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ABSTRACT:  

In this paper, we propose a novel diagnostic approach utilizing Nano topological space. Also, we examine the impact factors of hyperthyroidism in women through 

the concepts of Nanotopology 
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1. Introduction: 

        Hyperthyroidism is known as overactive thyroid. It occurs when your thyroid gland makes and releases too much thyroid hormone. The thyroid 

gland is shaped like a butterfly. It is in the front of your neck, below your Adam’s apple. The thyroid makes hormones that control your body’s metabolism. 

The common causes for hyperthyroidism are 

• Hyperfunctioning (overactive) thyroid nodules. One or more nodules or lumps in the thyroid grow. This increases the production of the 

thyroid hormone. 

• It is also caused by Graves’ disease, in which the immune system stimulates the thyroid, making it produce too much hormone. 

• Consuming foods or medicines that contain high levels of iodine can also lead to hyperthyroidism. 

The symptoms of the diseases are Heart palpitation, Weight loss, Brain fog, Swelling in neck, Hair loss, Menstrual cycle changes, Fatigue.L.Thivagar and 

Carmel Richard introduced the concept of Nano topological spaces with respect to a subset X of a universe U. The topology introduced here is named 

Nano topology because of its size, since it has at most 5 elements. In this paper we identify the impact factor of Hyperthyrodism in Women via Nano 

topology.  

2. Preliminaries. 

Definition: 2.1 

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

elements belonging to the same equivalence class are said to be indiscernible with one another. The pair (U, ) is said to be approximate space. Let  

X
 U.  

I. Lower approximation :  

 The lower approximation of X with respect to   is the set of all objects which  

             can for certain classified as X with respect to   and it is denoted by 
( )XL . 

                                    (i.e.) 
( )XL   =   

( ) ( ) XXX
Ux




:
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             Where   (x) denotes the equivalence class determined by x. 

I. Upper approximation  : 

                        The upper approximation of X with respect to   is the set of all objects               

             which can be possibly classified as X with  respect to   and it is denoted by
( )XU 

. 

                                   (i.e.)
( ) = XU

( ) ( )  
Ux

XXX


 :

 

II. Boundary  region  : 

                        The boundary region of X with respect to   is the set of all objects which can 

          classified neither as X nor  as  not  X  with respect to  and  it is denoted by
( )XB  .          

 (i.e.)
( ) ( ) ( )XLXUXB  −=

 

IV.    Nanotopology: 

                         Let U be a non-empty, finite universe of objects and  be an equivalence  

           relation on U. Let
UX 

.Let 
( ) ( ) ( ) ( ) .,,,, XBXUXLUX  = 

 

           Then 
( )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 
( )( )XU ,  

           is called the Nano topological space. 

Definition:2.2 

               Let U be a finite set and 
UX 

 then the basis of Nano topology 
( )X

 is given by,  
( ) ( ) ( ) .,, XBXLUX  =

 

3. Applications of Nano topology. 

3.1 Algoritham: 

Step:1     For a limited universe U, a limited set of attributes A which is partitioned in to two     class S and D and an equivalence relation   on U 

corresponding to S. 

Step: 2     Find the lower boundary, upper boundary and boundary region with respect to . 

Step: 3     Generate the Nano topology 
( )XS  and its basis 

( ).XS  

Step: 4     Eliminate an attributes Y from S and determine lower boundary, upper boundary  

                and boundary region for S-Y. 

Step: 5     Generate the Nano topology 
( )XYS−

 and its basis 
( ).XYS−

 

Step: 6     Repeat steps 4 and 5 for each attribute. 

Step: 7     The CORE attributes are those for which 
( ) ( ).XX YSS −= 

 

Step: 8     Eliminate an attribute not CORE. Repeat steps 4 and 7 and determine the CORE in  

                 all the cases 

Step: 9     The attributes in CORE are the risk factors that cause the disease. 
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INFORMATION TABLE 

Women Heart Palpitation Weight Loss Brain 

Fog 

Swelling 

in Neck 
Hair 

Loss 

Menstrual 

cycle 

Changes 

Fatigue Decision 

1W
 

✓  ✓    

  

✓  ✓    ✓  

2W
 

✓  1.  2.  ✓    ✓  ✓  ✓  

3W
 

✓  ✓      ✓  ✓      

4W
 

✓    ✓      ✓    ✓  

5W
 

✓    ✓            

6W
 

✓  ✓  ✓  ✓    ✓  ✓  ✓  

7W
 

✓  ✓      ✓  ✓      

8W
 

✓    ✓      ✓      

9W
 

✓    ✓            

10W
 

✓  ✓  ✓  ✓    ✓  ✓  ✓  

11W
 

  ✓  ✓    ✓        

12W
 

  ✓      ✓  ✓      

13W
 

✓    ✓            

14W
 

  ✓  ✓    ✓        

15W
 

✓      ✓    ✓  ✓  ✓  

16W
 

✓    ✓      ✓      

17W
 

✓  ✓      ✓  ✓      

18W
 

✓  ✓      ✓  ✓      

19W
 

✓  ✓  ✓  ✓    ✓  ✓  ✓  
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20W
 

✓  ✓  ✓    ✓        

 Here 


20

1=

=
i

iWU

 is the Women with the disease.  

 2019181716151413121110987654321 ,,,,,,,,,,,,,,,,,,, WWWWWWWWWWWWWWWWWWWWU =
 and A= {Heart 

palpitation, Weight loss, Brain fog, Swelling in neck, Hair loss, Menstrual cycle 

        Changes, Fatigue}. 

A is classified into two classes S = {HP, WL, BF, SN, HL, MC, F} and D = {Hyperthyrodism}. The family of equivalence classes U/S corresponding to 

S is given by  

( )
         

 
.

,,,,,,,,,,,,,,,,,,
/

12

2014111910613951684152181773,1









=
W

WWWWWWWWWWWWWWWWWWW
XU

 

CASEI: WOMEN WITH HYPERTHYROIDISM 

Here the set of Women with Hyperthyroidism is X= 
 .,,, 19,106,154,21 WWWWWWW

 

Then, 

( )= XL  .,,,, 19106152 WWWWW ( )  .,,,,,,,,,,, 168419106152181773,1 WWWWWWWWWWWWWXU =

( )  .,,,,,, 1684181773,1 WWWWWWWWXB =
 

Therefore the Nano topology is given by, 

( )
   

  







=
1684181773,1

168419106152181773,119106152

,,,,,,

,,,,,,,,,,,,,,,,,,,

WWWWWWWW

WWWWWWWWWWWWWWWWWWU
XS




( )     .,,,,,,,,,,,, 1684181773,119106152 WWWWWWWWWWWWWUXS =
 

STEPI: 

When the attribute “HP (Heart Palpitation)” is removed from S. 

( )( )
        

  







= −

201411

191061395168415212181773,1

,,

,,,,,,,,,,,,,,,
/

WWW

WWWWWWWWWWWWWWWWW
XU HPS

 

Then, 

( )( )  19106152 ,,,, WWWWWXL HPS =−

( ) ( )  .,,,,,,,,,,,, 12168419106152181773,1 WWWWWWWWWWWWWWXU HPS =−

( )( )  .,,,,,,, 168417121873,1 WWWWWWWWWXB HPS =−
 

Then the Nano topology is given by, 

( ) ( )
   

 
.

,,,,,,,

,,,,,,,,,,,,,,,,,,,,

168417121873,1

12168419106152181773,119106152









=−
WWWWWWWWW

WWWWWWWWWWWWWWWWWWWU
XHPS




( )( )     168417121873,119106152 ,,,,,,,,,,,,, WWWWWWWWWWWWWWUXHPS =−
 

( )( ) ( )andXXHence SHPS  −, ( )( ) ( ).XX SHPS  −
 

STEP II: 

When the attribute “WL (Weight Loss)” is removed from S. 
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( ) ( )
          

 
.

,,,,,,,,,,,,,,,,,,
/

12

2014111910613951684152181773,1









= −
W

WWWWWWWWWWWWWWWWWWW
XU WLS

 

Then, 

( ) ( )  19106152 ,,,, WWWWWXL WLS =−

( ) ( )  .,,,,,,,,,,, 168419106152181773,1 WWWWWWWWWWWWWXU WLS =−

( ) ( )  .,,,,,, 1684181773,1 WWWWWWWWXB WLS =−
 

Then the Nan topology is given by, 

( ) ( )
   

 
.

,,,,,,

,,,,,,,,,,,,,,,,,,,

1684181773,1

168419106152181773,119106152









=−
WWWWWWWW

WWWWWWWWWWWWWWWWWWU
XWLS




( ) ( )     ..,,,,,,,,,,,, 1684181773,119106152 WWWWWWWWWWWWWUXWLS =−
 

( ) ( ) ( ) andXXHence SWLS  =−, ( ) ( ) ( ).XX SWLS  =−
 

STEP III: 

   When the attribute “BF (Brain Fog) ” is removed from S. 

( )( )
      

 
.

,,,,,,,,,,,,,,,,,,
/

12

2014111910613951684152181773,1









= −
W

WWWWWWWWWWWWWWWWWWW
XU BFS

Then, 

( ) ( )  19106152 ,,,, WWWWWXL BFS =−
 

( ) ( )  .,,,,,,,,,,, 168419106152181773,1 WWWWWWWWWWWWWXU BFS =−
                       

( ) ( )  .,,,,,, 1684181773,1 WWWWWWWWXB BFS =−
 

Then the Nano topology is given by, 

( )( )
   

 
.

,,,,,,

,,,,,,,,,,,,,,,,,,,

1684181773,1

168419106152181773,119106152









=−
WWWWWWWW

WWWWWWWWWWWWWWWWWWU
XBFS




( )( )     .,,,,,,,,,,,, 1684181773,119106152 WWWWWWWWWWWWWUXBFS =−
 

( ) ( ) ( ) andXXHence SBFS  =−, ( ) ( ) ( ).XX SBFS  =−
 

STEP IV: 

  When the attribute “SN(Swelling in Neck)” is removed from S 

( ) ( )
           

 
.

,,,,,,,,,,,,,,,,,,
/

12

2014111910613951684152181773,1









= −
W

WWWWWWWWWWWWWWWWWWW
XU SNS

Then,  

( ) ( )  .,,,, 19106152 WWWWWXL SNS =−

( ) ( )  .,,,,,,,,,,, 168419106152181773,1 WWWWWWWWWWWWWXU SNS =−

( ) ( )  .,,,,,, 1684181773,1 WWWWWWWWXB SNS =−
 

Then the Nano topology is given by, 
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( ) ( )
   

 
.

,,,,,,

,,,,,,,,,,,,,,,,,,,

1684181773,1

168419106152181773,119106152









=−
WWWWWWWW

WWWWWWWWWWWWWWWWWWU
XSNS




( ) ( )     .,,,,,,,,,,,, 1684181773,119106152 WWWWWWWWWWWWWUXSNS =−
 

( ) ( ) ( )andXXHence SSNS  =−, ( ) ( ) ( ).XX SSNS  =−
 

STEP V: 

When the attribute “HL (Hair Loss)” is removed from S. 

( )( )
      

 
.

,,,,,,,,,,,,,,,,,,
/

12

2014111910613951684152181773,1









= −
W

WWWWWWWWWWWWWWWWWWW
XU HLS

Then,  

( ) ( )  .,,,, 19106152 WWWWWXL HLS =−

( ) ( )  .,,,,,,,,,,, 168419106152181773,1 WWWWWWWWWWWWWXU HLS =−

( ) ( )  .,,,,,, 1684181773,1 WWWWWWWWXB HLS =−
 

 Then the Nano topology is given by, 

( ) ( )
   

 
.

,,,,,,

,,,,,,,,,,,,,,,,,,,

1684181773,1

168419106152181773,119106152









=−
WWWWWWWW

WWWWWWWWWWWWWWWWWWU
XHLS




( ) ( )     .,,,,,,,,,,,, 1684181773,119106152 WWWWWWWWWWWWWUXHLS =−
 

( ) ( ) ( )andXXHence SHLS  =−, ( ) ( ) ( ).XX SHLS  =−
 

STEP VI: 

When the attribute “MC (Menstrual cycle Changes)” is removed from S. 

( ) ( )
         

 
.

,,,,,,,,,,,,,,,,,,
/

12

2014111910613951684152181773,1









= −
W

WWWWWWWWWWWWWWWWWWW
XU MCS

Then, 

( ) ( )  .,,,, 19106152 WWWWWXL MCS =−

( ) ( )  .,,,,,,,,,,,,,, 1395168419106152181773,1 WWWWWWWWWWWWWWWWXU MCS =−

( ) ( )  .,,,,,,,,, 13951684181773,1 WWWWWWWWWWWXB MCS =−
 

 Then the Nano topology is given by, 

( ) ( )
   

 
.

,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,

13951684181773,1

1395168419106152181773,119106152









=−
WWWWWWWWWWW

WWWWWWWWWWWWWWWWWWWWWU
XMCS




( ) ( )     .,,,,,,,,,,,,,,, 13951684181773,119106152 WWWWWWWWWWWWWWWWUXMCS =−
 

( )( ) ( )andXXHence SMCS  −, ( )( ) ( ).XX SMCS  −
 

STEP VII: 

When the attribute “ F (Fatigue)” is removed from S. 

( )( )
      

 
.

,,,,,,,,,,,,,,,,,,
/

12

2014111910613951684152181773,1









= −
W

WWWWWWWWWWWWWWWWWWW
XU FS

 

Then,  
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( )( )  .,,,, 19106152 WWWWWXL FS =−

( )( )  .,,,,,,,,,,, 168419106152181773,1 WWWWWWWWWWWWWXU FS =−

( )( )  .,,,,,, 1684181773,1 WWWWWWWWXB FS =−
 

 Then the Nano topology is given by, 

( )( )
   

 
.

,,,,,,

,,,,,,,,,,,,,,,,,,,

1684181773,1

168419106152181773,119106152









=−
WWWWWWWW

WWWWWWWWWWWWWWWWWWU
XFS




( )( )    .,,,,,,,,,,,, 1684181773,119106152 WWWWWWWWWWWWWUXFS =−
 

( )( ) ( )andXXHence SFS  =−, ( )( ) ( ).XX SFS  =−
 

Therefore,  

CORE (A)={Heart Palpitation , Menstrual cycle Changes} 

CASE II: WOMEN WITHOUT HYPERTHYROIDISM 

The family of equivalence classes U/S corresponding to S is given by  

( )
          

 
.

,,,,,,,,,,,,,,,,,,
/

12

2014111910613951684152181773,1









=
W

WWWWWWWWWWWWWWWWWWW
YU

 

Assume the set of Women without Hyperthyroidism is Y= 
 .,,,, 139573 WWWWW

 

Then, 

( )  122014111395 ,,,,,, WWWWWWWYL =

( )  1220141113951684181773,1 ,,,,,,,,,,,,, WWWWWWWWWWWWWWWYU =

( )  1684181773,1 ,,,,,, WWWWWWWWYB =
 

Then the Nano topology is given by, 

( )
   

  







=
1684181773,1

1220141113951684181773,1122014111395

,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,

WWWWWWWW

WWWWWWWWWWWWWWWWWWWWWWU
YS




( )     1684181773,1122014111395 ,,,,,,,,,,,,,, WWWWWWWWWWWWWWWUYS =
 

STEP I: 

When the attribute “HP (Heart Palpitation)” is removed from S. 

( )( )
     

  







= −

201411

191061395168415212181773,1

,,

,,,,,,,,,,,,,,,
/

WWW

WWWWWWWWWWWWWWWWW
YU HPS

 

Then, 

( )( )  2014111395 ,,,,, WWWWWWYL HPS =−

( )( )  1220141113951684181773,1 ,,,,,,,,,,,,, WWWWWWWWWWWWWWWYU HPS =−

 ( )  121684181773,1 ,,,,,,, WWWWWWWWWYB HPS =−
 

Then the Nano topology is given by, 

( )( )
   

  







=−

121684181773,1

1220141113951684181773,12014111395

,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,

WWWWWWWWW

WWWWWWWWWWWWWWWWWWWWWU
YHPS




( )( )    121684181773,12014111395 ,,,,,,,,,,,,,, WWWWWWWWWWWWWWWUYHPS =−
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( )( ) ( )andYYHence SHPS  −, ( )( ) ( ).YY SHPS  −
 

STEP II: 

When the attribute “WL (Weight Loss)” is removed from S. 

( ) ( )
          

 
.

,,,,,,,,,,,,,,,,,,
/

12

2014111910613951684152181773,1









= −
W

WWWWWWWWWWWWWWWWWWW
YU WLS

 

Then, 

( )( )  122014111395 ,,,,,, WWWWWWWYL WLS =−

( )( )  1220141113951684181773,1 ,,,,,,,,,,,,, WWWWWWWWWWWWWWWYU WLS =−

( )( )  1684181773,1 ,,,,,, WWWWWWWWYB WLS =−
 

Then the Nano topology is given by, 

( )( )
   

  







=−

1684181773,1

1220141113951684181773,1122014111395

,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,

WWWWWWWW

WWWWWWWWWWWWWWWWWWWWWWU
YWLS




( )( )     1684181773,1122014111395 ,,,,,,,,,,,,,, WWWWWWWWWWWWWWWUYWLS =−
 

( )( ) ( ) andYYHence SWLS  =−, ( )( ) ( ).YY SWLS  =−
 

STEP III: 

When the attribute “BF (Brain Fog)” is removed from S. 

( )( )
          

 
.

,,,,,,,,,,,,,,,,,,
/

12

2014111910613951684152181773,1









= −
W

WWWWWWWWWWWWWWWWWWW
YU BFS

 

Then, 

( )( )  122014111395 ,,,,,, WWWWWWWYL BFS =−

( )( )  1220141113951684181773,1 ,,,,,,,,,,,,, WWWWWWWWWWWWWWWYU BFS =−

( )( )  1684181773,1 ,,,,,, WWWWWWWWYB BFS =−
 

Then the Nano topology is given by, 

( )( )
   

  







=−

1684181773,1

1220141113951684181773,1122014111395

,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,

WWWWWWWW

WWWWWWWWWWWWWWWWWWWWWWU
YBFS




( )( )     1684181773,1122014111395 ,,,,,,,,,,,,,, WWWWWWWWWWWWWWWUYBFS =−
 

( )( ) ( ) andYYHence SBFS  =−, ( )( ) ( ).YY SBFS  =−
 

STEP IV:  

When the attribute “SN (Swelling in Neck)” is removed from S. 

( )( )
          

 
.

,,,,,,,,,,,,,,,,,,
/

12

2014111910613951684152181773,1









= −
W

WWWWWWWWWWWWWWWWWWW
YU SNS

Then, 

( )( )  122014111395 ,,,,,, WWWWWWWYL SNS =−

( )( )  1220141113951684181773,1 ,,,,,,,,,,,,, WWWWWWWWWWWWWWWYU SNS =−

( )( )  1684181773,1 ,,,,,, WWWWWWWWYB SNS =−
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Then the Nano topology is given by, 

( )( )
   

  







=−

1684181773,1

1220141113951684181773,1122014111395

,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,

WWWWWWWW

WWWWWWWWWWWWWWWWWWWWWWU
YSNS




( )( )    1684181773,1122014111395 ,,,,,,,,,,,,,, WWWWWWWWWWWWWWWUYSNS =−
 

( )( ) ( ) andYYHence SSNS  =−, ( )( ) ( ).YY SSNS  =−
 

STEP V: 

When the attribute “HL (Hair Loss)” is removed from S. 

( )( )
           

 
.

,,,,,,,,,,,,,,,,,,
/

12

2014111910613951684152181773,1









= −
W

WWWWWWWWWWWWWWWWWWW
YU HLS

Then, 

( )( )  122014111395 ,,,,,, WWWWWWWYL HLS =−

( )( )  1220141113951684181773,1 ,,,,,,,,,,,,, WWWWWWWWWWWWWWWYU HLS =−

( )( )  1684181773,1 ,,,,,, WWWWWWWWYB HLS =−
 

Then the Nano topology is given by, 

( )( )
   

  







=−

1684181773,1

1220141113951684181773,1122014111395

,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,

WWWWWWWW

WWWWWWWWWWWWWWWWWWWWWWU
YHLS




( )( )    1684181773,1122014111395 ,,,,,,,,,,,,,, WWWWWWWWWWWWWWWUYHLS =−
 

( )( ) ( ) andYYHence SHLS  =−, ( )( ) ( ).XX SBFS  =−
 

STEP VI: 

When the attribute “MC (Menstrual cycle Changes)” is removed from S. 

( )( )
     

 
.

,,,,,,,,,,,,,,,,,,
/

12

2014111910613951684152181773,1









= −
W

WWWWWWWWWWWWWWWWWWW
YU MCS

Then, 

( )( )  12201411 ,,, WWWWYL MCS =−

( )( )  1220141113951684181773,1 ,,,,,,,,,,,,, WWWWWWWWWWWWWWWYU MCS =−

( )( )  13951684181773,1 ,,,,,,,,, WWWWWWWWWWWYB MCS =−
 

Then the Nano topology is given by, 

( )( )
   

  







=−

13951684181773,1

1220141113951684181773,112201411

,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,

WWWWWWWWWWW

WWWWWWWWWWWWWWWWWWWU
YMCS




( )( )     16139584181773,112201411 ,,,,,,,,,,,,,, WWWWWWWWWWWWWWWUYMCS =−
 

( )( ) ( )andYYHence SMCS  −, ( )( ) ( ).YY SMCS  −
 

STEP VII: 

When the attribute “F (Fatigue)” is removed from S. 

( )( )
      

 
.

,,,,,,,,,,,,,,,,,,
/

12

2014111910613951684152181773,1









= −
W

WWWWWWWWWWWWWWWWWWW
YU FS

Then,  
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( )( )  122014111395 ,,,,,, WWWWWWWYL FS =−

( )( )  1220141113951684181773,1 ,,,,,,,,,,,,, WWWWWWWWWWWWWWWYU FS =−

( )( )  1684181773,1 ,,,,,, WWWWWWWWYB FS =−
 

Then the Nano topology is given by, 

( )( )
   

  







=−

1684181773,1

1220141113951684181773,1122014111395

,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,

WWWWWWWW

WWWWWWWWWWWWWWWWWWWWWWU
YFS




( )( )    1684181773,1122014111395 ,,,,,,,,,,,,,, WWWWWWWWWWWWWWWUYFS =−
 

( )( ) ( ) andYYHence SFS  =−, ( )( ) ( ).XX SFS  =−
 

Therefore,  

             CORE (A) = {Heart Palpitation, Menstrual cycle changes} 

4. Conclusion: 

We conclude that, “Heart Palpitation ,Menstrual cycle Changes”, are the most impact factors for “HYPERTHYRODISM IN WOMEN”. Also,The 

Concepts of Nano topology can be applied in various fields namely, Medical field, Academic related field, Marketing fields, Business sectors and so on. 
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