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Abstract 

In this paper, a new form of Fuzzy Number named as Pendant Fuzzy Number and 

Intuitionistic Pendant Fuzzy Number are introduced. Arithmetic operations and -cut of 

Pendant Fuzzy Number and Intuitionistic Pendant Fuzzy Number are defined with numerical 

examples. Also a comparative study about Reliability using different Fuzzy Numbers is done 

and for Defuzzification, different methods such as Signed Distance method, Graded Mean 

Integration Method and Centroid Method are used.  

1. Introduction 

In [1], A. Nagoorgani presented a new operation on triangular Fuzzy 

Number for solving fuzzy linear programming problem. Trident Fuzzy 

Number and Sub Trident Fuzzy Number and its arithmetic operations were 

given by Praveen A. Prakash and M. Geetha Lakshmi in [2], [3], [4]. In [5], [6] 

Fuzzy systems are presented with applications and properties of fuzzy 

numbers are explained in Fuzzy Systems and Operations Research and 

Management (Advances in Intelligent Systems and Computing, 367), 2014 

and 2016. Pentagonal Fuzzy Numbers are explained in [7] by Avinash J. 
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Kamble B. Rama and G. Michael Rosario discussed about the penalty cost 

and shortage cost using different fuzzy numbers in [8]. Another Fuzzy 

Number is introduced by B. Rama and G. Michael Rosario [9], named as 

quadrant Fuzzy Number and its arithmetic operations explained using types 

of Fuzzy Numbers. In [10] application and detailed theory of Reliability 

explained using different models and different numbers. In [11], Chin Hsun 

Hsieh discussed about the heuristic optimization of natural production 

inventory models with the preference of a decision maker. In [12], Deng-Feng 

Li has discussed about the Decision and Game theory using intuitionistic 

fuzzy numbers. G. Geetharamani and P. Jayagouri discussed shortest path 

using intuitionistic fuzzy numbers in [13]. In [14] G. Menaka explains 

different Fuzzy Numbers and intuitionistic Fuzzy Numbers and their 

arithmetic operations and ranking. G. Michael Rosario and A. Dhana 

Lakshmi [15] discussed the applications of intuitionistic fuzzy equations on 

reliability evaluation. Fuzzy sets are introduced by Zadeh [16] in 1965 to 

represent the information possessing non-statistical certainties. In [17] L. S. 

Srinath explained Reliability using different methods and many examples are 

solved using series-parallel method, probability method and Boolean Method. 

In [18], P. Jayagowria and G. Geetharamani are discussed a critical path 

problem using intuitionistic trapezoidal fuzzy number. In [19], reliability of 

weaving machine is calculated using different fuzzy numbers by P. Jini 

Varghese and G. Michael Rosario. In [20] P. Jini Varghese and G. Michael 

Rosario discussed about the reliability of weaving machine in the textile 

industry using series and parallel system and it is explained with the help of 

numerical examples and reliability is evaluated with the help of trapezoidal 

intuitionistic Fuzzy Numbers and series and parallel system is applied in the 

reliability analysis. In [21] P. Jini Varghese and G. Michael Rosario explained 

the arithmetic operations of different Fuzzy Numbers and formulated some 

properties of trapezoidal intuitionistic Fuzzy Numbers and clearly explained 

with the help of numerical examples. In [22], Yager explained the clear idea 

about solving mathematical relationships. Representation of Trapezoidal 

Fuzzy Numbers and the multiplication operation was introduced by S. 

Rezvani [23]. S. Rezvani explained Ranking generalized exponential 

trapezoidal fuzzy numbers based on variance in [24]. In [25], Sankar Kumar 

Roy and Sudipta Midya are explained Multi objective fixed-charge solid 

transportation problem with product blending under intuitionistic fuzzy 
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environment, Applied Intelligence, 2019 Publication. In this paper Pendant 

Fuzzy Numbers are introduced and its arithmetic operations are defined. 

Different defuzzification techniques are applied on these fuzzy numbers to 

analyse the reliability of a Weaving Machine.  

2. Types of Pendant Fuzzy Number 

Definition 1. Triangular Pendant Fuzzy Number (TPFN)  

A Triangular Pendant Fuzzy Number is given by TPFNA


 

 ppp aaa 321 ,,  where ppp aaa 321 ,,  are real numbers and 

ppp aaa 321   then its membership function is defined as  
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-cut of a Triangular Pendant Fuzzy Number is given by  

      .1,0,, 23
5

212
5

2  ppppppp aaaaaaA  (2) 

Arithmetic Operations of Triangular Pendant Fuzzy Number  

1. Addition  

If    pppTPFNpppTPFN bbbBaaaA 321321 ,,,,, 


 are two Triangular 

Pendant Fuzzy Numbers then the addition is given by 

 .,, 332211 ppppppTPFNTPFN bababaBA 


  

2. Subtraction 

If    pppTPFNpppTPFN bbbBaaaA 321321 ,,,,, 


 are two Triangular 

Pendant Fuzzy Numbers then the subtraction is given by 



P. JINI VARGHESE and G. MICHAEL ROSARIO 

Advances and Applications in Mathematical Sciences, Volume 21, Issue 6, April 2022 

3032 

 .,, 332211 ppppppTPFNTPFN bababaBA 


 

Definition 2. Trapezoidal Pendant Fuzzy Number (TrPFN)  

A Trapezoidal Pendant Fuzzy Number is given by TPFNA


 

 pppp aaaa 4321 ,,,   where pppp aaaa 4321 ,,,  are real numbers and 

pppp aaaa 4321   then its membership function is defined as  
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 (3) 

-cut of a Trapezoidal Pendant Fuzzy Number is given by  

      .1,0,, 34
5

312
5

2  ppppppp aaaaaaA  (4) 

Arithmetic Operations of Trapezoidal Pendant Fuzzy Number  

1. If    ppppTPFNppppTPFN abbbBaaaaA 43214321 ,,,,,,, 


 are two 

Trapezoidal Pendant Fuzzy Numbers then the addition is defined by 

 .,,, 44332211 ppppppppTPFNTPFN babababaBA 


  

2. If    ppppTPFNppppTPFN abbbBaaaaA 43214321 ,,,,,,, 


 are two 

Trapezoidal Pendant Fuzzy Numbers then the subtraction is defined by 

 .,,, 44332211 ppppppppTPFNTPFN babababaBA 


 

Definition 3. Pentagonal Pendant Fuzzy Number (PenPFN). 

A Pentagonal Pendant Fuzzy Number is given by PenPFNA


 

 ppppp aaaaa 54321 ,,,,  where ppppp aaaaa 54321 ,,,,  are real numbers 

and ,54321 ppppp aaaaa   then its membership function is defined 
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as  
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 (5) 

-cut of a Pentagonal Pendant Fuzzy Number is given by  

      .5.0,0,, 45
5

412
5

2  ppppppp aaaaaaA  (6) 

      .1,5.0,, 34
5

312
5

2  ppppppp aaaaaaA  (7) 

Arithmetic Operations of Pentagonal Pendant Fuzzy Number  

1. If    ,,,,,,,,, 432154321 ppppPenPFNpppppPenPFN abbbBaaaaaA 


 

pa5  are two Pentagonal Pendant Fuzzy Numbers then the addition is 

defined by  pppppppPenPFNPenPFN abababaBA 4332211 ,,, 


 

 ., 554 ppp bab   

 2. If    ,,,,,,,,, 432154321 ppppPenPFNpppppPenPFN abbbBaaaaaA 


 

pa5  are two Pentagonal Pendant Fuzzy Numbers then the subtraction is 

defined by  pppppppPenPFNPenPFN abababaBA 4332211 ,,, 


 

., 554 ppp bab   

Definition 4. Triangular Intuitionistic Pendant Fuzzy Number 

(TIPFN)  
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A Triangular Intuitionistic Pendant Fuzzy Number is given by 

 ppppppTPFN aaaaaaA 321321 ,,;,, 


 where pppppp aaaaaa 321321 ,,;,,   

are real numbers and ,,, 332211 pppppp aaaaaa   then its membership 

function and non-membership function are defined as 
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 (8) 

and  
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 (9) 

- cut of a Triangular Intuitionistic Pendant Fuzzy Number is given by  

      .1,0,, 23
5

212
5

2  ppppppp aaaaaaA   (10) 

-cut of a Triangular Intuitionistic Pendant Fuzzy Number is given by  

      .1,0,, 23
5

212
5

2  ppppppp aaaaaaA   (11) 

Arithmetic Operations of Triangular Intuitionistic Pendant Fuzzy 

Number  

1. If    ,;,,,,,;,, 1321321321 ppppTPFNppppppTPFN bbbbBaaaaaaA 

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pp bb 32 ,   are two Triangular Intuitionistic Pendant Fuzzy Numbers then the 

addition is given by  ;,, 332211 ppppppTPFNTPFN bababaBA 


 

.,, 332211 pppppp bababa    

2. If    ,;,,,,,;,, 1321321321 ppppTPFNppppppTPFN bbbbBaaaaaaA 


 

pp bb 32 ,   are two Triangular Intuitionistic Pendant Fuzzy Numbers then the 

subtraction is given by  ;,, 332211 ppppppTPFNTPFN bababaBA 


 

.,, 332211 pppppp bababa    

Definition 5. Trapezoidal Intuitionistic Pendant Fuzzy Number 

(TrIPFN)  

A Trapezoidal Intuitionistic Pendant Fuzzy Number is given by 

 ppppppppTrIPFN aaaaaaaaA 43214321 ,,,;,,, 


 where ;,,, 4321 pppp aaaa  

pppp aaaa 4321 ,,,   are real numbers and ,, 333211 pppppp aaaaaa   

,44 pp aa   then its membership function and non-membership function are 

defined as  
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  (12)  

and  
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-cut of a Trapezoidal Intuitionistic Pendant Fuzzy Number is given by  

      .1,0,, 34
5

312
5

2  ppppppp aaaaaaA   (14) 

-cut of a Trapezoidal Intuitionistic Pendant Fuzzy Number is given by  

      .1,0,, 34
5

312
5

2  ppppppp aaaaaaA   (15) 

Arithmetic Operations of Trapezoidal Intuitionistic Pendant Fuzzy 

Number  

1. If    ,,,,,;,,, 143214321 pTrIPFNppppppppTrIPFN bBaaaaaaaaA 


 

ppppppp bbbbbbb 4321432 ,,,;,,   are two Trapezoidal Pendant Fuzzy 

Numbers then the addition is given by   pTrIPFNTrIPFN aBA 1


 

.,,,;,,, 44322111433221 pppppppppppppp baababaaababab     

2. If    ,,,,,;,,, 143214321 pTrIPFNppppppppTrIPFN bBaaaaaaaaA 


 

ppppppp bbbbbbb 4321432 ,,,;,,   are two Trapezoidal Pendant Fuzzy 

Numbers then the subtraction is given by   pTrIPFNTrIPFN aBA 1


 

.,,,;,,, 443322114433221 ppppppppppppppp bababababababab    

Definition 6. Pentagonal Intuitionistic Pendant Fuzzy Number 

(PenIPFN)  

A Pentagonal Intuitionistic Pendant Fuzzy Number is given by  

 ,,,,,;,,,, 5432154321 ppppppppppPenIPFN aaaaaaaaaaA 


 where ,1pa  

ppppppppp aaaaaaaaa 543215432 ,,,,;,,,   are real numbers and pp aa 11   
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,55432 ppppp aaaaa   then its membership function and non-

membership function are defined as  
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axa
aa

xa

axa
aa

xa

ax

axa
aa

ax

axa
aa

ax

ax

x

5
5

1

54

5

1

45

4

43

5

1

34

4

3

32

5

1

23

2

21

5

1

12

1

1
5

1

~

for1

for

for

for0

for

for

for1

 (16) 

and  

 













































































































p

pp
pp

p

pp
pp

p

p

pp
pp

p

pp
pp

p

p

A

ax

axa
aa

ax

axa
aa

ax

ax

axa
aa

ax

axa
aa

ax

ax

x

5

54

5

1

45

4

43

5

1

34

4

3
5

1

32

5

1

23

2

21

5

1

12

1

1

~

for0

for

for

for1

for

for

for0

 (17) 

-cut of a Pentagonal Intuitionistic Pendant Fuzzy Number is given by  

      .5.0,0,, 55
5

212
5

2  ppppppp aaaaaaA   (18) 
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      .1,5.0,, 34
5

323
5

3  ppppppp aaaaaaA   (19) 

-cut of a Pentagonal Intuitionistic Pendant Fuzzy Number is given by  

      .5.0,0,, 45
5

412
5

2  ppppppp aaaaaaA  (20) 

      .1,5.0,, 34
5

323
5

3  ppppppp aaaaaaA   (21) 

Arithmetic Operations of Pentagonal Intuitionistic Pendant Fuzzy 

Number  

1. If  ,,,,,;,,,, 5432154321 ppppppppppPenPFN apaaaaaaaaaA 


 

 ppppppppppPenPFN bbbbbbbbbbB 5432154321 ,,,,;,,,, 


 are two 

Pentagonal Intuitionistic Pendant Fuzzy Numbers then the addition is given 

by  ,,;,, 2211332211 ppppppppppTPFNTPFN bababababaBA 


 

.,, 554433 pppppp bababa   

2. If  ,,,,,;,,,, 5432154321 ppppppppppTrPFN apaaaaaaaaaA 


 

 ppppppppppTrPFN bbbbbbbbbbB 5432154321 ,,,,;,,,, 


 are two Pentagonal 

Intuitionistic Pendant Fuzzy Numbers then the subtraction is given by 

 ,,;,, 2211332211 ppppppppppTrPFNTrPFN bababababaBA 


  

.,, 554433 pppppp bababa   

3. Bow Tie Diagram 

In a simple qualitative cause-and-effect diagram, a bow tie is a graphical 

representation of pathways from the causes of an occurrence or danger to its 

effects. A ‘bowtie’ is a visual representation of the risk that is dealing with in 

a single, easy-to-understand picture. The diagram is in the form of a bow tie.  
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Figure 1. Represents the Bow Tie diagram of the failure rate of the weaving 

machine with the corresponding factors.  

Here,  

WMf


 Failure rate of weaving machine  

Hf


 Failure rate of controlled humidity  

IFf


 Failure rate of internal factors  

Pf


 Failure rate of balanced pressure  

EFf


 Failure rate of external factors  

Tf


 Failure rate of quality of the thread  

PSf


 Failure rate of physical stabilities  

Yf


 Failure rate of continuous filament yarn  

RMf


 Failure rate of row materials  

Ff


 Failure rate of availability of the fuel  

WEf


 Failure rate of working energy  

Cf


 Failure rate of the balanced current flow  

FOf


 Failure rate of flow of lubricants oil  

Of


 Failure rate of shortage of lubricants oil  
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Nf


 Failure rate due to nozzles blocked  

The Failure Rate of weaving machine can be calculated when the failures 

of the occurrence of basic fault events are known. Failure of weaving machine 

WMf


 and reliability of the system can be evaluated by using the following 

steps:  

   PHPS fff


 111  (22)  

   YTRM fff


 111   (23)  

   CFWE fff


 111   (24)  

   NOFO fff


 111   (25)  

   RMPSIF fff


 111   (26)  

   FOWEEF fff


 111   (27)  

   EFIFWM fff


 111   (28)  

Since RateFailure1yReliabilit    

Using equations (22), (23), (24) and (25)  

PHPS RRf 1


 (29)  

YTRM RRf 1


 (30)  

CFWE RRf 1


 (31)  

COFO RRf 1


  (32)  

Substituting in equations (26) and (27)  

   YTPHRMPSIF RRRRRRf  11 


 (33)  

   NOCFFOWEEF RRRRRRf  11 


 (34)  

(33) and (34) in (28) gives the following result  

 EFIFWM RRf 1

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       NOCFYTPHWM RRRRRRRRf 1  (35)  

Apply the formula, 1WM WMR f   in (35) we get the Reliability of the 

Weaving Machine Therefore,  

       NOCFYTPHWM RRRRRRRRR    (36)  

4. Numerical Evaluation 

Numerical Example 1: Using Triangular Intuitionistic Fuzzy Number 

and Triangular Intuitionistic Pendant Fuzzy Number  

Let us consider the values as follows:  

   9.0,7.0,5.0,85.0,7.0,6.095.0,85.0,7.0;9.0,85.0,8.0  PH RR   

   9.0,8.0,6.0;85.0,8.0,7.085.0,75.0,6.0;8.0,75.0,7.0  YT RR   

   8.0,6.0,4.0;7.0,6.0,5.08.0,85.0,7.0;9.0,85.0,8.0  CF RR   

   9.0,7.0,4.0,8.0,7.0,5.085.0,7.0,5.0;8.0,7.0,6.0  NO RR   

 765.0,49.0,20.0:64.0,49.0,3.0NORR   (37)  

 64.0,51.0,28.0;63.0,51.0,4.0FCRR   (38)  

 765.0,6.0,36.0;68.0,6.0,49.0YTRR   (39)  

 855.0,595.0,35.0;765.0,595.0,48.0PHRR   (40)  

Substitute equations (37), (38), (39) and (40) are in (36) gives  

 ,0892143.0,007056.0;20974464.0,0892143.0,028224.0WMR  

.32023512.0   (41)  

The representation of Triangular Intuitionistic Fuzzy Number and 

Triangular Intuitionistic Pendant Fuzzy Number are same, but it’s  , -cut 

are different. So the values of all the failure factors are same and the 

Reliability is also same for both Triangular Intuitionistic Fuzzy Number and 

Triangular Intuitionistic Pendant Fuzzy Number.  

Numerical Example 2. Using Trapezoidal Intuitionistic Fuzzy Number 
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and Trapezoidal Intuitionistic Pendant Fuzzy Number  

Let us consider the values as follows:  

 98.0,9.0,85.0,7.0;95.0,9.0,85.0,8.0HR  

 98.0,85.0,7.0,5.0;9.0,85.0,7.0,6.0PR   

 9.0,8.0,75.0,65.0;85.0,8.0,75.0,7.0TR   

 9.0,85.0,8.0,65.0;88.0,85.0,8.0,7.0YR  

 99.0,9.0,85.0,75.0;95.0,9.0,85.0,8.0FR   

 9.0,7.0,6.0,45.0;8.0,7.0,6.0,5.0CR  

 88.0,8.0,7.0,55.0;85.0,8.0,7.0,6.0OR  

 9.0,8.0,7.0,45.0;85.0,8.0,7.0,5.0NR  

 792.0,64.0,49.0,2475.0;7225.0,64.0,49.0,3.0NORR   (42)  

 891.0,63.0,51.0,3375.0;76.0,63.0,51.0,4.0FCRR   (43)  

 81.0,68.0,6.0,4225.0;748.0,68.0,6.0,49.0YTRR   (44)  

 96041.0,765.0,595.0,35.0;855.0,765.0,595.0,48.0PHRR  (45)  

Substitute equations (42), (43), (44) and (45) are in (36) gives  

 ,0123521836.0;351171414.0;20974464.0,0892143.0,028224.0WMR  

5489649009.0,20974464.0,0892143.0  (46)  

The representation of Trapezoidal Intuitionistic Fuzzy Number and 

Trapezoidal Intuitionistic Pendant Fuzzy Number are same, but it’s  , -

cut are different. So the values of all the failure factors are same and the 

Reliability is also same for both Trapezoidal Intuitionistic Fuzzy Number and 

Trapezoidal Intuitionistic Pendant Fuzzy Number.  

Numerical Example 3. Using Pentagonal Intuitionistic Fuzzy Number 

and Pentagonal Intuitionistic Pendant Fuzzy Number  

Let us consider the values as follows:  
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 98.0,95,9.0,85.0,7.0;97.0,95.0,9.0,85.0,8.0HR  

 98.0,88.0,85.0,7.0,5.0;9.0,88.0,85.0,7.0,6.0PR   

 9.0,83.0,8.0,75.0,65.0;85.0,83.0,8.0,75.0,7.0TR   

 9.0,86.0,85.0,8.0,65.0;88.0,86.0,85.0,8.0,7.0YR  

 99.0,95.0,9.0,85.0,75.0;98.0,95.0,9.0,85.0,8.0FR   

 9.0,75.0,7.0,6.0,45.0;8.0,75.0,7.0,6.0,5.0CR  

 88.0,82.0,8.0,7.0,55.0;85.0,82.0,8.0,7.0,6.0OR  

 9.0,8.0,7.0,6.0,45.0,85.0,8.0,7.0,6.0,5.0NR  

 792.0,656.0,56.0,42.0,247.0;7225.0,656.0,56.0,42.0,3.0NORR  (47)  

 891.0,7125.0,63.0,51.0,3375.0;0784.0,7125.0,63.0,51.0,4.0FCRR  

 (48)  

 81.0,7138.0,68.0,6.0,4225.0;748.0;7138.0,68.0,6.0,49.0YTRR  (49)  

 9604.0,836.0,765.0,595.0,35.0;873.0,836.0,765.0,595.0,48.0PHRR  

 (50)  

Substitute equations (47), (48), (49) and (50) are in (36) gives  

 ;36988758.0,2789147803.0;18352656.0,0764694.0,028224.0WMR  

548959.0,2789147803.0,18352656.0,0764694.0,0123521.0   (51)  

The representation of Pentagonal Intuitionistic Fuzzy Number and 

Pentagonal Intuitionistic Pendant Fuzzy Number are same, but its  , -cut 

are different. So the values of all the failure factors are same and the 

Reliability is also same for both Pentagonal Intuitionistic Fuzzy Number and 

Pentagonal Intuitionistic Pendant Fuzzy Number.  

5. Defuzzification Methods 

Let MR  and NMR  denotes the crisp values for the membership and non-

membership function respectively and R denotes the Reliability of Weaving 

Machine.  
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5.1 Signed Distance Method  

The fuzzy numbers such as Triangular Pendant Fuzzy Number, 

Triangular Intuitionistic Pendant Fuzzy Number, Trapezoidal Pendant Fuzzy 

Number, Trapezoidal Intuitionistic Pendant Fuzzy Number, Pentagonal 

Pendant Fuzzy Number and Pentagonal Intuitionistic Pendant Fuzzy 

Number can be defuzzified by Signed Distance Method and the defuzzified 

values for NMM RR ,  and R are given as follows:  

          ;
2

1
;

2

1 1

0
21

1

0
21 

















  daaRdaaR NMM  

 NMM RRR 
2

1
  (52)  

5.1.1 Signed Distance Method for Triangular Intuitionistic Fuzzy 

Number  

Considering Triangular Intuitionistic Fuzzy Number the defuzzified 

values of NMM RR ,  and R using Signed Distance Method are given by  

    
4

2

2

1 321
1

0
232122

aaa
daaaaaaRM











    (53)  

    
4

2

2

1 321
1

0
232122

aaa
daaaaaaRNM











    (54) 

8

4 31321 aaaaa
R


   (55) 

5.1.2 Signed Distance Method for Triangular Intuitionistic 

Pendant Fuzzy Number  

Considering Triangular Intuitionistic Pendant Fuzzy Number the 

defuzzified values of NMM RR ,  and R using Signed Distance Method are 

given by  

     







  daaaaaaR ppppppM

1

0
23

5
212

5
22

1
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12

10 321 ppp aaa 
  (56)  

     







  daaaaaaR ppppppNM

1

0
23

5
212

5
22

1
  

12

10 321 ppp aaa 
   (57) 

24

20 31321 ppppp aaaaa
R


   (58)  

5.1.3 Signed Distance Method for Trapezoidal Intuitionistic Fuzzy 

Number  

Considering Trapezoidal Intuitionistic Fuzzy Number the defuzzified 

values of NMM RR ,  and R using Signed Distance Method are given by  

    
42

1 4321
1

0
343122

aaaa
daaaaaaRM











   (59) 

    
42

1 4321
1

0
343122

aaaa
daaaaaaRNM











    (60) 





8

22 414321 aaaaaa
R  (61)  

5.1.4 Signed Distance Method for Trapezoidal Intuitionistic 

Pendant Fuzzy Number  

Considering Trapezoidal Intuitionistic Pendant Fuzzy Number the 

defuzzified values of NMM RR ,  and R using Signed Distance Method are 

given by  

     







  daaaaaaR ppppppM

1

0
34

5
312

5
22

1
 

12

55 4321 pppp aaaa 
   (62)  

     







  daaaaaaR ppppppNM

1

0
34

5
312

5
22

1
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12

55 4321 pppp aaaa 
   (63)  

24

1010 414321 pppppp aaaaaa
R


   (64)  

5.1.5 Signed Distance Method for Pentagonal Intuitionistic Fuzzy 

Number  

Considering Pentagonal Intuitionistic Fuzzy Number the defuzzified 

values of NMM RR ,  and R using Signed Distance Method are given by  

        







 

1

0
3432334541222

1
aaaaaaaaaaaaRNM

  

4

222 54321 aaaaa
d


   (65)  

        







 

1

0
3432334541222

1
aaaaaaaaaaaaRNM

  

4

222 54321 aaaaa
d


   (66)  

8

444 5154321 aaaaaaa
R


    (67)  

5.1.6 Signed Distance Method for Pentagonal Intuitionistic 

Pendant Fuzzy Number  

Considering Pentagonal Intuitionistic Pendant Fuzzy Number the 

defuzzified values of NMM RR ,  and R using Signed Distance Method are 

given by  
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5.2 Graded Mean Integration Method  

Again for different fuzzy numbers using Graded Mean Integration 

Method, the defuzzified values for NMM RR ,  and R are given as follows:  

          ;
2

1
;

2

1 1

0
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
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
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

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
  ddaaRddaaR MM  

 NMM RRR 
2

1
   (71)  

5.2.1 Graded Mean Integration Method for Triangular 

Intuitionistic Fuzzy Number  

Considering Triangular Intuitionistic Fuzzy Number the defuzzified 

values of NMM RR ,  and R using Graded Mean Integration Method are given 

by  
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5.2.2 Graded Mean Integration Method for Triangular 

Intuitionistic Pendant Fuzzy Number  

Considering Triangular Intuitionistic Pendant Fuzzy Number the 

defuzzified values of NMM RR ,  and R using Graded Mean Integration 

Method are given by  

     







  daaaaaaR ppppppM

1

0
23

5
212

5
22

1
 



P. JINI VARGHESE and G. MICHAEL ROSARIO 

Advances and Applications in Mathematical Sciences, Volume 21, Issue 6, April 2022 

3048 

14

5 321 ppp aaa 
   (75)  
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5.2.3 Graded Mean Integration Method for Trapezoidal 

Intuitionistic Fuzzy Number  

Considering Trapezoidal Intuitionistic Fuzzy Number the defuzzified 

values of NMM RR ,  and R using Graded Mean Integration Method are given 

by  
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5.2.4 Graded Mean Integration Method for Trapezoidal 

Intuitionistic Pendant Fuzzy Number  

Considering Trapezoidal Intuitionistic Pendant Fuzzy Number the 

defuzzified values of NMM RR ,  and R using Graded Mean Integration 

Method are given by  
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5.2.5 Graded Mean Integration Method for Pentagonal 

Intuitionistic Fuzzy Number  

Considering Pentagonal Intuitionistic Fuzzy Number the defuzzified 

values of NMM RR ,  and R using Graded Mean Integration Method are given 

by  
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5.2.6 Graded Mean Integration Method for Pentagonal 

Intuitionistic Pendant Fuzzy Number  

Considering Pentagonal Intuitionistic Pendant Fuzzy Number the 

defuzzified values of NMM RR ,  and R using Graded Mean Integration 

Method are given by  
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5.3 Centroid Method  

Again for different fuzzy numbers using Centroid Method, the defuzzified 

values for NMM RR ,  and R are given as follows:  

5.3.1 Centroid Method Triangular Intuitionistic Fuzzy Number  

Considering Triangular Intuitionistic Fuzzy Number the defuzzified 

values of NMM RR ,  and R using Centroid Method are given by  
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5.3.2 Centroid Method Triangular Intuitionistic Pendant Fuzzy 

Number  

Considering Triangular Intuitionistic Pendant Fuzzy Number the 

defuzzified values of NMM RR ,  and R using Centroid Method are given by  
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5.3.3 Centroid Method Trapezoidal Intuitionistic Fuzzy Number  

Considering Trapezoidal Intuitionistic Fuzzy Number the defuzzified 

values of NMM RR ,  and R using Centroid Method are given by  
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5.3.4 Centroid Method Trapezoidal Intuitionistic Pendant Fuzzy 

Number  

Considering Trapezoidal Intuitionistic Pendant Fuzzy Number the 

defuzzified values of NMM RR ,  and R using Centroid Method are given by  
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5.3.5 Centroid Method Pentagonal Intuitionistic Fuzzy Number  

Considering Pentagonal Intuitionistic Fuzzy Number the defuzzified 

values of NMM RR ,  and R using Centroid Method are given by  
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5.3.6 Centroid Method Pentagonal Intuitionistic Pendant Fuzzy 

Number  

Considering Pentagonal Intuitionistic Pendant Fuzzy Number the 

defuzzified values of NMM RR ,  and R using Centroid Method are given by  
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   (107)  

6. Analysis 

6.1 Defuzzified Values  

The following table gives the Reliability of Weaving machine using 

Triangular Intuitionistic Fuzzy Number, Triangular Intuitionistic Pendant 

Fuzzy Number, Trapezoidal Intuitionistic Fuzzy Number, Trapezoidal 

Intuitionistic Pendant Fuzzy Number, Pentagonal Intuitionistic Fuzzy 

Number and Pentagonal Intuitionistic Pendant Fuzzy Number using the 

Defuzzification Techniques: Signed Distance Method, Graded Mean 

Integration Method and Centroid Method  

Table 1. Reliability of Weaving Machine. 

 

6.2 Comparative study through graph  
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6.2.1 Comparison of Triangular Intuitionistic Fuzzy Number and 

Triangular Intuitionistic Pendant Fuzzy Number using Bar Diagram  

 

Figure 1. Reliability Graph 1. 

6.2.2 Comparison of Trapezoidal Intuitionistic Fuzzy Number and 

Trapezoidal Intuitionistic Pendant Fuzzy Number using Bar 

Diagram  

 

Figure 2. Reliability Graph 2. 

6.2.3 Comparison of Pentagonal Intuitionistic Fuzzy Number and 

pentagonal Intuitionistic Pendant Fuzzy Number using Bar Diagram  
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Figure 3. Reliability Graph 3. 

6.3 Representation of Reliability through graph  

 

Figure 4. Reliability Graph 4. 

7. Conclusion 

From the above analysis it is found that when Signed Distance Method is 

used for defuzzification, the value obtained using Triangular Intuitionistic 

Fuzzy Number is more reliable than the value obtained using Triangular 

Intuitionistic Pendant Fuzzy Number and it is same for Trapezoidal 

Intuitionistic and Pentagonal Intuitionistic fuzzy numbers. Reliability value 

become less when Graded mean Integration Method is used for 
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Defuzzification for all the Fuzzy Numbers in this study. Using Centroid 

Method , the reliability value obtained from Triangular Intuitionistic Fuzzy 

Number and Triangular Intuitionistic Pendant Fuzzy number are same and 

similarly for Trapezoidal Intuitionistic and Pentagonal Intuitionistic fuzzy 

numbers. Also Centroid Method gives better reliability value than the values 

obtained from Signed Distance Method and Graded Mean Integration Method 

for all the Fuzzy Numbers in this study. When Pentagonal Intuitionistic 

Fuzzy Number and Pentagonal Intuitionistic Pendant Fuzzy Number are 

used the reliability is high irrespective of defuzzification techniques. 

Comparative study shows that the reliability values derived by considering 

Pentagonal Intuitionistic Fuzzy Number and Pentagonal Intuitionistic 

Pendant Fuzzy Number and using Signed Distance Method for 

defuzzification are more reliable than other fuzzy numbers and other 

defuzzification techniques in this study.  
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