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ABSTRACT 
The notions of some theorems on soft rough minimal open set, soft rough maximal open set and also soft rough 
minimal irresolute and soft rough maximal irresolute are introduced and studied. We also investigate some related 
properties of these concepts. 
 
Keywords: Soft rough minimal open set, soft rough maximal open set, soft rough minimal irresolute, soft rough 
maximal irresolute. 

1. INTRODUCTION 
Rough set was introduced by Pawlak [1] for dealing with vagueness and granularity in information systems. This 
theory deals with the approximation of an arbitrary subset of a universe by two definable or observable subsets 
called lower and upper approximation. The reference space in rough set theory is the approximation space whose 
topology is generated by the equivalence classes of R. Rough set theory was proposed as a new approach to 
processing of incomplete data. One of the aims of the rough set theory is a description of imprecise concepts. 
Suppose we are given a finite non empty set U of objects called universe. Each object of U is characterized by a 
description, for example a set of attributes values. In rough set theory an equivalence relation (reflexive, 
symmetric, and transitive relation) on the universe of objects is defined based on their attribute values. In 
particular, this equivalence relation constructed based on the equality relation on attribute values.  
 
In the year 1999, Russian specialist Molodtsov[2], started the idea on soft sets as another scientific instrument to 
manage vulnerabilities while demonstrating issues in building material sciences, software engineering, financial 
aspects, sociologies and restorative sciences  as a general mathematical tool for dealing with uncertain objects. To 
solve complicated problems in economics, engineering, environmental science and social science, methods in 
classical mathematics are not always successful because of various types of uncertainties presented in these 
problems. While probability theory, fuzzy set theory [4], rough set theory [1,5], and other mathematical tools are 
well known and often useful approaches to describing uncertainty, each of these theories has its inherent 
difficulties as pointed out by Molodtsov in  [2,6]. The concept of soft sets, which can be seen as a new 
mathematical tool for dealing with uncertainties. This so-called soft set theory is free from the difficulties affecting 
existing methods. 
 
Feng Feng et., al [3] used soft set theory to generalize Pawlak rough set model. Based on the novel granulation 
structures they introduced soft approximation spaces, soft rough approximation and soft rough sets and studied 
some of the properties of soft approximation spaces and the same properties of  Pawlak approximation space. 
 
Presently, works on soft set theory are progressing rapidly. Maji et al. [7] defined several operations on soft sets 
and made a theoretical study on the theory of soft sets. Aktas and Cagman [8] compared soft sets to the related 
concepts of rough sets. M.Lellies Thivagar et.,al [9] introduced rough topology and Muhammad Shabir, et.,al [10] 
introduced soft topological spaces. 
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2. PRILIMINARIES    

Definition 2.1 [2]: Let A be a subset of E. A 𝑝𝑎𝑖𝑟 (𝐹 , 𝐴) is called the Soft Set over 𝑋. Where 𝐹 ∶ 𝐴 →
𝑃(𝑋) 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑏𝑦 𝐹(𝑒) → 𝑃(𝑋) 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑒 ∈ 𝐴.  In other words, 𝐹(𝑒) may be considered as the set of 𝑒 −
𝑎𝑝𝑝𝑟𝑜𝑥𝑖𝑚𝑎𝑡𝑒 𝑒𝑙𝑒𝑚𝑒𝑛𝑡 of the soft set  (𝐹, 𝐴). 
 
Definition 2.2 [1]: Suppose 𝑈 be a finite nonempty set called the Universe and 𝑅 be an equivalence relation on 
U. The pair (𝑈, 𝑅) is called the approximation space. Let 𝑋 be a subset of 𝑈 and 𝑅(𝑥) denoted the equivalence 
class determined by 𝑥. 

i) The lower approximation space of a subset 𝑋 𝑜𝑓 𝑈 is defined as:   
              𝑅(𝑋) = ∪௫∈௎ 𝑅(𝑥) ∶ 𝑅(𝑥) ⊆ 𝑈 

ii) The upper approximation space of a subset 𝑋 𝑜𝑓 𝑈 is defined as:  
𝑅(𝑋) = ∪୶∈୙ R(x): R(x) ∩ X ≠ ∅ 

iii) The boundary region of X with respect to R is defined as:  
𝐵ோ(𝑋) =  𝑅(𝑋) − 𝑅(𝑋) 

The set X is said to be rough with respect to R, if 𝑅(𝑋) ≠ 𝑅(𝑋), i. e., 𝐵ோ(𝑋) ≠ ∅ 
 
Definition 2.3: [10] Let 𝜏 be the collection of soft sets over X, then 𝜏 is said to be a soft topology on X if  

1) ∅ 𝑎𝑛𝑑 𝑋෨ belong to 𝜏 
2) The union of any number of soft sets in 𝜏 belong to 𝜏 
3) The intersection of any two soft sets in 𝜏 belongs to 𝜏. 
The triplet (𝑋, 𝜏, 𝐸) is called a soft topological space over X. 

 
Definition 2.4: [9] Let U be the universe of objects, R be an equivalence relation on U and 𝜏ோ =
{𝑈, ∅, 𝑅∗(𝑋), 𝑅∗(𝑋), 𝐵ோ(𝑋)} where 𝑋 ⊆ 𝑈. 𝜏ோ satisfies the following axioms: 

i)  𝑈 𝑎𝑛𝑑 ∅ belong to 𝜏 
ii) The union of elements of any sub collection of  𝜏ோ is in  𝜏ோ 
iii) The intersection of the elements of any finite sub collection of  𝜏ோ is in  𝜏ோ 
𝜏ோ forms a topology on U called as a rough topology on U with respect to X. We call (𝑈, 𝜏ோ , 𝑋) as a rough 
topological space. 

 
Definition 2.5: [11] Let 𝔖 = (𝑓, 𝐴) be a Soft set over U. The pair 𝑆 =  (𝑈, 𝔖) is called a Soft approximation 
space. Based on 𝑆, we define the following two operators: 
 
  𝑎𝑝𝑟௦(𝑋)  =   {𝑢 ∈ 𝑈; ∃𝑎 ∈ 𝐴 (𝑢 ∈ 𝑓(𝑎) ⊆ 𝑋)}, 

 𝑎𝑝𝑟௦(𝑋) = {𝑢 ∈ 𝑈; ∃𝑎 ∈ 𝐴(𝑢 ∈ 𝑓(𝑎), 𝑓(𝑎) ∩ 𝑋 ≠ ∅)}, 
assigning to every subset X ⊆ U two sets 𝑎𝑝𝑟௦(𝑋) and 𝑎𝑝𝑟௦(𝑋) called the lower and upper soft rough 

approximations of X in S , respectively. If  𝑎𝑝𝑟௦(𝑋) = 𝑎𝑝𝑟௦(𝑋), X is said to be soft definable; Otherwise X is 

called a soft rough set.  
 Clearly,𝑎𝑝𝑟௦(𝑋) and 𝑎𝑝𝑟௦(𝑋)  can be expressed equivalently as: 

 𝑎𝑝𝑟௦(𝑋) =∪௔∈஺ {𝑓(𝑎); 𝑓(𝑎) ⊆ 𝑋}, 

 𝑎𝑝𝑟௦(𝑋) =∪௔∈஺ {𝑓(𝑎); 𝑓(𝑎) ∩ 𝑋 ≠ ∅}. 
 
Definition 2.6: [12] Let U be the Universe, 𝑃 = (𝑈, 𝑆) be a soft approximation space and 𝜏ௌோ(𝑋) =

ቄ𝑈, ∅, 𝑅௉(𝑋), 𝑅௉(𝑋), 𝐵𝑛𝑑(𝑋)ቅ, Where 𝑋 ⊆ 𝑈. 𝜏ௌோ(𝑋) satisfies the following axioms: 

(i) U and ɸ ∈ 𝜏ௌோ(𝑋), 
(ii) The union of the elements of any sub collection of 𝜏ௌோ(𝑋) is in 𝜏ௌோ(𝑋), 
(iii) The intersection of the elements of any finite sub collection of 𝜏ௌோ(𝑋) is in 𝜏ௌோ(𝑋). 

𝜏ௌோ(𝑋) forms a topology on 𝑈 called as the soft rough topology on 𝑈 with respect to X. (𝑈, 𝜏ௌோ(𝑋), 𝐸) is called a 
Soft Rough Topological Space. 
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Definition 2.7: [12] Let (𝑈, 𝜏ௌோ(𝑋), 𝐸) be a soft rough topological space with respect to X, where 𝑋 ⊆ 𝑈 and 𝐴 ⊆
𝑈. The soft rough interior of A is defined as the union of all soft rough open subsets of A and it is denoted by 
𝑆𝑅 − 𝑖𝑛𝑡(𝐴). The soft rough closure of A is defined as the intersection of all soft rough closed subsets containing 
A and it is denoted by 𝑆𝑅 − 𝐶𝑙(𝐴). 
 
Definition 2.8: [12] Let (𝑈, 𝜏ௌோ(𝑋), 𝐸) and (𝑉, 𝜏ௌோ′(𝑌), 𝐸) be two soft rough topological spaces with respect to X 
and Y respectively. 𝜏ௌோ′(𝑌) is finer than 𝜏ௌோ(𝑋) , if 𝜏ௌோ′(𝑌) ⊇ 𝜏ௌோ(𝑋). 
 
Definition 2.9: [13] A proper nonempty open subset U of a topological space X is said to be a minimal open set 
if any open set which is contained in U is ∅ or U. 
 
Definition 2.10: [14] A proper nonempty open subset U of a topological space X is said to be a maximal open set 
if any open set which is contains  U is X or U. 
 
Definition 2.11: [15] A proper nonempty closed subset F of a topological space X is said to be a minimal closed 
set if any closed set which is contained in F is ∅ or F. 
 
Definition 2.12: [15] A proper nonempty closed subset F of a topological space X is said to be a maximal closed 
set if any closed set which contains in F is X or F. 
 
Theorem 2.13: [15] Let X be a topological space and 𝐹 ⊂ 𝑋. F is minimal closed set if and only if 𝑋 − 𝐹 is 
maximal open set. 
 
Theorem 2.14 [15]: Let X be a topological space and 𝑈 ⊂ 𝑋. U is a minimal open set if and only if 𝑋 − 𝑈 is 
maximal closed set. 
 
Definition 2.15 [16]: Let X and Y be the topological spaces. A map 𝑓: 𝑋 → 𝑌 is called minimal irresolute if 
𝑓ିଵ(𝑀) is minimal open set in X for every maximal open set M in Y. 
 
Definition 2.16 [16]: Let X and Y be the topological spaces. A map 𝑓: 𝑋 → 𝑌 is called maximal irresolute if 
𝑓ିଵ(𝑀) is maximal open set in X for every maximal open set M in Y. 
 
Definition 2.17 [17]: A proper nonempty soft open subset 𝐹௄ of a soft topological space (𝐹஺, 𝜏̃) is said to be 
minimal soft open set if any soft open set which is contained in 𝐹௄ is 𝐹∅ or 𝐹௄ 
 
Definition 2.18 [17]: A proper nonempty soft open subset 𝐹௄ of a soft topological space (𝐹஺, 𝜏̃) is said to be 
maximal soft open set if any soft open set which contains  𝐹௄ is 𝐹஺ or 𝐹௄. 
 
Definition 2.19 [17]: A proper nonempty soft closed subset 𝐹஼ of a soft topological space (𝐹஺, 𝜏̃) is said to be 
minimal soft closed set if any soft closed set which is contained in 𝐹஼ is 𝐹∅ or 𝐹஼. 
 
Definition 2.20 [17]: A proper nonempty soft closed subset 𝐹஼ of a soft topological space (𝐹஺, 𝜏̃) is said to be 
maximal soft closed set if any soft closed set which contains  𝐹஼ is 𝐹஺ or 𝐹஼. 
 
Definition 2.21 [18]: Let (𝑈, 𝜏𝑅(𝑋)) be a rough topological space. A non empty rough closed (resp. rough open) 
set A of U is said to be a rough minimal closed (resp. rough minimal open) set if only if any rough closed (resp. 
rough open) set which is contained in A is ∅ or A. 
 
Definition 2.22:[18] Let (𝑈, 𝜏𝑅(𝑋)) be a rough topological space. A non empty rough closed (resp. rough open) 
set A of U is said to be a rough maximal closed (resp. rough maximal open) set if only if any R closed (resp. R 
open) set which is contain in A is ∅ or U. 
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Definition 2.23:[19] A proper nonempty soft rough open subset 𝜏ௌோ(𝑥), of a soft rough topological space 
(𝑈, 𝜏ௌோ(𝑋), 𝐸) is said to be soft rough minimal open set if any soft rough open set which is contained in  𝜏ௌோ(𝑥) 
is ∅ or 𝜏ௌோ(𝑥).  The family of all soft rough minimal open sets in a soft rough topological space (𝑈, 𝜏ௌோ(𝑋), 𝐸) is 
denoted by 𝑆𝑅 𝑀𝑖 𝑂(𝜏ௌோ(𝑋)) 
 
Definition 2.24:[19]A proper nonempty soft rough open subset 𝜏ௌோ(𝑥) of a soft rough topological space 
(𝑈, 𝜏ௌோ(𝑋), 𝐸) is said to be soft rough maximal open set if any soft rough open set which contains  𝜏ௌோ(𝑥) is U or 
𝜏ௌோ(𝑥). The family of all soft rough maximal open sets in a soft rough topological space (𝑈, 𝜏ௌோ(𝑋), 𝐸) is denoted 
by 𝑆𝑅 𝑀𝑎 𝑂(𝜏ௌோ(𝑋)). 
 
Definition 2.25: [19]Let (𝑈, 𝜏ௌோ(𝑋), 𝐸) and (𝑉, 𝜏ௌோ(𝑌), 𝐸) be the soft rough topological spaces .The mapping 
𝑓: (𝑈, 𝜏ௌோ(𝑋), 𝐸) → (𝑉, 𝜏ௌோ(𝑌), 𝐸) is called soft rough minimal continuous if  
𝑓ିଵ(𝐹(𝐸)) is a soft rough open set in (𝑈, 𝜏ௌோ(𝑋), 𝐸) for each soft rough minimal open set 𝐹(𝐸)  in (𝑉, 𝜏ௌோ(𝑌), 𝐸). 
 
Definition 2.26: [19] Let (𝑈, 𝜏ௌோ(𝑋), 𝐸) and (𝑉, 𝜏ௌோ(𝑌), 𝐸) be the soft rough topological spaces. The map 
𝑓: (𝑈, 𝜏ௌோ(𝑋), 𝐸) → (𝑉, 𝜏ௌோ(𝑌), 𝐸) is called the soft rough maximal continuous if 𝑓ିଵ(𝐹(𝐸)) is a soft rough open 
set in  (𝑈, 𝜏ௌோ(𝑋), 𝐸) for each soft rough maximal open set 𝐹(𝐸) in(𝑉, 𝜏ௌோ(𝑌), 𝐸). 
 

3. SOFT ROUGH MAXIMAL OPEN SETS AND SOFT ROUGH MINIMAL OPEN SET: 
Let 𝑈 be an initial universe, 𝑋 ⊂ 𝑈,  𝑃(𝑈) be the set of all subsets of 𝑈, 𝐸 be the set of parameters, 𝐴 ⊂ 𝐸, 𝑃 =
(𝑈, 𝑆) be the approximation space in 𝑈 and (𝑈, 𝜏ௌோ(𝑋), 𝐸) be the soft rough topological space with parameter 
𝐸. 𝑅௉(𝑋) is lower limit, 𝑅௉(𝑋) is upper limit and 𝐵𝑛𝑑(𝑋) is boundary of soft rough topological space. 

 
Lemma 3.1: Let (U, 𝜏ௌோ(𝑋), 𝐸) is a soft rough topological space. 

i) Let 𝜏ௌோ(𝑥) be a soft rough maximal open set and 𝜏ௌோ(𝑦) is a soft rough open set in U with respect 
to X, then 𝜏ௌோ(𝑥) ∪ 𝜏ௌோ(𝑦) = 𝑈 or 𝜏ௌோ(𝑦) ⊂ 𝜏ௌோ(𝑥). 

ii) Let 𝜏ௌோ(𝑥) 𝑎𝑛𝑑 𝜏ௌோ(𝑧) be the soft rough maximal open sets. Then 𝜏ௌோ(𝑥) ∪ 𝜏ௌோ(𝑧) = 𝑈 or 𝜏ௌோ(𝑥) =
𝜏ௌோ(𝑧). 

 
Proposition 3.2: Let 𝜏ௌோ(𝑥) be a soft rough maximal open set. If {𝑥} is an element of 𝜏ௌோ(𝑥), then for any soft 
rough open neighborhood 𝜏ௌோ(𝑛) of {𝑥}, 𝜏ௌோ(𝑛) ∪ 𝜏ௌோ(𝑥) = 𝑈 or 𝜏ௌோ(𝑛) ⊂ 𝜏ௌோ(𝑥). 
 
Proof: By lemma 3.1(i), the result follows. 
 
Proposition 3.3: Let 𝜏ௌோ(𝑥) be a soft rough maximal open set and {𝑥} be an element of U with respect to X, 
Then,𝜏ௌோ(𝑥) =∪{𝜏ௌோ(𝑛): 𝜏ௌோ(𝑛) ∪ 𝜏ௌோ(𝑥) ≠ 𝑈,where 𝜏ௌோ(𝑛) is a soft rough neighborhood of{x}}. 
 
Proof: Since 𝜏ௌோ(𝑥) is an open neighborhood of {𝑥} and by proposition3.2, 𝜏ௌோ(𝑥) ⊂∪ {𝜏ௌோ(𝑛): 𝜏ௌோ(𝑛) ∪
𝜏ௌோ(𝑥) ≠ 𝑈, 𝑤ℎ𝑒𝑟𝑒 𝜏ௌோ(𝑥) 𝑖𝑠 𝑎 𝑠𝑜𝑓𝑡 𝑟𝑜𝑢𝑔ℎ 𝑛𝑒𝑖𝑔ℎ𝑏𝑜𝑟ℎ𝑜𝑜𝑑 𝑜𝑓 {𝑥}} ⊂ 𝜏ௌோ(𝑥). 
Thus,𝜏ௌோ(𝑥) =∪{𝜏ௌோ(𝑛): 𝜏ௌோ(𝑛) ∪ 𝜏ௌோ(𝑥) ≠ 𝑈,where 𝜏ௌோ(𝑛) is a soft rough neighborhood of{x}}. 
 
Theorem: 3.4: Let 𝜏ௌோ(𝑥) be soft rough maximal open set and {𝑥} be an element of 𝑈 − 𝜏ௌோ(𝑥). Then, 𝑈 −
𝜏ௌோ(𝑥) ⊂ 𝜏ௌோ(𝑛) for any open neighborhood 𝜏ௌோ(𝑛) 𝑜𝑓 {𝑥}. 
 
Proof: Given {𝑥} ∈ 𝑈 − 𝜏ௌோ(𝑥) and we have 𝜏ௌோ(𝑛) ⊄ 𝜏ௌோ(𝑥) for any soft rough open neighborhood 
𝜏ௌோ(𝑛) 𝑜𝑓 {𝑥}. then by lemma 3.1(i), 𝜏ௌோ(𝑛) ∪ 𝜏ௌோ(𝑥) = 𝑈. Thus, we have 𝑈 − 𝜏ௌோ(𝑥) ⊂ 𝜏ௌோ(𝑛). 
 
Corollary 3.5: Let 𝜏ௌோ(𝑥) be a soft rough maximal open set. Then, either of the following holds 

i) For each {𝑥} ∈ 𝑈 − 𝜏ௌோ(𝑥) and each soft rough open neighborhood 𝜏ௌோ(𝑛) of {𝑥}, 𝜏ௌோ(𝑛) = U. 
ii) There exists a soft rough open set 𝜏ௌோ(𝑛) such that 𝑈 − 𝜏ௌோ(𝑥) ⊂ 𝜏ௌோ(𝑛) and 𝜏ௌோ(𝑛) ⊊ U. 

 
Proof: Consider (i) does not hold, then there exists an element {𝑥} of 𝑈 − 𝜏ௌோ(𝑥) and soft rough open 
neighborhood 𝜏ௌோ(𝑛) of {𝑥} such that 𝜏ௌோ(𝑛) ⊊ 𝑈. By theorem 3.4, we have 𝑈 − 𝜏ௌோ(𝑥) ⊂ 𝜏ௌோ(𝑛). 
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Corollary 3.6: Let 𝜏ௌோ(𝑥) be a soft rough maximal open set. Then, either of the following holds 

i) For each {𝑥} ∈ 𝑈 − 𝜏ௌோ(𝑥) and each soft rough open neighborhood 𝜏ௌோ(𝑛) of {𝑥}, 𝑈 − 𝜏ௌோ(𝑥) ⊊
𝜏ௌோ(𝑛). 

ii) There exists a soft rough open set 𝜏ௌோ(𝑛) such that 𝑈 − 𝜏ௌோ(𝑥) = 𝜏ௌோ(𝑛) ≠ 𝑈. 
 
Proof: Consider (ii) does not hold, then by theorem 3.4 𝑈 − 𝜏ௌோ(𝑥) ⊂ 𝜏ௌோ(𝑛) for each {𝑥} ∈ 𝑈 − 𝜏ௌோ(𝑥) and soft 
rough open neighborhood 𝜏ௌோ(𝑛) of {𝑥}. Hence, we have 𝑈 − 𝜏ௌோ(𝑥) ⊊ 𝜏ௌோ(𝑛). 
 
Theorem 3.7: Let 𝜏ௌோ(𝑥) be a soft rough maximal open set. Then, 

i) 𝑆𝑅 𝑐𝑙(𝜏ௌோ(𝑥)) = 𝑈 or 𝑆𝑅 𝑐𝑙 (𝜏ௌோ(𝑥)) = 𝜏ௌோ(𝑥). 
ii) 𝑆𝑅 𝑖𝑛𝑡 (𝑈 − 𝜏ௌோ(𝑥)) = 𝑈 − 𝜏ௌோ(𝑥) or 𝑆𝑅 𝑖𝑛𝑡 (𝑈 − 𝜏ௌோ(𝑥)) = ∅ 

 
Proof: 

i) Given 𝜏ௌோ(𝑥) is a soft rough maximal open set, by corollary 3.6 we have two cases. 
Case 1): Consider for each {𝑥} ∈ 𝑈 − 𝜏ௌோ(𝑥) and each soft rough open neighborhood 𝜏ௌோ(𝑛) of {𝑥}. we have, 
𝜏ௌோ(𝑛) ∩ 𝜏ௌோ(𝑥) ≠ ∅  for any soft rough neighborhood 𝜏ௌோ(𝑛) of {𝑥} by 𝑈 − 𝜏ௌோ(𝑥) ≠ 𝜏ௌோ(𝑛). Therefore, 𝑈 −

𝜏ௌோ(𝑥) ⊂ 𝑆𝑅 𝑐𝑙 (𝜏ௌோ(𝑥)).Since 𝑈 = 𝜏ௌோ(𝑥) ∪ ൫𝑈 − 𝜏ௌோ(𝑥)൯ ⊂ 𝜏ௌோ(𝑥) ∪ 𝑆𝑅 𝑐𝑙 ൫𝜏ௌோ(𝑥)൯ = 𝑆𝑅 𝑐𝑙 ൫𝜏ௌோ(𝑥)൯ ⊂ 𝑈, 
we have, 𝑆𝑅 𝑐𝑙 (𝜏ௌோ(𝑥)) = 𝑈. 
Case 2): Consider there exists a soft rough open set 𝜏ௌோ(𝑛) such that 𝑈 − 𝜏ௌோ(𝑥) = 𝜏ௌோ(𝑛) ≠ 𝑈. Since 
𝑈 − 𝜏ௌோ(𝑥) = 𝜏ௌோ(𝑛) is a soft rough open set, 𝜏ௌோ(𝑥) is a soft rough closed set. Hence, 𝑆𝑅 𝑐𝑙 (𝜏ௌோ(𝑥)) = 𝜏ௌோ(𝑥). 

ii) The proof is obvious by corollary 3.6.  
 
Theorem 3.8: Let  𝜏ௌோ(𝑥) be a soft rough maximal open set and  𝜏ௌோ(𝑙) a non empty soft rough open subset of  
𝑈 − 𝜏ௌோ(𝑥). Then, 𝑆𝑅 𝑐𝑙 (𝜏ௌோ(𝑙)) = 𝑈 −  𝜏ௌோ(𝑥). 
 
Proof: Given  𝜏ௌோ(𝑙) ⊂ (𝑈 −  𝜏ௌோ(𝑥)) and it is non empty. Therefore by theorem 3.4 , we have  𝜏ௌோ(𝑛) ∩
 𝜏ௌோ(𝑙) ≠ ∅ for any element {𝑥} of  𝑈 − 𝜏ௌோ(𝑥) and any soft rough open neighborhood  𝜏ௌோ(𝑛) of {𝑥}. Then, 𝑈 −
𝜏ௌோ(𝑥) ⊂ 𝑆𝑅 𝑐𝑙 ( 𝜏ௌோ(𝑙)). Since, 𝑈 − 𝜏ௌோ(𝑥) is a closed set and  𝜏ௌோ(𝑙) ⊂ ( 𝑈 − 𝜏ௌோ(𝑥)), we have 
𝑆𝑅 𝑐𝑙 ൫𝜏ௌோ(𝑙)൯ ⊂ 𝑆𝑅 𝑐𝑙 ൫𝑈 − 𝜏ௌோ(𝑥)൯ = 𝑈 − 𝜏ௌோ(𝑥). Therefore, 𝑆𝑅 𝑐𝑙(𝜏ௌோ(𝑙)) = 𝑈 − 𝜏ௌோ(𝑥). 
 
Corollary 3.9: Let 𝜏ௌோ(𝑥) be a soft rough maximal open set and 𝜏ௌோ(𝑚) a soft rough subset of U with 
𝜏ௌோ(𝑥) ⊊ 𝜏ௌோ(𝑚). Then, 𝑆𝑅 𝑐𝑙 (𝜏ௌோ(𝑚)) = 𝑈. 
 
Proof: Since 𝜏ௌோ(𝑥) ⊊ 𝜏ௌோ(𝑚) ⊂ 𝑈, there exists a nonempty soft rough subset 𝜏ௌோ(𝑙) of 𝑈 − 𝜏ௌோ(𝑥) such that 
𝜏ௌோ(𝑚) = 𝜏ௌோ(𝑥) ∪ 𝜏ௌோ(𝑙). Hence, by theorem 3.8 𝑆𝑅 𝑐𝑙 ൫𝜏ௌோ(𝑚)൯ = 𝑆𝑅 𝑐𝑙 ൫𝜏ௌோ(𝑙) ∪ 𝜏ௌோ(𝑥)൯ =

SR cl ൫𝜏ௌோ(𝑙)൯ ∪ 𝑆𝑅𝑐𝑙 ൫𝜏ௌோ(𝑥)൯ ⊃ ൫U − 𝜏ௌோ(𝑥)൯ ∪ 𝜏ௌோ(𝑥) = U. Therefore, SR cl (𝜏ௌோ(𝑚)) = U. 
 
Theorem 3.10: Let 𝜏ௌோ(𝑥) be a soft rough maximal open set and assume that there exists at least two elements in 
the subset 𝑈 − 𝜏ௌோ(𝑥). Then, 𝑆𝑅 𝑐𝑙 (𝑈 − {𝑎}) = 𝑈for any element {a} of 𝑈 − 𝜏ௌோ(𝑥). 
 
Proof: The proof is obvious by corollary 3.9. 
 
Theorem 3.11: Let 𝜏ௌோ(𝑥) be a soft rough maximal open set and 𝜏ௌோ(𝑐) a soft rough proper subset of U with 
𝜏ௌோ(𝑥) ⊂ 𝜏ௌோ(𝑐). Then, 𝑆𝑅 𝑖𝑛𝑡 ൫𝜏ௌோ(𝑐)൯ = 𝜏ௌோ(𝑥). 
 
Proof: case 1): When 𝜏ௌோ(𝑐) = 𝜏ௌோ(𝑥),  we have 𝑆𝑅 𝑖𝑛𝑡 ൫𝜏ௌோ(𝑐)൯ = 𝑆𝑅 𝑖𝑛𝑡 ൫𝜏ௌோ(𝑥)൯ = 𝜏ௌோ(𝑥). 
Case 2): When 𝜏ௌோ(𝑐) ≠ 𝜏ௌோ(𝑥), here 𝜏ௌோ(𝑥) ⊊ 𝜏ௌோ(𝑐) ⇒ 𝜏ௌோ(𝑥) ⊂ SR int (𝜏ௌோ(𝑐)). Since 𝜏ௌோ(𝑥) is a soft rough 
maximal open set, we also have 𝑆𝑅 𝑖𝑛𝑡 (𝜏ௌோ(𝑐)) ⊂ 𝜏ௌோ(𝑥). Hence, 𝑆𝑅 𝑖𝑛𝑡 ൫𝜏ௌோ(𝑐)൯ = 𝜏ௌோ(𝑥). 
 
Theorem 3.12: Let 𝜏ௌோ(𝑥) be a soft rough maximal open set and 𝜏ௌோ(𝑐) a non empty soft rough subset of 𝑈 −

𝜏ௌோ(𝑥). Then, 𝑈 − 𝑆𝑅 𝑐𝑙(𝜏ௌோ(𝑐)) = 𝑆𝑅 𝑖𝑛𝑡൫𝑈 − 𝜏ௌோ(𝑐)൯ = 𝜏ௌோ(𝑥). 
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Proof: By our assumption we have 𝜏ௌோ(𝑥) ⊂ U − 𝜏ௌோ(𝑐) ⊊ 𝑈. Hence, the proof is immediate by theorem 3.8 and 
theorem 3.11. 
 
Proposition 3.13: Let 𝜏ௌோ(𝑥) be a soft rough minimal open set. If {𝑥} is an element of 𝜏ௌோ(𝑥), then 
𝜏ௌோ(𝑥) ⊂ 𝜏ௌோ(𝑛) for any soft rough open neighborhood 𝜏ௌோ(𝑛) of {𝑥}. 
 
Proof: Let 𝜏ௌோ(𝑛) be a soft rough open neighborhood of {𝑥} such that we have, 𝜏ௌோ(𝑥) ⊄ 𝜏ௌோ(𝑛). Then 𝜏ௌோ(𝑥) ∩
𝜏ௌோ(𝑛) is a soft rough open set such that 𝜏ௌோ(𝑥) ∩ 𝜏ௌோ(𝑛) ⊂ 𝜏ௌோ(𝑥) and 𝜏ௌோ(𝑥) ∩ 𝜏ௌோ(𝑛) ≠ ∅, which is a 
contradiction to our assumption that 𝜏ௌோ(𝑥) is a soft rough minimal open set. 
 
Proposition 3.14: Let 𝜏ௌோ(𝑥) be a soft rough minimal open set and {𝑥} be an element of U. Then, 
Then,𝜏ௌோ(𝑥) =∩{𝜏ௌோ(𝑛): 𝜏ௌோ(𝑛) ∩ 𝜏ௌோ(𝑥) ≠ ∅,where 𝜏ௌோ(𝑛) is a soft rough neighborhood of{x}}. 
 
Proof: Since 𝜏ௌோ(𝑥) is an open neighborhood of {𝑥} and by proposition 3.13, 𝜏ௌோ(𝑥) ⊂ ൛𝜏ௌோ(𝑛): 𝜏ௌோ(𝑛) ∩

𝜏ௌோ(𝑥) ≠ ∅, 𝑤ℎ𝑒𝑟𝑒 𝜏ௌோ(𝑛) 𝑖𝑠 𝑎𝑛 𝑠𝑜𝑓𝑡 𝑟𝑜𝑢𝑔ℎ 𝑜𝑝𝑒𝑛 𝑛𝑒𝑖𝑔ℎ𝑏𝑜𝑟ℎ𝑜𝑜𝑑 𝑜𝑓 {𝑥}ൟ ⊂ 𝜏ௌோ(𝑥). Thus, 𝜏ௌோ(𝑥) =

∩{𝜏ௌோ(𝑛): 𝜏ௌோ(𝑛) ∩ 𝜏ௌோ(𝑥) ≠ ∅,where 𝜏ௌோ(𝑛) is a soft rough neighborhood of{x}}. 
 
Theorem 3.15: Let 𝜏ௌோ(𝑥) be a soft rough open set. Then the following conditions are equivalent. 

i) 𝜏ௌோ(𝑥)  is soft rough minimal open set. 
ii) 𝜏ௌோ(𝑥) ⊂ 𝑆𝑅 𝑐𝑙 (𝜏ௌோ(𝑛)) for any non empty soft rough subset 𝜏ௌோ(𝑛) 𝑜𝑓 𝜏ௌோ(𝑥). 
iii) 𝑆𝑅 𝑐𝑙 ൫𝜏ௌோ(𝑥)൯ = 𝑆𝑅 𝑐𝑙 (𝜏ௌோ(𝑛)) for any non empty soft rough subset 𝜏ௌோ(𝑛) of 𝜏ௌோ(𝑥). 

 
Proof: (i) ⇒ (ii) Consider 𝜏ௌோ(𝑥) is a soft rough minimal open set. Let 𝜏ௌோ(𝑛) be any nonempty soft rough subset 
of 𝜏ௌோ(𝑥). By proposition 3.13, we have, 𝜏ௌோ(𝑛) = 𝜏ௌோ(𝑥) ∩ 𝜏ௌோ(ℎ) ⊂ 𝜏ௌோ(ℎ) ∩ 𝜏ௌோ(𝑥) for any open 
neighborhood 𝜏ௌோ(ℎ) of {𝑥} ∈ 𝜏ௌோ(𝑥). Then, 𝜏ௌோ(ℎ) ∩ 𝜏ௌோ(𝑛) ≠ ∅ and therefore {𝑥} is an element of 
𝑆𝑅 𝑐𝑙 𝜏ௌோ(𝑛). That implies 𝜏ௌோ(𝑥) ⊂ 𝑆𝑅 𝑐𝑙(𝜏ௌோ(𝑛)). 

(ii) ⇒ (iii) Given, 𝜏ௌோ(𝑛) is a nonempty soft rough subset of 𝜏ௌோ(𝑥), ie. , 𝜏ௌோ(𝑛) ⊂ 𝜏ௌோ(𝑥).That implies 
𝑆𝑅 𝑐𝑙 𝜏ௌோ(𝑛) ⊂ 𝑆𝑅 𝑐𝑙 𝜏ௌோ(𝑥)  

We have, 𝜏ௌோ(𝑥) ⊂ 𝑆𝑅 𝑐𝑙 𝜏ௌோ(𝑛) ⇒ 𝑆𝑅 𝑐𝑙 (𝜏ௌோ(𝑥)) ⊂ 𝑆𝑅൫𝑆𝑅 𝑐𝑙 𝜏ௌோ(𝑛)൯ ⇒ 𝑆𝑅 𝑐𝑙 𝜏ௌோ(𝑥) ⊂

𝑆𝑅 𝑐𝑙 𝜏ௌோ(𝑛). 
Hence, 𝑆𝑅 𝑐𝑙 𝜏ௌோ(𝑥) = 𝑆𝑅 𝑐𝑙 𝜏ௌோ(𝑛) for any nonempty soft rough subset 𝜏ௌோ(𝑛) of 𝜏ௌோ(𝑥). 
(iii) ⇒ (i) Suppose 𝜏ௌோ(𝑥) is not a soft rough minimal open set then there exists a non empty soft rough 

open set 𝜏ௌோ(ℎ) such that 𝜏ௌோ(ℎ) ⊂ 𝜏ௌோ(𝑥). Hence, there exists an element {𝑥} ∈ 𝜏ௌோ(𝑥) such that 
{𝑥} ∉ 𝑆𝑅 𝑐𝑙(𝜏ௌோ(ℎ)) ⇒ 𝑆𝑅 𝑐𝑙 {𝑥} ⊂ 𝑆𝑅 𝑐𝑙 (𝜏ௌோ(ℎ))′ which is contradiction.  

 
4. SOFT ROUGH MINIMAL IRRESOLUTE AND SOFT ROUGH MAXIMAL 

IRRESOLUTE:  
 
Definition 4.1: Let (𝑈, 𝜏ௌோ(𝑋), 𝐸) and (𝑉, 𝜏ௌோ(𝑌), 𝐸) be the soft rough topological spaces and a map 
𝑓: (𝑈, 𝜏ௌோ(𝑋), 𝐸) → (𝑉, 𝜏ௌோ(𝑌), 𝐸) is said to be a soft rough minimal irresolute if 𝑓ିଵ(𝐹(𝐸)) is a soft rough 
minimal open set in (𝑈, 𝜏ௌோ(𝑋), 𝐸)for a 𝑆𝑅 𝑀𝑖 𝑂(𝐹(𝐸))in (𝑉, 𝜏ௌோ(𝑌), 𝐸). 
 
Example 4.2:  
 𝑈 = {𝑥ଵ, 𝑥ଶ, 𝑥ଷ, 𝑥ସ}, 𝐸 = {𝑒ଵ, 𝑒ଶ, 𝑒ଷ, 𝑒ସ}, 𝐴 = {𝑒ଵ, 𝑒ଶ, 𝑒ଷ}⊂E and S= {(𝑒ଵ, {𝑥ଵ, 𝑥ଶ}), (𝑒ଶ, {𝑥ସ}), (𝑒ଷ, {𝑥ଵ, 𝑥ଷ})} . If 
X⊂U such that  𝑋 = {𝑥ଶ, 𝑥ସ}, then we have  𝑅௉(𝑋) = {𝑥ସ} ,𝑅௉(𝑋) = {𝑥ଵ, 𝑥ଶ, 𝑥ସ}𝑎𝑛𝑑 𝐵𝑛𝑑௉(𝑋) = {𝑥ଵ, 𝑥ଶ}. Thus 

𝜏ௌோ(𝑋) = {𝑈, ∅, {𝑥ସ}, {𝑥ଵ, 𝑥ଶ, 𝑥ସ}, {𝑥ଵ, 𝑥ଶ}} is a soft rough topology. Let 𝑉 = {𝑥ଵ, 𝑥ଶ, 𝑥ଷ, 𝑥ସ}, 𝑆′ =

{(𝑒ଵ, {𝑥ଵ, 𝑥ଷ}), (𝑒ଶ, {𝑥ସ}), (𝑒ଷ, {𝑥ଶ, 𝑥ଷ})} and 𝑌 = {𝑥ଵ, 𝑥ସ} ⊂ 𝑉  , then 𝑅௉(𝑌) = {𝑥ସ} ,𝑅௉(𝑌) =

{𝑥ଵ, 𝑥ଷ, 𝑥ସ} 𝑎𝑛𝑑 𝐵𝑛𝑑௉(𝑌) = {𝑥ଵ, 𝑥ଷ}. Thus 𝜏ௌோ′(𝑌) = {𝑉, ∅, {𝑥ସ}, {𝑥ଵ, 𝑥ଷ, 𝑥ସ}, {𝑥ଵ, 𝑥ଷ}} is a soft rough topology. 
Define 𝑓: (𝑈, 𝜏ௌோ(𝑋), 𝐸) → (𝑉, 𝜏ௌோ(𝑌), 𝐸) is an identity map. Then f is soft rough minimal irresolute map. 
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Definition 4.3: Let (𝑈, 𝜏ௌோ(𝑋), 𝐸) and (𝑉, 𝜏ௌோ(𝑌), 𝐸) be the soft rough topological spaces and a map 
𝑓: (𝑈, 𝜏ௌோ(𝑋), 𝐸) → (𝑉, 𝜏ௌோ(𝑌), 𝐸) is said to be a soft rough maximal irresolute if 𝑓ିଵ(𝐹(𝐸)) is a soft rough 
maximal open set in (𝑈, 𝜏ௌோ(𝑋), 𝐸) for a 𝑆𝑅 𝑀𝑎 𝑂(𝐹(𝐸))in (𝑉, 𝜏ௌோ(𝑌), 𝐸). 
 
Example 4.4: 𝑈 = {𝑥ଵ, 𝑥ଶ, 𝑥ଷ, 𝑥ସ}, 𝐸 = {𝑒ଵ, 𝑒ଶ, 𝑒ଷ, 𝑒ସ}, 𝐴 = {𝑒ଵ, 𝑒ଶ, 𝑒ଷ}⊂E and S=

{(𝑒ଵ, {𝑥ଶ}), (𝑒ଶ, {𝑥ଵ, 𝑥ଷ}), (𝑒ଷ, {𝑥ଵ, 𝑥ସ})} . If X⊂U such that  𝑋 = {𝑥ଶ, 𝑥ଷ}, then we have  𝑅௉(𝑋) = {𝑥ଶ} ,𝑅௉(𝑋) =

{𝑥ଵ, 𝑥ଶ, 𝑥ଷ}𝑎𝑛𝑑 𝐵𝑛𝑑௉(𝑋) = {𝑥ଵ, 𝑥ଷ}. Thus 𝜏ௌோ(𝑋) = {𝑈, ∅, {𝑥ଶ}, {𝑥ଵ, 𝑥ଶ, 𝑥ଷ}, {𝑥ଵ, 𝑥ଷ}} is a soft rough topology. 
Let 𝑉 = {𝑥ଵ, 𝑥ଶ, 𝑥ଷ, 𝑥ସ}, 𝑆′ = {(𝑒ଵ, {𝑥ଷ}), (𝑒ଶ, {𝑥ଵ, 𝑥ଶ}), (𝑒ଷ, {𝑥ଶ, 𝑥ସ})} and 𝑌 = {𝑥ଵ, 𝑥ଷ} ⊂ 𝑉  , then 𝑅௉(𝑌) = {𝑥ଷ} 

,𝑅௉(𝑌) = {𝑥ଵ, 𝑥ଶ, 𝑥ଷ} 𝑎𝑛𝑑 𝐵𝑛𝑑௉(𝑌) = {𝑥ଵ, 𝑥ଶ}. Thus 𝜏ௌோᇲ(𝑌) = {𝑉, ∅, {𝑥ଷ}, {𝑥ଵ, 𝑥ଶ, 𝑥ଷ}, {𝑥ଵ, 𝑥ଶ}} is a soft rough 
topology. Define 𝑓: (𝑈, 𝜏ௌோ(𝑋), 𝐸) → (𝑉, 𝜏ௌோ(𝑌), 𝐸) is an identity map. Then f is soft rough maximal irresolute 
map. 
 
Theorem 4.5: Every soft rough minimal irresolute map is a soft rough minimal continuous map and the converse 
is not true. 
 
Proof: Consider 𝑓: (𝑈, 𝜏ௌோ(𝑋), 𝐸) → (𝑉, 𝜏ௌோ(𝑌), 𝐸) is a soft rough minimal irresolute map. By the definition of 
4.1, 𝑓ିଵ(𝑆𝑅 𝑀𝑖 𝑂(𝜏ௌோ(𝑌)) is a soft rough minimal open set in (𝑈, 𝜏ௌோ(𝑋), 𝐸) for every soft rough minimal open 
set 𝑆𝑅 𝑀𝑖 𝑂(𝜏ௌோ(𝑌))in (𝑉, 𝜏ௌோ(𝑌), 𝐸). Since, every soft rough minimal open set is soft rough open set implies, 
𝑓ିଵ(𝑆𝑅 𝑀𝑖 𝑂(𝜏ௌோ(𝑌)) is a soft rough open set. Thus 𝑓: (𝑈, 𝜏ௌோ(𝑋), 𝐸) → (𝑉, 𝜏ௌோ(𝑌), 𝐸) is a soft rough minimal 
continuous. Converse is obvious by every soft rough open set does not imply soft rough minimal open set.  
 
Example 4.6: 𝑈 = {𝑥ଵ, 𝑥ଶ, 𝑥ଷ, 𝑥ସ}, 𝐸 = {𝑒ଵ, 𝑒ଶ, 𝑒ଷ, 𝑒ସ}, 𝐴 = {𝑒ଵ, 𝑒ଶ, 𝑒ଷ}⊂E and =

{(𝑒ଵ, {𝑥ଵ, 𝑥ଶ}), (𝑒ଶ, {𝑥ଶ}), (𝑒ଷ, {𝑥ଷ, 𝑥ସ})} . If 𝑋 ⊂ 𝑈 such that  𝑋 = {𝑥ଶ}, then we have  𝑅௉(𝑋) = {𝑥ଶ} ,𝑅௉(𝑋) =

{𝑥ଵ, 𝑥ଶ}𝑎𝑛𝑑 𝐵𝑛𝑑௉(𝑋) = {𝑥ଵ}. Thus 𝜏ௌோ(𝑋) = {𝑈, ∅, {𝑥ଶ}, {𝑥ଵ, 𝑥ଶ}, {𝑥ଵ}} is a soft rough topology. Let 𝑉 =
{𝑥ଵ, 𝑥ଶ, 𝑥ଷ, 𝑥ସ}, 𝑆′ = {(𝑒ଵ, {𝑥ଵ, 𝑥ଶ}), (𝑒ଶ, {𝑥ଵ, 𝑥ଷ}), (𝑒ଷ, {𝑥ଵ, 𝑥ସ})} and 𝑌 = {𝑥ଵ, 𝑥ଶ} ⊂ 𝑉  , then 𝑅௉(𝑌) = {𝑥ଵ, 𝑥ଶ} 

,𝑅௉(𝑌) = {𝑥ଵ, 𝑥ଶ, 𝑥ଷ, 𝑥ସ} 𝑎𝑛𝑑 𝐵𝑛𝑑௉(𝑌) = {𝑥ଷ, 𝑥ସ}. Thus 𝜏ௌோᇲ(𝑌) = {𝑉, ∅, {𝑥ଵ, 𝑥ଶ}, {𝑥ଵ, 𝑥ଶ, 𝑥ଷ, 𝑥ସ}, {𝑥ଷ, 𝑥ସ}} is a 
soft rough topology. Define 𝑓: (𝑈, 𝜏ௌோ(𝑋), 𝐸) → (𝑉, 𝜏ௌோ(𝑌), 𝐸) is an identity map. Then f is soft rough minimal 
continuous but not soft rough minimal irresolute map. 
 
Theorem 4.7: Every soft rough maximal irresolute map is soft rough maximal continuous map and the converse 
is not true. 
 
Proof: Similar to theorem 4.6. 
 
Remark 4.8: Soft rough minimal irresolute maps are independent of soft rough continuous (resp. soft rough 
maximal continuous) map. 
 
Example 4.9: 𝑈 = {𝑥ଵ, 𝑥ଶ, 𝑥ଷ, 𝑥ସ}, 𝐸 = {𝑒ଵ, 𝑒ଶ, 𝑒ଷ, 𝑒ସ}, 𝐴 = {𝑒ଵ, 𝑒ଶ, 𝑒ଷ}⊂E and 𝑆 =
{(𝑒ଵ, {𝑥ଵ, 𝑥ଷ}), (𝑒ଶ, {𝑥ଶ}), (𝑒ଷ, {𝑥ଷ, 𝑥ସ})}. If 𝑋 ⊂ 𝑈 such that  𝑋 = {𝑥ଵ, 𝑥ଶ}, then we have   
 
𝑅௉(𝑋) = {𝑥ଶ} ,𝑅௉(𝑋) = {𝑥ଵ, 𝑥ଶ, 𝑥ଷ}𝑎𝑛𝑑 𝐵𝑛𝑑௉(𝑋) = {𝑥ଵ, 𝑥ଷ}. Thus 𝜏ௌோ(𝑋) = {𝑈, ∅, {𝑥ଶ}, {𝑥ଵ, 𝑥ଶ, 𝑥ଷ}, {𝑥ଵ, 𝑥ଷ}} is 

a soft rough topology. Let 𝑉 = {𝑥ଵ, 𝑥ଶ, 𝑥ଷ, 𝑥ସ}, 𝑆′ = {(𝑒ଵ, {𝑥ଵ, 𝑥ଷ}), (𝑒ଶ, {𝑥ଶ}), (𝑒ଷ, {𝑥ଵ, 𝑥ସ})} and 𝑌 = {𝑥ଶ, 𝑥ସ} ⊂

𝑉  , then 𝑅௉(𝑌) = {𝑥ଶ} ,𝑅௉(𝑌) = {𝑥ଵ, 𝑥ଶ, 𝑥ସ} 𝑎𝑛𝑑 𝐵𝑛𝑑௉(𝑌) = {𝑥ଵ, 𝑥ସ}. Thus 𝜏ௌோᇲ(𝑌) =

{𝑉, ∅, {𝑥ଶ}, {𝑥ଵ, 𝑥ଶ, 𝑥ସ}, {𝑥ଵ, 𝑥ସ}} is a soft rough topology.  Define 𝑓: (𝑈, 𝜏ௌோ(𝑋), 𝐸) → (𝑉, 𝜏ௌோ(𝑌), 𝐸) is an identity 
map. Here 𝑓 is soft rough minimal irresolute but not soft rough continuous. 
 
Remark 4.10: Soft rough maximal irresolute maps are independent of sort rough continuous (resp. soft rough 
minimal continuous map). 
 
Example 4.11: 𝑈 = {𝑥ଵ, 𝑥ଶ, 𝑥ଷ, 𝑥ସ}, 𝐸 = {𝑒ଵ, 𝑒ଶ, 𝑒ଷ, 𝑒ସ}, 𝐴 = {𝑒ଵ, 𝑒ଶ, 𝑒ଷ}⊂E 
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𝑆 = {(𝑒ଵ, {𝑥ଵ, 𝑥ଶ}), (𝑒ଶ, {𝑥ସ}), (𝑒ଷ, {𝑥ଶ, 𝑥ଷ})}. If 𝑋 ⊂ 𝑈 such that  𝑋 = {𝑥ଵ, 𝑥ଶ}  ,then we have  𝑅௉(𝑋) = {𝑥ଵ, 𝑥ଶ} 

,𝑅௉(𝑋) = {𝑥ଵ, 𝑥ଶ, 𝑥ଷ}𝑎𝑛𝑑 𝐵𝑛𝑑௉(𝑋) = {𝑥ଷ}. Thus  𝜏ௌோ(𝑋) = {𝑈, ∅, {𝑥ଵ, 𝑥ଶ}, {𝑥ଵ, 𝑥ଶ, 𝑥ଷ}, {𝑥ଷ}} is a soft rough 
topology. Let 𝑉 = {𝑥ଵ, 𝑥ଶ, 𝑥ଷ, 𝑥ସ}, 𝑆′ = {(𝑒ଵ, {𝑥ଵ, 𝑥ଷ}), (𝑒ଶ, {𝑥ଶ, 𝑥ଷ}), (𝑒ଷ, {𝑥ସ})} and 𝑌 = {𝑥ଵ, 𝑥ଷ} ⊂ 𝑉  , then we 
have 𝑅௉(𝑌) = {𝑥ଵ, 𝑥ଷ} ,  𝑅௉(𝑌) = {𝑥ଵ, 𝑥ଶ, 𝑥ଷ} 𝑎𝑛𝑑 𝐵𝑛𝑑௉(𝑌) = {𝑥ଶ} . Thus 𝜏ௌோᇲ(𝑌) =

{𝑉, ∅, {𝑥ଵ, 𝑥ଷ}, {𝑥ଵ, 𝑥ଶ, 𝑥ଷ}, {𝑥ଶ}} is a soft rough topology. 
Define 𝑓: (𝑈, 𝜏ௌோ(𝑋), 𝐸) → (𝑉, 𝜏ௌோ(𝑌), 𝐸) be an identity map. Here 𝑓 is soft rough maximal irresolute but it is 
not a soft rough continuous. 
 
Remark 4.12: soft rough maximal irresolute and soft rough minimal irresolute maps are independent. 
 
Theorem 4.13: consider (𝑈, 𝜏ௌோ(𝑋), 𝐸) and (𝑉, 𝜏ௌோ(𝑌), 𝐸) are soft rough topological spaces and a map 
𝑓: (𝑈, 𝜏ௌோ(𝑋), 𝐸) → (𝑉, 𝜏ௌோ(𝑌), 𝐸) is a soft rough minimal irresolute if and only if inverse image of every soft 
rough maximal closed set in (𝑉, 𝜏ௌோ(𝑌), 𝐸) is a soft rough maximal closed set in (𝑈, 𝜏ௌோ(𝑋), 𝐸). 
 
Proof:  The proof follows from the definition and with the fact that complement of soft rough minimal open set 
is soft rough maximal closed set. 
 
Theorem 4.14: Composition of soft rough minimal irresolute map is soft rough minimal irresolute map. 
 
Proof: Consider 𝑓: (𝑈, 𝜏ௌோ(𝑋), 𝐸) → (𝑉, 𝜏ௌோ(𝑌), 𝐸) and 𝑔: (𝑉, 𝜏ௌோ(𝑌), 𝐸)→ (𝑊, 𝜏ௌோ(𝑍), 𝐸) are soft rough 
irresolute map. Consider a soft rough minimal open set 𝑆𝑅 𝑀𝑖 𝑂൫𝜏ௌோ(𝑍)൯ in (𝑊, 𝜏ௌோ(𝑍), 𝐸). By definition of soft 
rough minimal irresolute map, 𝑔ିଵ(𝑆𝑅 𝑀𝑖 𝑂൫𝜏ௌோ(𝑍)൯ is a soft rough minimal open set in 
(𝑉, 𝜏ௌோ(𝑌), 𝐸). 𝑓ିଵ(𝑔ିଵ(𝑆𝑅 𝑀𝑖 𝑂൫𝜏ௌோ(𝑍)൯is also a soft rough minimal open set in (𝑈, 𝜏ௌோ(𝑋), 𝐸) since f is a soft 
rough minimal irresolute. Therefore, 𝑓ିଵ(𝑔ିଵ(𝑆𝑅 𝑀𝑖 𝑂൫𝜏ௌோ(𝑍)൯ = (𝑔 ∘ 𝑓)ିଵ𝑆𝑅 𝑀𝑖 𝑂൫𝜏ௌோ(𝑍)൯. Thus, 𝑔 ∘ 𝑓 is a 
soft rough minimal irresolute.  
 
Theorem 4.15: consider (𝑈, 𝜏ௌோ(𝑋), 𝐸) and (𝑉, 𝜏ௌோ(𝑌), 𝐸) are soft rough topological spaces and a map 
𝑓: (𝑈, 𝜏ௌோ(𝑋), 𝐸) → (𝑉, 𝜏ௌோ(𝑌), 𝐸) is a soft rough maximal irresolute if and only if inverse image of every soft 
rough minimal closed set in (𝑉, 𝜏ௌோ(𝑌), 𝐸) is a soft rough minimal closed set in (𝑈, 𝜏ௌோ(𝑋), 𝐸). 
 
Proof:  The proof follows from the definition and with the fact that complement of soft rough maximal open set 
is soft rough minimal closed set. 
 
Result 4.16: Composition of soft rough maximal irresolute map is soft rough maximal irresolute map. 
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