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Abstract:  

In this article, a distinct approach in Nano topology is used as the perception to reduce conditional attributes”. Also we identified the major symptoms to determine 

the Bacterial leaf blight of rice.  

Keywords: Core, lower approximation, upper approximation, boundary region, attributes, Nano topology. 

1. Introduction: 

Bacterial leaf blight is a diseases or injury of plants marked by the formation of lesions, withering & death of parts (such as leaves & tubers). It is one of 

the most serious threats to the rice crop in irrigated and rainfed areas of the world. The symptoms of the diseases are Dry Rapidly, Wither, Bacterial ooze, 

Discoloured, Cracked, Swollen and  Flattened .The theory of nano topology was introduced by Lellis Thivagar et al[5].They defined a nano topological 

spaces with respect to a subset X of a universe ‘U’ which is defined based on lower and upper approximations of X. In this paper, we determine the risk 

factor for the resolve of disease Bacterial leaf blight of rice via nano topology. 

2. Preliminaries 

Definition:2.1. [5] 

Let U be a non-empty finite set of subject called the “universe” and R be an equivalence relation on U named as the indisceribility relation elements 

belonging to the same equivalence class are said to be indiscerrible with one another. The pair (U, R) is said to be approximate space. Let  
X

 U. 

i. Lower approximation :  

The lower approximation of X with respect to R is the set of all objects  which can for  certain classified as  X  with  respect  to  R   and  it  is denoted  by  

𝐿𝑂𝑅(𝑋) . (i.e.)  𝐿𝑂𝑅(𝑋)  =   ⋃𝑥∈𝑈 {𝑅(𝑋) : 𝑅 (𝑋) ⊆ 𝑋} where R(x) denotes the equivalence class determined by x.  

ii. Upper approximation: - 

The upper approximation of X with respect to R is the set of all objects which can be possibly classified as  x  with respect to R and it is denoted by 

( )xUPR  .(i.e.)  𝑈𝑃𝑅(𝑋)  =  ⋃ {𝑅(𝑋) : 𝑅 (𝑋) ∩ 𝑋 ≠ 𝜑}𝑥∈𝑈  

iii. Boundary region: - 

The boundary region of X with respect to R is the set of all objects which can classified neither as  x nor  as  not  x  with respect to  R and  it is denoted 

by  𝐵𝐷𝑅(𝑋) . (i.e.) 𝐵𝐷𝑅(𝑋) = 𝑈𝑃𝑅(𝑋) − 𝐿𝑂𝑅(𝑋) 

iv. Nano topology:  

Let U be a non-empty, finite universe of objects and R be an equivalence relation on U. Let 𝑋 ⊆ 𝑈. Let 𝜏𝑅(𝑋) = {𝑈, 𝜑, 𝐿𝑂𝑅(𝑋), 𝑈𝑃𝑅(𝑋), 𝐵𝐷𝑅(𝑋)}.  

 Then 𝜏𝑅(𝑋) is a topology on U, called as the Nano topology with respect to X. Elements of the Nano topology are known as the Nano open sets in U and 

(𝑈, 𝜏𝑅(𝑋))  is called the Nano topological space.  

Definition: 2.2.[5]      

v. Basis: 
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Let U be a finite set and 𝑋 ⊆ 𝑈. Then the basis of Nano topology 𝜏(𝑋) is given by   𝛽𝑅(𝑋) = {𝑈, 𝐿𝑂𝑅(𝑋), 𝐵𝐷𝑅(𝑋)} 

3. Application of Nano Topology in reduction of attributes: 

3.1 Algorithm:   

Step: 1    

Considering a deterministic universe U a finite set A of attributes split into two classes C for conditional attributes as well as D for decision attributes, on 

equivalence relation R on U correlating to C and a subset X of U. 

Step: 2 

Determine the lower and upper approximations as well as the boundary region of X in relation on R  

Step: 3 

Create the nano topology 𝜏𝑅(𝑋) on U, as well as and its basis 𝛽𝑅(𝑋)   

Step: 4 

Remove an attribute x from C and determine the lower and upper approximations and the boundary region of X with respect to the equivalence relation 

on 𝐶 − {𝑋}. 

Step:  5 

Create a nano topology 𝜏𝑅(𝑋) on U 

Step:  6 

Repeat step 3 and 4 for all attributes on C   

Step:  7  

Those attribute in C for which 𝜏𝐶−𝑥(𝑋) ≠ 𝜏𝑅(𝑋) form the core(R). 

INFORMATION TABLE 

RICE PLANT  DR W BO DC CR SW FL RESULT 

R1 ✓  ✓      ✓  ✓    ✓  

R2 ✓      ✓    ✓  ✓  ✓  

 

R3 ✓  ✓      ✓  ✓      

 

R4 ✓    ✓      ✓    ✓  

 

R5 ✓    ✓            

 

R6 ✓  ✓  ✓  ✓    ✓  ✓  ✓  

 

R7 ✓  ✓      ✓  ✓      

 

R8 ✓    ✓      ✓      

 

R9 ✓    ✓            

 

R10 ✓  ✓  ✓  ✓    ✓  ✓  ✓  

 

R11   ✓  ✓    ✓        

 

R12   ✓      ✓  ✓      

 

R13 ✓    ✓            
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R14   ✓  ✓    ✓        

 

R15 ✓      ✓    ✓  ✓  ✓  

 

Here U= ⋃ R15
𝑖=1 𝑖 is the set of rice plant and the attributes A is equal to [ DR = Dry Rapidly; W = Wither; BO = Bacterial Ooze; DC = Discoloured; CR 

= Cracked ; 

SW = Swollen; FL = Flattened].   

Here   C   is denoted as condition attributes = {DR, W, BO, DC, CR, SW, FL} and D is denoted as decision attributes = {Bacterial Blight}. 

CASE:-  1   RICE PLANT WITH  BACTERIAL BLIGHT :- 

Assume 𝑋 = {𝑅1}, {𝑅2}, {𝑅4}, {𝑅6}, {𝑅10}, {𝑅15} be the set of rice plant with Bacterial blight      then,  

  𝑈 𝑅(𝐶)⁄ = {{𝑅1, 𝑅3, 𝑅7}, {𝑅2, 𝑅15}, {𝑅4, 𝑅8}, {𝑅5, 𝑅9, 𝑅13}, {𝑅6, 𝑅10}, {𝑅11, 𝑅14}, {𝑅12}} 

Here,     

             𝐿𝑂𝑅(𝑋) = {𝑅2, 𝑅15, 𝑅6, 𝑅10},    

             𝑈𝑃𝑅(𝑋) = {𝑅1, 𝑅2, 𝑅3, 𝑅4, 𝑅6, 𝑅7, 𝑅8, 𝑅10, 𝑅15} 

             𝐵𝐷𝑅(𝑋) = {𝑅1, 𝑅3, 𝑅
4
, 𝑅7, 𝑅8 }  

 and the Nano topology is given by, 

     𝜏𝑅(𝐶)(𝑋) = {𝑈, 𝜑, {𝑅2, 𝑅6, 𝑅10, 𝑅15}, {𝑅1, 𝑅2, 𝑅3, 𝑅4, 𝑅6, 𝑅7, 𝑅8, 𝑅10, 𝑅15, }, {𝑅1,, 𝑅3, 𝑅4, 𝑅7, 𝑅8, }} 

STEP: - 1 

When the attribute “DRY RAPIDLY” is removed from C. Then, 

         𝑈 𝑅(𝐶 − 𝐷𝑅)⁄ = {{𝑅1, 𝑅3, 𝑅7, 𝑅12}, {𝑅2, 𝑅15}, {𝑅4, 𝑅8}, {𝑅5, 𝑅9, 𝑅13}, {𝑅6, 𝑅10}, {𝑅11, 𝑅14}}  

    Here, 

             𝐿𝑂(𝐶−𝐷𝑅)(𝑋) = {𝑅2, 𝑅15, 𝑅6, 𝑅10}  , 

             𝑈𝑃(𝐶−𝐷𝑅)(𝑋) = {𝑅1, 𝑅2, 𝑅3, 𝑅4, 𝑅6, 𝑅7, 𝑅8, 𝑅10, 𝑅12, 𝑅15} 

            𝐵𝐷(𝐶−𝐷𝑅)(𝑋) = {𝑅1, 𝑅3, 𝑅
4

, 𝑅7, 𝑅8 𝑅12}  

 Then the Nano topology is given by, 

𝜏(𝐶−𝐷𝑅)(𝑋) = {𝑈, 𝜑, {𝑅2, 𝑅6, 𝑅10, 𝑅15}, {𝑅1, 𝑅2, 𝑅3, 𝑅4, 𝑅6, 𝑅7, 𝑅8, 𝑅10, 𝑅12, 𝑅15, }, {𝑅1,, 𝑅3, 𝑅4, 𝑅7, 𝑅8, 𝑅12}} 

 Hence, 𝜏(𝐶−𝐷𝑅)(𝑋) ≠ 𝜏𝑅(𝐶)(𝑋) 

STEP: - 2 

When the attribute “Wither” is removed from C. Then, 

     𝑈 𝑅(𝐶 − 𝑊)⁄ = {{𝑅1, 𝑅3, 𝑅7}, {𝑅2, 𝑅15}, {𝑅4, 𝑅8}, {𝑅5, 𝑅9, 𝑅13}, {𝑅6, 𝑅10}, {𝑅11, 𝑅14}, {𝑅12}} .     Here,  

           𝐿𝑂(𝐶−𝑤)(𝑋) = {𝑅2, 𝑅15, 𝑅6, 𝑅10} , 

          𝑈𝑃(𝐶−𝑊)(𝑋) = {𝑅1, 𝑅2, 𝑅3, 𝑅4, 𝑅6, 𝑅7, 𝑅8, 𝑅10, 𝑅15} 

          𝐵𝐷(𝐶−𝑊)(𝑋) = {𝑅1, 𝑅3, 𝑅
4

, 𝑅7, 𝑅8} . 

 Then the Nano topology is given by, 

             𝜏(𝐶−𝑤)(𝑋) = {𝑈, 𝜑, {𝑅2, 𝑅6, 𝑅10, 𝑅15}, {𝑅1, 𝑅2, 𝑅3, 𝑅4, 𝑅6, 𝑅7, 𝑅8, 𝑅10, 𝑅15, }, {𝑅1,, 𝑅3, 𝑅4, 𝑅7, 𝑅8, }}. 

  Hence, 𝜏(𝐶−𝑤)(𝑋) = 𝜏𝑅(𝐶)(𝑋) 

STEP:-  3  

When the attribute “BACTERIAL OOZE” is removed from c. Then, 

               𝑈 𝑅(𝐶 − 𝐵𝑂)⁄ (𝑋) = {{𝑅1, 𝑅3, 𝑅7}, {𝑅2, 𝑅15}, {𝑅4, 𝑅8}, {𝑅5, 𝑅9, 𝑅13}, {𝑅6, 𝑅10}, {𝑅11, 𝑅14}, {𝑅12}} 

 Here, 
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             𝐿𝑂(𝐶−𝐵𝑂)(𝑋) = {𝑅2, 𝑅15, 𝑅6, 𝑅10} , 

            𝑈𝑃(𝐶−𝐵𝑂)(𝑋) = {𝑅1, 𝑅2, 𝑅3, 𝑅4, 𝑅6, 𝑅7, 𝑅8, 𝑅10, 𝑅15}                

           𝐵𝐷(𝐶−𝐵𝑂)(𝑋) = {𝑅1, 𝑅3, 𝑅
4

, 𝑅7, 𝑅8}.  

 Then the Nano topology is given by, 

           𝜏(𝐶−𝐵𝑂)(𝑋) = {𝑈, 𝜑, {𝑅2, 𝑅6, 𝑅10, 𝑅15}, {𝑅1, 𝑅2, 𝑅3, 𝑅4, 𝑅6, 𝑅7, 𝑅8, 𝑅10, 𝑅15, }, {𝑅1,, 𝑅3, 𝑅4, 𝑅7, 𝑅8, }} 

 Hence, 𝜏(𝐶−𝐵𝑂)(𝑋) = 𝜏𝑅(𝐶)(𝑋) .  

STEP:- 4 

When the attributes “DISCOLOURED” is removed from C. Then, 

𝑈
𝑅(𝐶 − 𝐷𝐶)⁄ (𝑋) = {{𝑅1, 𝑅3, 𝑅7}, {𝑅2, 𝑅15}, {𝑅4, 𝑅8}, {𝑅5, 𝑅9, 𝑅13}, {𝑅6, 𝑅10}, {𝑅11, 𝑅14}, {𝑅12}} . 

 Here, 

            𝐿𝑂(𝐶−𝐷𝐶)(𝑋) = {𝑅2, 𝑅15, 𝑅6, 𝑅10} ,   

            𝑈𝑃(𝐶−𝐷𝐶)(𝑋) = {𝑅1, 𝑅2, 𝑅3, 𝑅4, 𝑅6, 𝑅7, 𝑅8, 𝑅10, 𝑅15}                                                 

           𝐵𝐷(𝐶−𝐷𝐶)(𝑋) = {𝑅1, 𝑅3, 𝑅
4
, 𝑅7, 𝑅8} .  

  Then the Nano topology is given by, 

        𝜏(𝐶−𝐷𝐶)(𝑋) = {𝑈, 𝜑, {𝑅2, 𝑅6, 𝑅10, 𝑅15}, {𝑅1, 𝑅2, 𝑅3, 𝑅4, 𝑅6, 𝑅7, 𝑅8, 𝑅10, 𝑅15, }, {𝑅1,, 𝑅3, 𝑅4, 𝑅7, 𝑅8, }} . 

   Hence, 𝜏(𝐶−𝐷𝐶)(𝑋) = 𝜏𝑅(𝐶)(𝑋)      

STEP:- 5   

When the attributes “CRACKED” is removed from C. Then  

       𝑈 𝑅(𝐶 − 𝐶𝑅)⁄ (𝑋) = {{𝑅1, 𝑅3, 𝑅7}, {𝑅2, 𝑅15}, {𝑅4, 𝑅8}, {𝑅5, 𝑅9, 𝑅13}, {𝑅6, 𝑅10}, {𝑅11, 𝑅14}, {𝑅12}} .                                

 Here, 

            𝐿𝑂(𝐶−𝐶𝑅)(𝑋) = {𝑅2, 𝑅15, 𝑅6, 𝑅10}, 

            𝑈𝑃(𝐶−𝐶𝑅)(𝑋) = {𝑅1, 𝑅2, 𝑅3, 𝑅4, 𝑅6, 𝑅7, 𝑅8, 𝑅10, 𝑅15}, 

           𝐵𝐷(𝐶−𝐶𝑅)(𝑋) = {𝑅1, 𝑅3, 𝑅
4

, 𝑅7, 𝑅8} .   

Then the Nano topology is given by, 

          𝜏(𝐶−𝐶𝑅)(𝑋) = {𝑈, 𝜑, {𝑅2, 𝑅6, 𝑅10, 𝑅15}, {𝑅1, 𝑅2, 𝑅3, 𝑅4, 𝑅6, 𝑅7, 𝑅8, 𝑅10, 𝑅15, }, {𝑅1,, 𝑅3, 𝑅4, 𝑅7, 𝑅8, }} . 

Hence, 𝜏𝑅(𝐶−𝐶𝑅)(𝑋) = 𝜏𝑅(𝐶)(𝑋)                            

STEP:- 6  

When the attributes “SWOLLEN” is removed from C. Then, 

        𝑈 𝑅(𝐶 − 𝑆𝑊)⁄ (𝑋) = {{𝑅1, 𝑅3, 𝑅7}, {𝑅2, 𝑅15}, {𝑅4, 𝑅8, 𝑅5, 𝑅9, 𝑅13}, {𝑅6, 𝑅10}, {𝑅11, 𝑅14}, {𝑅12}} . 

Here,         

             𝐿𝑂(𝐶−𝑆𝑊)(𝑋) = {𝑅2, 𝑅15, 𝑅6, 𝑅10} ,         

            𝑈𝑃(𝐶−𝑆𝑊)(𝑋) = {𝑅1, 𝑅2, 𝑅3, 𝑅4, 𝑅5, 𝑅6, 𝑅7, 𝑅8, 𝑅9, 𝑅13, 𝑅10, 𝑅15}   

           𝐵𝐷(𝐶−𝑆𝑊)(𝑋) = {𝑅1, 𝑅3, R4, 𝑅7, 𝑅8, 𝑅9, 𝑅13} . 

  Then the Nano topology is given by,   

𝜏𝑅(𝐶−𝑆𝑊)
(𝑋) = {𝑈, 𝜑, {𝑅2, 𝑅6, 𝑅10, 𝑅15}, {𝑅1, 𝑅2, 𝑅3, 𝑅4, 𝑅5, 𝑅6, 𝑅7, 𝑅8, 𝑅9, 𝑅10, 𝑅13, 𝑅15, }, {𝑅1,, 𝑅3, 𝑅4, 𝑅7, 𝑅8, 𝑅9, 𝑅13}} 

Hence, 𝜏𝑅(𝐶−𝑆𝑊)(𝑋) ≠ 𝜏𝑅(𝐶)(𝑋)                       

STEP:- 7 

         When the attributes “FLATTENED” is removed from C. Then, 

               𝑈 𝑅(𝐶 − 𝐹𝐿)⁄ (𝑋) = {{𝑅1, 𝑅3, 𝑅7}, {𝑅2, 𝑅15}, {𝑅4, 𝑅8}, {𝑅5, 𝑅9, 𝑅13}, {𝑅6, 𝑅10}, {𝑅11, 𝑅14}, {𝑅12}}  
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Here,  

                   𝐿𝑂(𝐶−𝐹𝐿)(𝑋) = {𝑅2, 𝑅15, 𝑅6, 𝑅10}    

                  𝑈𝑃(𝐶−𝐹𝐿)(𝑋) = {𝑅1, 𝑅2, 𝑅3, 𝑅4, 𝑅6, 𝑅7, 𝑅8, 𝑅10, 𝑅15} 

                 𝐵𝐷(𝐶−𝐹𝐿)(𝑋) = {𝑅1, 𝑅3, 𝑅
4

, 𝑅7, 𝑅8} 

Then the Nano topology is given by,  

  𝜏(𝐶−𝐹𝐿)(𝑋) = {𝑈, 𝜑, {𝑅2, 𝑅6, 𝑅10, 𝑅15}, {𝑅1, 𝑅2, 𝑅3, 𝑅4, 𝑅6, 𝑅7, 𝑅8, 𝑅10, 𝑅15, }, {𝑅1,, 𝑅3, 𝑅4, 𝑅7, 𝑅8, }}     

Hence,  𝜏(𝐶−𝐹𝐿)(𝑋) = 𝜏𝑅(𝐶)(𝑋)            

Therefore, CORE (R) = {DRYRAPIDLY, SWOLLEN} 

CASE:-II:  RICE PLANT WITHOUT BACTERIAL BLIGHT 

Assume 𝑋 = {𝑅3, 𝑅5, 𝑅7, 𝑅8, 𝑅9, 𝑅11, 𝑅12, 𝑅13, 𝑅14} be the set of rice plant without bacterial blight. By using the same procedure as in case –I, we get   

 CORE (R) = {DRYRAPIDLY, SWOLLEN}. 

4. OBSERVATION: 

From the above two cases, we observe that the core is {DRY RAPIDLY, SWOLLEN} 

 5. CONCLUSION: 

We conclude that, DRY RAPIDLY, SWOLLEN are the most impact factors for “BACTERIAL LEAF BLIGHT OF RICE”. Also this method can be 

applied in various fields namely, Medical field, Academic related field, Marketing fields, Business sectors and so on.    
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