐶
 

𝐵𝑛𝑑𝑃(𝑋) = [𝑆𝑃(𝑋)]
𝐶

− 𝑆𝑃(𝑋) 

𝛾𝑃(𝑋) = |𝑆𝑃(𝑋)| ÷ |𝑆𝑃(𝑋)| 𝑤ℎ𝑒𝑟𝑒 |𝑆𝑃(𝑋)| ≠ 0 

Definition 2.5 :( Ali et al. 2009) Let (𝐹, 𝐴) and (𝐺, 𝐵) be 

two soft sets on the universe 𝑈 and  𝐶 = 𝐴 ∪ 𝐵.The 

extended union of two soft set denoted by (𝐹, 𝐴) ∪ 𝐸 (𝐺, 𝐵) 
is the Soft set (𝑀, 𝐶) and ∀𝑥 ∈ 𝐶, 𝑘 
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𝑀(𝑥) = {

𝐹(𝑥) 𝑖𝑓 𝑥 ∈ 𝐴\𝐵
𝐺(𝑥) 𝑖𝑓 𝑥 ∈ 𝐵\𝐴

𝐹(𝑥) ∪ 𝐺(𝑥) 𝑖𝑓 𝑥 ∈ 𝐴 ∩ 𝐵
 

III. EXTENDED SOFT APPROXIMATION 

Definition 3.1: Consider (𝐹, 𝐴) and (𝐺, 𝐵) are two 
soft sets on same Universe of objects 𝑈. 𝑇 = (𝑀, 𝐶) is 
extended union of two soft sets, then the pair 𝑄 =
 (𝑈, 𝑇) is called Extended soft approximation space. 
For any 𝑋 ⊆ 𝑈 define two operations on 𝑄 

𝐸𝑆𝑄(𝑋) = {𝑢 ∈ 𝑈|∃𝑒 ∈ 𝐶, 𝑢 ∈ 𝐹(𝑒) ⊆ 𝑋 𝑜𝑟 𝑢 ∈ 𝐺(𝑒)

⊆ 𝑋} 

𝐸𝑆𝑄(𝑋) = {𝑢 ∈ 𝑈|∃𝑒

∈ 𝐶, (𝑢 ∈ 𝑀(𝑒)𝑎𝑛𝑑 𝑀(𝑒) ∩ 𝑋 ≠ 𝜑)} 

The two operations are called extended soft lower 

and extended soft upper approximations of X 

respectively. Denote (𝐸𝑆𝑄(𝑋), 𝐸𝑆𝑄(𝑋)) as extended Soft 

approximation of 𝑋 ⊆ 𝑈 with respect to 𝑄. Defined by 

𝑃𝑜𝑠𝑄(𝑋) = 𝐸𝑆𝑄(𝑋) 

𝑁𝑒𝑔𝑄(𝑋) = [𝐸𝑆𝑄(𝑋)]
𝐶
 

𝐵𝑛𝑑𝑄(𝑋) = 𝐸𝑆𝑃(𝑋) − 𝐸𝑆𝑄(𝑋) 

𝛾𝑃(𝑋) = |𝐸𝑆𝑄(𝑋)| ÷ |𝐸𝑆𝑄(𝑋)| 𝑤ℎ𝑒𝑟𝑒 |𝐸𝑆𝑄(𝑋)| ≠ 0 

are called extended soft Positive region, extended soft 

negative region ,extended soft boundary region and 

extended accuracy of the approximation of 𝑋 ⊆
 𝑈 respectively. 

If 𝐵𝑛𝑑𝑄(𝑋) = 𝜑, then X is said to be extended soft 
definable or extended soft exact in Q, otherwise X is called 
extended soft rough Set in Q. 

Example 3.1: 

Let 𝑈 = {𝑢1, 𝑢2, … , 𝑢5}; 𝐸 = {𝑒1, 𝑒2, … , 𝑒4}; 𝐴 = {𝑒1, 𝑒2};  
𝐵 = {𝑒1, 𝑒2} ⊆ 𝐸and (𝐹, 𝐴), (𝐺, 𝐵) are two distinct soft sets 

over U given in table 1 and 2 then 𝑇 = (𝑀, 𝐶) =
(𝐹, 𝐴) ∪𝐸 (𝐺, 𝐵) is a soft set given in table 3. Denote soft 

approximation space 𝑃 = (𝑈, 𝑇)and extended soft 

approximation space 𝑄 = (𝑈, 𝑇). 
 

 𝑢1 𝑢2 𝑢3 𝑢4 𝑢5 

𝑒1 1 0 1 1 0 

𝑒2 0 1 0 1 0 

Table. 1: Softset (F, A) 
 

 𝑢1 𝑢2 𝑢3 𝑢4 𝑢5 

𝑒1 0 0 0 1 0 

𝑒2 0 0 1 0 1 

Table. 2: Softset (G, B) 
 

 𝑢1 𝑢2 𝑢3 𝑢4 𝑢5 

𝑒1 1 0 1 1 0 

𝑒2 0 1 1 1 1 

Table. 3: Softset (M, C) 

Let, 𝑋 = {𝑢1, 𝑢3, 𝑢5} ⊆ 𝑈 

𝑆𝑃(𝑋) = 𝜑, 𝑆𝑃(𝑋) = {𝑢1, 𝑢2, … , 𝑢5} 

𝐵𝑛𝑑𝑃(𝑋) = {𝑢1, 𝑢2, … , 𝑢5} 

𝑌𝑃(𝑋) = 0 

𝐸𝑆𝑄(𝑋) = {𝑢3, 𝑢5}, 𝐸𝑆𝑄(𝑋) = {𝑢1, 𝑢2, … , 𝑢5} 

𝐵𝑛𝑑𝑄(𝑋) = {𝑢1, 𝑢2, 𝑢4} 

𝛾𝑄(𝑋) =
2

5
 

Let 𝑌 = {𝑢3, 𝑢4, 𝑢5} 

𝑆𝑃(𝑌) = 𝜑, 𝑆𝑃(𝑌) = {𝑢1, 𝑢2, … , 𝑢5} 

𝐵𝑛𝑑𝑃(𝑌) = {𝑢1, 𝑢2, … , 𝑢5} 

𝛾𝑃(𝑌) = 0 

𝐸𝑆𝑄(𝑌) = {𝑢3, 𝑢4, 𝑢5}, 𝐸𝑆𝑄(𝑌) =  {𝑢1, 𝑢2, … , 𝑢5} 

𝐵𝑛𝑑𝑄(𝑌) = {𝑢1, 𝑢2} 

𝛾𝑄(𝑌) =
3

5
 

𝐸𝑆𝑄(𝑋) ⊆ 𝑋, 𝐸𝑆𝑄(𝑋) ⊆ 𝐸𝑆𝑄(𝑋), ∀𝑋 ⊆ 𝑈 

Remarks: 

1) The union of two soft sets on the same universe is 

again a soft set. So 𝑇 = (𝑀, 𝐶) is a soft set on 𝑈. 

2) If (𝐹, 𝐴) = (𝐺, 𝐵)then 𝑆𝑃(𝑋) =
𝐸𝑆𝑄(𝑋)and 𝑆𝑃(𝑋) = 𝐸𝑆𝑄(𝑋) for 𝑃 = 𝑄 = (𝑈, 𝑇) 

3) If (𝐹, 𝐴) ≠ (𝐺, 𝐵)then boundary region is decreased 

by extended soft approximation space (our approach) 

than by soft approximation space.  

4) Thus suggested approach “extended soft approximation 

space” may be the best tools for approximating the sets 

since by using the said approximations, the boundary 

regions decreased than soft approximation space. 

5) The accuracy of the extended soft approximation is 

more accurate than soft approximation. Thus 

extended soft rough set can be seen as a generalized 

model of soft rough set. 

Proposition 3.1: Let 𝑈 be a Universe of objects, 𝑇 =
(𝑀, 𝐶) is a soft set which is the extended union of two 

soft set (𝐹, 𝐴) and (𝐺, 𝐵), then the pair 𝑄 =  (𝑈, 𝑇) is 

called extended soft approximation space.Then we 

have for each 𝑥 ⊆ 𝑈 

𝐸𝑆𝑄(𝑋) = ⋃{𝐹(𝑒)|𝐹(𝑒) ⊆ 𝑋}

𝑒𝜖𝐴

∪ ⋃{𝐺(𝑒)|𝐺(𝑒) ⊆ 𝑋}

𝑒𝜖𝐵

 

𝐸𝑆𝑄(𝑋) = ⋃{𝑀(𝑒)|𝑀(𝑒) ∩ 𝑋 ≠ 𝜑}

𝑒𝜖𝐶

 

Proposition 3.2: Suppose (𝐹, 𝐴) and (𝐺, 𝐵) are two soft set 

over 𝑈 ; 𝑇 =  (𝐹, 𝐴)  ∪ 𝐸 (𝐺, 𝐵) and 𝑄 = (𝑈, 𝑇) is 

corresponding extended soft approximation space. Then 

extended soft approximations satisfy the following 

properties 

(1) 𝐸𝑆𝑄(𝜑) = 𝐸𝑆𝑄(𝜑) = 𝜑 

(2) 𝐸𝑆𝑄(𝑈) = 𝐸𝑆𝑄(𝑈) = ⋃ 𝐹(𝑎)𝑎𝜖𝐴 ∪ ⋃ 𝐺(𝑏)𝑏𝜖𝐵  

(3) 𝑋 ⊆ 𝑌 ⟹ 𝐸𝑆𝑄(𝑋) ⊆ 𝐸𝑆𝑄(𝑌) 

(4) 𝑋 ⊆ 𝑌 ⟹ 𝐸𝑆𝑄(𝑋) ⊆ 𝐸𝑆𝑄(𝑌) 

(5) 𝐸𝑆𝑄(𝑋 ∪ 𝑌) = 𝐸𝑆𝑄(𝑋) ∪ 𝐸𝑆𝑄(𝑌) 

(6) 𝐸𝑆𝑄(𝑋 ∩ 𝑌) = 𝐸𝑆𝑄(𝑋) ∩ 𝐸𝑆𝑄(𝑌) 

(7) 𝐸𝑆𝑄(𝑋 ∩ 𝑌) = 𝐸𝑆𝑄(𝑋) ∩ 𝐸𝑆𝑄(𝑌) 
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(8) 𝐸𝑆𝑄(𝑋 ∪ 𝑌) = 𝐸𝑆𝑄(𝑋) ∪ 𝐸𝑆𝑄(𝑌) 

Proof: 

(1) It is directly follows from the definition of lower soft 

approximation and upper soft approximation. 

(2) 𝐸𝑆𝑄(𝑈) = ⋃ {𝐹(𝑒)| 𝐹(𝑒) ⊆ 𝑈 }𝑒𝜖𝐴 ∪ ⋃ {𝐺(𝑒)|𝐺(𝑒) ⊆𝑒𝜖𝐵

𝑈 } = ⋃ 𝐹(𝑒)𝑒𝜖𝐴 ∪ ⋃ 𝐺(𝑒)𝑒𝜖𝐵  and 𝐸𝑆𝑄(𝑈) =

⋃ {𝑀(𝑒)| 𝑀(𝑒) ∩ 𝑈 ≠ 𝜑 } =𝑒𝜖𝐶 ⋃ 𝐹(𝑒)𝑒𝜖𝐴 ∪ ⋃ 𝐺(𝑒)𝑒𝜖𝐵  

(3) Let 𝑢 ∈ 𝐸𝑆𝑄(𝑋) 

 𝑢 ∈ 𝑈 there exist 𝑒 ∈ 𝐶 such that 𝑢 ∈ 𝐹(𝑒) ⊆ 𝑋or 

𝑢 ∈ 𝐺(𝑒) ⊆ 𝑋 

 𝑢 ∈ 𝑈 there exist 𝑒 ∈ 𝐶 such that 𝑢 ∈ 𝐹(𝑒) ⊆ 𝑌or 

𝑢 ∈ 𝐺(𝑒) ⊆ 𝑌 since 𝑋 ⊆ 𝑌 

 𝑢 ∈ 𝐸𝑆𝑄(𝑌) 

 𝐸𝑆𝑄(𝑋) ⊆ 𝐸𝑆𝑄(𝑌)  

(4) Let 𝑢 ∈ 𝐸𝑆𝑄(𝑋) 

 𝑢 ∈ 𝑈 there exist 𝑒 ∈ 𝐶 such that 𝑢 ∈ 𝑀(𝑒) and 

𝑀(𝑒) ∩ 𝑋 ≠ 𝜑 

 𝑢 ∈ 𝑈 there exist 𝑒 ∈ 𝐶 such that 𝑢 ∈ 𝑀(𝑒) and 

𝑀(𝑒) ∩ 𝑌 ≠  𝜑 since 𝑋 ⊆ 𝑌 

 𝑢 ∈ 𝐸𝑆𝑄(𝑌) 

 𝐸𝑆𝑄(𝑋) ⊆ 𝐸𝑆𝑄(𝑌)  

(5) Let 𝑢 ∈ 𝐸𝑆𝑄(𝑋 ∪ 𝑌) 

 𝑢 ∈ 𝑈 there exist 𝑒 ∈ 𝐶 such that 𝑢 ∈ 𝑀(𝑒) and 

𝑀(𝑒) ∩ (𝑋 ∩ 𝑌) ≠ 𝜑 

 𝑢 ∈ 𝑈 there exist 𝑒 ∈ 𝐶 such that 𝑢 ∈ 𝑀(𝑒) and 

𝑀(𝑒) ∩ 𝑋 ≠ 𝜑or 𝑀(𝑒) ∩ 𝑌 ≠ 𝜑 

 𝑢 ∈ 𝑈 there exist 𝑒 ∈ 𝐶 such that 𝑢 ∈ 𝑀(𝑒) and 

𝑀(𝑒) ∩ 𝑋 ≠ 𝜑 or 𝑢 ∈ 𝑀(𝑒)and 𝑀(𝑒) ∩ 𝑌 ≠ 𝜑 

 𝑢 ∈ 𝐸𝑆𝑄(𝑋) or 𝑢 ∈ 𝐸𝑆𝑄(𝑌) 

 𝑢 ∈ 𝐸𝑆𝑄(𝑋) ∪  𝑢 ∈ 𝐸𝑆𝑄(𝑌) 

𝐸𝑆𝑄(𝑋 ∪ 𝑌) ⊆ 𝐸𝑆𝑄(𝑋) ∪ 𝐸𝑆𝑄(𝑌) 

𝑋 ⊆ 𝑋 ∪ 𝑌 ⟹ 𝐸𝑆𝑄(𝑋) ⊆ 𝐸𝑆𝑄(𝑋 ∪ 𝑌) 

𝑌 ⊆ 𝑋 ∪ 𝑌 ⟹ 𝐸𝑆𝑄(𝑌) ⊆ 𝐸𝑆𝑄(𝑋 ∪ 𝑌) 

 𝐸𝑆𝑄(𝑋) ∪ 𝐸𝑆𝑄(𝑌) ⊆ 𝐸𝑆𝑄(𝑋 ∪ 𝑌) 

 𝐸𝑆𝑄(𝑋 ∪ 𝑌) = 𝐸𝑆𝑄(𝑋) ∪ 𝐸𝑆𝑄(𝑌) 

(6)  
(𝑋 ∩ 𝑌) ⊆ 𝑋 ⇒ 𝐸𝑆𝑄(𝑋 ∩ 𝑌) ⊆ 𝐸𝑆𝑄(𝑋) 

(𝑋 ∩ 𝑌) ⊆ 𝑌 ⇒ 𝐸𝑆𝑄(𝑋 ∩ 𝑌) ⊆ 𝐸𝑆𝑄(𝑌) 

So, 𝐸𝑆𝑄(𝑋 ∩ 𝑌) ⊆ 𝐸𝑆𝑄(𝑋) ∩ 𝐸𝑆𝑄(𝑌) 

(7) 

(𝑋 ∩ 𝑌) ⊆ 𝑋 ⇒ 𝐸𝑆𝑄(𝑋)(𝑋 ∩ 𝑌) ⊆ 𝐸𝑆𝑄(𝑋) 

(𝑋 ∩ 𝑌) ⊆ 𝑌 ⇒ 𝐸𝑆𝑄(𝑋 ∩ 𝑌) ⊆ 𝐸𝑆𝑄(𝑌) 

So, 𝐸𝑆𝑄(𝑋 ∩ 𝑌) ⊆ 𝐸𝑆𝑄(𝑋) ∩ 𝐸𝑆𝑄(𝑌) 

(8) 

𝑋 ⊆ 𝑋 ∪ 𝑌 ⇒ 𝐸𝑆𝑄(𝑋) ⊆ 𝐸𝑆𝑄(𝑋 ∪ 𝑌) 

𝑌 ⊆ 𝑋 ∪ 𝑌 ⇒ 𝐸𝑆𝑄(𝑌) ⊆ 𝐸𝑆𝑄(𝑋 ∪ 𝑌) 

So, 𝐸𝑆𝑄(𝑋) ∪ 𝐸𝑆𝑄(𝑌) ⇒ 𝐸𝑆𝑄(𝑋 ∪ 𝑌) 

Theorem3.1: Let (𝐹, 𝐴)and (𝐺, 𝐵) be two Soft sets 

over 𝑈; 𝑇 = (𝑀, 𝐶) = (𝐹, 𝐴) ∪ 𝐸(𝐺, 𝐵)and 𝑄 = (𝑈, 𝑇) 

is the corresponding extended soft approximation 

space then for 𝑋 ⊆ 𝑈. 

𝐸𝑆𝑄 (𝐸𝑆𝑄(𝑋)) = 𝐸𝑆𝑄(𝑋) 

𝐸𝑆𝑄 (𝐸𝑆𝑄(𝑋)) ⊇ 𝐸𝑆𝑄(𝑋) 

𝐸𝑆𝑄 (𝐸𝑆𝑄(𝑋)) = 𝐸𝑆𝑄(𝑋) 

𝐸𝑆𝑄 (𝐸𝑆𝑄(𝑋)) ⊇ 𝐸𝑆𝑄(𝑋) 

Proof: 

(1) Let 𝑌 = 𝐸𝑆𝑄(𝑋) 

Claim: 𝐸𝑆𝑄(𝑌) = 𝑌 

Let 𝑢 ∈ 𝐸𝑆𝑄(𝑋) ⇒  𝑢 ∈ 𝑀(𝑒)and 𝑀(𝑒) ∩ 𝑋 ≠ 𝜑 for 

some 𝑒 ∈ 𝐶, but 𝑌 = ⋃ {𝑀(𝑒)|𝑀(𝑒) ∩ 𝑋 ≠ 𝜑}𝑒∈𝐶  

⇒ Then there exist 𝑒 ∈ 𝐶 such that 𝑢 ∈ 𝐹(𝑒) ⊆ 𝑌 or 𝑢 ∈
𝐺(𝑒) ⊆ 𝑌 

⇒  𝑢 ∈ 𝑎𝑝𝑟𝑄(𝑌), 𝑌 ⊆ 𝐸𝑆𝑄(𝑌) 

But 𝐸𝑆𝑄(𝑌) ⊆ 𝑌, 𝐸𝑆𝑄 (𝐸𝑆𝑄(𝑋)) = 𝐸𝑆𝑄(𝑋)  

Example3.2: Let 𝑈 = {𝑢1, 𝑢2 … … , 𝑢6}; 𝐸 =

{𝑒1, 𝑒2, … , 𝑒4} ; 𝐴 = {𝑒1, 𝑒2, 𝑒4}; 𝐵 = {𝑒2, 𝑒3} ⊆

𝐸and (𝐹, 𝐴), (𝐺, 𝐵) are soft set over 𝑈 given in table 

4 and 5 then𝑇 = (𝑀, 𝐶) = (𝐹, 𝐴) ⋃ (𝐺, 𝐵)𝐸  is a 

softset given in table 6 

𝑄 = (𝑈, 𝑇) be the corresponding extended soft 

approximation space for 𝑋 = {𝑢1, 𝑢3, 𝑢6} ⊆ 𝑈 

 𝑢1 𝑢2 𝑢3 𝑢4 𝑢5 𝑢6 

𝑒1 1 0 1 0 0 1 

𝑒2 0 1 1 0 1 0 

𝑒4 0 1 0 1 1 0 

Table. 4: Soft set (F, A) 

 𝑢1 𝑢2 𝑢3 𝑢4 𝑢5 𝑢6 

𝑒2 0 1 0 1 1 0 

𝑒3 1 0 1 0 0 1 

Table. 5: Soft set (G, B) 

 𝑢1 𝑢2 𝑢3 𝑢4 𝑢5 𝑢6 

𝑒1 1 0 1 0 0 1 

𝑒2 0 1 1 0 1 0 

𝑒3 1 0 1 0 0 1 

𝑒4 0 1 0 1 1 0 

Table. 6: Soft set (M, C) 

𝐸𝑆𝑄(𝑋) = {𝑢1, 𝑢3, 𝑢6} 

𝐸𝑆𝑄(𝑋) = {𝑢1, 𝑢2, … … , 𝑢6} 

𝐸𝑆𝑄 (𝐸𝑆𝑄(𝑋)) = {𝑢1, 𝑢2, … … , 𝑢6} = 𝐸𝑆𝑄(𝑋) 

𝐸𝑆𝑄(𝐸𝑆𝑄(𝑋)) = {𝑢1, 𝑢2, … … , 𝑢6} ⊇ 𝐸𝑆𝑄(𝑋) 

𝐸𝑆𝑄 (𝐸𝑆𝑄(𝑋)) = {𝑢1, 𝑢3, 𝑢6} = 𝐸𝑆𝑄(𝑋) 

𝐸𝑆𝑄(𝐸𝑆𝑄(𝑋)) = {𝑢1, 𝑢2, … … , 𝑢6} ⊇ 𝐸𝑆𝑄(𝑋) 
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Definition. 3.2: Let (𝐹, 𝐴)and (𝐺, 𝐵) be two soft sets over 𝑈; 

𝑀 = (𝐻, 𝐶) is a full soft set,  𝐶 = 𝐴 ∪ 𝐵 if (𝐹, 𝐴) and (𝐺, 𝐵) 

are jointly full soft sets i.e. 

⋃ 𝐹(𝑎)
𝑎∈𝐴

∪ ⋃ 𝐺(𝑏)
𝑏∈𝐵

= 𝑈 = ⋃ 𝑀(𝑐)
𝑐∈𝐶

 

Theorem 3.2: Let 𝑈 be the universe of objects; 𝐴, 𝐵 ⊆ 𝑈 

and 𝐴 ∪ 𝐵 = 𝐶, the soft set 𝑇 = (𝑀, 𝐶) is the extended 

union of two soft set (𝐹, 𝐴) and(𝐺, 𝐵). If (𝑀, 𝐶) is a full soft 

set then 

(1) 𝑋 ⊆ 𝐸𝑆𝑄(𝑋), ∀𝑋 ⊆ 𝑈 

(2) 𝐸𝑆𝑄(𝑈) = 𝑈 

(3) 𝐸𝑆𝑄(𝑈) = 𝑈 

Proof: 

(1) Since (𝑀, 𝐶) is a full soft set then for each 𝑢 ∈ 𝑋 there 

exist 𝑒 ∈ 𝐶 such that 𝑢 ∈ 𝑀(𝑒) 

Therefore 𝑋 ⊆ 𝑀(𝑒) 

So 𝑒 ∈ 𝐶 such that 𝑢 ∈ 𝑀(𝑒) and 𝑀(𝑒) ∩ 𝑋 = 𝑋 ≠ 𝜑 

⇒ 𝑢 ∈ 𝐸𝑆𝑄(𝑋), 𝑋 ⊆ 𝐸𝑆𝑄(𝑋) 

(2) It is obviously true 𝐸𝑆𝑄(𝑈) ⊆ 𝑈 

Let 𝑢 ∈ 𝑈 

⇒ There exist 𝑒 ∈ 𝐶 such that 𝑢 ∈ 𝐹(𝑒) ⊆ 𝑈 or 𝑢 ∈ 𝐺(𝑒) ⊆
𝑈 

⇒ 𝑢 ∈ 𝐸𝑆𝑄(𝑈) 

⇒ 𝑈 ⊆ 𝐸𝑆𝑄(𝑈) 

Therefore ⇒ 𝐸𝑆𝑄(𝑈) = 𝑈  

(3) We know that ⇒ 𝐸𝑆𝑄(𝑈) = 𝐸𝑆𝑄(𝑈) = ⋃ 𝐹(𝑎)𝑎∈𝐴 ∪

⋃ 𝐺(𝑏)𝑏∈𝐵  but 𝐸𝑆𝑄(𝑈) = 𝑈 so 𝐸𝑆𝑄(𝑈) = 𝑈 

Example 3.3: Let 𝑈 = {𝑢1, 𝑢2, … … , 𝑢6};𝐸 = {𝑒1, 𝑒2, … , 𝑒4}; 

𝐴 = {𝑒1, 𝑒2, 𝑒4};𝐵 = {𝑒2, 𝑒3} ⊆ 𝐸 and (𝐹, 𝐴), (𝐺, 𝐵) are 

soft set over 𝑈 given in table 4 and 5 then 𝑇 =
(𝑀, 𝐶) = (𝐹, 𝐴) ⋃ (𝐺, 𝐵)𝐸  is a full soft set given in 

table 6 of example 3.2. 𝑄 = (𝑈, 𝑇) be the 

corresponding extended soft approximation space 

and (𝑀, 𝐶) is a full soft set for𝑋 = {𝑢1, 𝑢3, 𝑢6} ⊆ 𝑈. 

𝐸𝑆𝑄(𝑋) = {𝑢1, 𝑢3, 𝑢6} 

𝐸𝑆𝑄(𝑋) = {𝑢1, 𝑢2, … … , 𝑢6} 

−𝐸𝑆𝑄(𝑋) = 𝑋 = {𝑢3, 𝑢4} 

−𝐸𝑆𝑄(𝑋) = −𝑈 = 𝜑 

𝐸𝑆𝑄(−𝑋) = {𝑢2, 𝑢3, 𝑢4, 𝑢5} 

−𝐸𝑆𝑄(𝑋) = 𝜑 

(1) −𝐸𝑆𝑄(𝑋) ⊆ 𝐸𝑆𝑄(−𝑋) 

(2) −𝐸𝑆𝑄(𝑋) ⊆ 𝐸𝑆𝑄(−𝑋) 

Theorem 3.3: Let 𝑈 be the universe of objects; 𝐴, 𝐵 ⊆ 𝑈 and 

𝐴 ∪ 𝐵 = 𝐶, (𝐹, 𝐴) and (𝐺, 𝐵) are softest over 𝑈. The soft set 

𝑇 = (𝑀, 𝐶) = (𝐹, 𝐴) ⋃ (𝐺, 𝐵)𝐸  where (𝐹, 𝐴) and (𝐺, 𝐵) are 

full soft set over 𝑈 and 𝑄 = (𝑈, 𝑇) be the corresponding 

extended soft approximation space. Then 𝑋 ⊆ 𝑈 

(1) −𝐸𝑆𝑄(𝑋) ⊆ 𝐸𝑆𝑄(−𝑋) 

(2) −𝐸𝑆𝑄(𝑋) ⊆ 𝐸𝑆𝑄(−𝑋) 

 

Proof: 

(1) Let 𝑢 ∈ −𝐸𝑆𝑄(𝑋) 

⇒ 𝑢 ∉ 𝐸𝑆𝑄(𝑋) 

⇒ 𝑢 ∈ 𝐹(𝑒) and 𝐹(𝑒) ⊈ 𝑋 or 𝑢 ∈ 𝐺(𝑒) and 𝐺(𝑒) ⊈ 𝑋 for 

some 𝑒 ∈ 𝐶 

Since (𝑀, 𝐶) is a full soft set i.e. (𝐹, 𝐴) and(𝐺, 𝐵) 

are full soft set there exist 𝑒 ∈ 𝐴 such that 𝑢 ∈ 𝐹(𝑒) 

or 𝑒 ∈ 𝐵 such that 𝑢 ∈ 𝐺(𝑒) 

⇒ There exist 𝑒 ∈ 𝐶 such that 𝑢 ∈ 𝑀(𝑒) and 𝑀(𝑒) ∩
(−𝑋) ≠ 𝜑 

⇒ 𝑢 ∈ 𝐸𝑆𝑄(−𝑋)  

So, −𝐸𝑆𝑄(𝑋) ⊆ 𝐸𝑆𝑄(−𝑋) 

(2) 𝑢 ∈ −𝐸𝑆𝑄(𝑋) 

⇒ 𝑢 ∉ 𝐸𝑆𝑄(𝑋) 

⇒ 𝑢 ∈ 𝑀(𝑒) and 𝑀(𝑒) ∩ 𝑋 = 𝜑 for some 𝑒 ∈ 𝐶 

Since (𝑀, 𝐶) is a full soft set i.e. (𝐹, 𝐴) and (𝐺, 𝐵) are full 

soft set there exist 𝑒 ∈ 𝐴 such that 𝑢 ∈ 𝐹(𝑒) or 𝑒 ∈ 𝐵 such 

that 𝑢 ∈ 𝐺(𝑒) 

⇒ there exist 𝑒 ∈ 𝐶 such that 𝑢 ∈ 𝐹(𝑒) ⊆ −𝑋 or 𝑢 ∈
𝐺(𝑒) ⊆ −𝑋 

⇒ 𝑢 ∈ 𝐸𝑆𝑄(−𝑋)  

So,−𝐸𝑆𝑄(𝑋) ⊆ 𝐸𝑆𝑄(−𝑋) 

Example 3.4: Let 𝑈 = {𝑠1, 𝑠2, … … , 𝑠6} be the set of six 

persons; 𝐸 = {𝑒1, 𝑒2, … , 𝑒4} be the set of parameters; 𝐴 =
{𝑒1, 𝑒2, 𝑒3};𝐵 = {𝑒2, 𝑒3, 𝑒4} ⊆ 𝐸  

e1 = under stress 

e2 = young 

e3 = drug addict 

e4 = healthy 

The soft set (𝐹, 𝐴) and (𝐺, 𝐵) represent the data in table 7 

and table 8 based on the survey by different organizations 

(Information) which describes the "life expectancy" of 

person 

 𝑠1 𝑠2 𝑠3 𝑠4 𝑠5 𝑠6 

𝑒1 0 0 0 0 1 0 

𝑒2 1 1 0 0 0 0 

𝑒3 0 0 0 0 0 0 

Table. 7: Soft set (F, A) 

 𝑠1 𝑠2 𝑠3 𝑠4 𝑠5 𝑠6 

𝑒2 1 1 0 0 0 0 

𝑒3 0 0 0 0 0 0 

𝑒4 1 1 1 0 0 1 

 

Table. 8: Soft set (G, B) 

 𝑢1 𝑢2 𝑢3 𝑢4 𝑢5 𝑢6 
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𝑒1 0 0 0 0 1 0 

𝑒2 1 1 0 0 0 0 

𝑒3 0 0 0 0 0 0 

𝑒4 1 1 1 0 0 1 

Table. 9: Soft set (M, C) 

𝑋 = {𝑠1, 𝑠2, 𝑠3} 

𝐸𝑆𝑄(𝑋) = {𝑠1, 𝑠2} 

𝐸𝑆𝑄(𝑋) = {𝑠1, 𝑠2, 𝑠3, 𝑠6} 

The lower approximation of X shows that the persons s1 and 

s2 are certainly Life expectancy good. 

The upper approximation of X shows that the persons s1, s2, 

s3 and s6 are probably Life expectancy good. 

IV. CONCLUSION 

To conclude the proposed new concept of extended soft 

rough set, this can be viewed as a generalized model of soft 

rough set model to tackle the issues of uncertainties. We 

establish the suggested approach is more accurate than soft 

approximation space. The boundary region is decreased by 

using the proposed approach than by soft rough 

approximation by other. We have presented comparison 

between “extended soft rough set” and “soft rough set”. In 

this domain, future research on application of the extended 

soft rough set may be developed. 
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