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Abstract 

 

The principal aim of this article is to fetch the fuzzy decision making problem by Icosikaitetragonal fuzzy 

number. We initiate the value of Payoff matrix by Icosikaitetragonal fuzzy number. We modify the fuzzy decision 

making problem into crisp valued decision making problem by means of ranking to pay off. The crisp valued 

decision making problem can be efficiently demonstrated with savage mini max regret criterion. 
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1. Introduction    

 

Fuzzy decision making has been introduced by Bellman and Zadeh [1]. In the decision making problem the 

alternatives from which the decision has to be taken must be determined. There are different types of decision 

making. A single person is responsible for taking decisions are individual decision making. Several persons are 

gathering and transforming expert knowledge from various persons are utilized to make decisions are Multi 

person decision making. Proper information are to be collected for better decision making. Decision making is an 

activity which includes the steps to be taken for choosing a suitable alternative from those that needs for realizing 

a certain plan. Jain [2] was the first to propose method of ranking fuzzy numbers for decision making in fuzzy 

related situation. Raju and Jayagopal [3] was the first to introduce the Icosikaitetragonal fuzzy number. Some 

decisions are taken based on the collection of data. Decision makers are applying Icosikaitetragonal fuzzy 

numbers rather than real numbers to express their judgments. Solving problems and making decisions are 

essential skills for business and life. Problem solving shows the importance of decision making. Decision making 

http://www.ijcrt.org/


www.ijcrt.org                                                                © 2023 IJCRT | Volume 11, Issue 8 August 2023 | ISSN: 2320-2882 

IJCRT2308383 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org d554 
 

is very important for management and leadership. In today’s scenario there are many process and techniques to 

improve the decision making and the quality of decision making.     

In this paper, we have taken decision making problem in which imprecise values are Icosikaietrtagonal fuzzy 

numbers. We have made clear it with converting to crisp valued decision making problem using ranking 

technique. We have expounded fuzzy decision making problem using Icosikaitetragonal fuzzy number with 

illustrations 

2. PRELIMINARIES 

 

In this section, we furnish the preliminaries that are required for this study. 

 

Definition 2.1. A fuzzy set 𝐴  is defined by 𝐴 = {(𝑥, 𝜇𝐴(𝑥)): 𝑥 ∈ 𝐴, 𝜇𝐴(𝑥) ∈ [0,1]}. Here 𝑥  is crisp set 𝐴  and 

𝜇𝐴(𝑥) is membership function in the interval [0,1].  

 

 

 

Definition 2.2.  

                         The fuzzy number 𝐴  is a fuzzy set whose membership function must satisfy the following 

conditions. 

(i) A fuzzy set 𝐴 of the universe of discourse 𝑋 is convex  

(ii) A fuzzy set 𝐴 of the universe of discourse 𝑋 is a normal fuzzy set if 𝑥𝑖 ∈ 𝑋 exists 

(iii) 𝜇𝐴(𝑥) is piecewise continuous  

 

Definition 2.3.  

                          A fuzzy number 𝐴 = (𝑎, 𝑏, 𝑐), where 𝑎 ≤ 𝑏 ≤ 𝑐, is triangular fuzzy number and its membership 

function is given by  

 

𝜇𝐴(𝑥) = {

𝑥−𝑎

𝑏−𝑎
, 𝑓𝑜𝑟𝑎 ≤ 𝑥 ≤ 𝑏

𝑐−𝑥

𝑐−𝑏
, 𝑓𝑜𝑟𝑏 ≤ 𝑥 ≤ 𝑐

0, 𝑥 > 𝑐

  

 

Definition 2.4  

                       A fuzzy number 𝐴 = (𝑎, 𝑏, 𝑐, 𝑑) , where 𝑎 ≤ 𝑏 ≤ 𝑐 ≤ 𝑑 , is trapezoidal fuzzy number and its 

membership function is given by  

𝜇𝐴(𝑥) =

{
 
 

 
 
0, 𝑓𝑜𝑟𝑥 < 𝑎
𝑥−𝑎

𝑏−𝑎
, 𝑓𝑜𝑟𝑎 ≤ 𝑥 ≤ 𝑏

1, 𝑓𝑜𝑟𝑏 ≤ 𝑥 ≤ 𝑐
𝑑−𝑥

𝑑−𝑐
, 𝑓𝑜𝑟𝑐 ≤ 𝑥 ≤ 𝑑

0, 𝑥 > 𝑑

  

 

Definition 2.5   

An 𝛼-cut of fuzzy set 𝐴 is classical set defined as A =     xXx A
 

Definition 2.6  

 A fuzzy set 𝐴 is a convex fuzzy set iff each of its 𝛼-cut A  is a convex set.  
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Definition 2.7 [3] A fuzzy number A =   2410987654321 ,........,,,,,,,,, aaaaaaaaaaa
 
is Icosikaitetragonal fuzzy 

number and its membership function is given by   
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3. Mathematical formulation of Fuzzy Decision making problem: 

 

                                          Consider a fuzzy decision making problem in which all the entries of the payoff matrix 

are Icosikaitetragonal fuzzy numbers. Let us obtain the problem R has m strategies and problem S has n 

strategies. Then the payoff matrix m x n is  

 

A=





















mnmm

n

n

rrr

rrr

rrr

.

....

.

.

21

22221

11211

 

3.1  Procedures for solving Savage Minimax regret criterion: 

Step 1: Construct a regret (opportunity loss) table of each alternative for every state of nature from the given pay 

off matrix 

Step 2: Pick out the maximum pay off in each column and subtract all the elements in that column from this 

maximum value 

Step 3: For each decision alternative ( row ) , pick out the maximum row value and enter this in the last decision 

column 

Step 4: Choose the decision alternative with the smallest value in the decision column 
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3.2 Numerical Example : 

                           Consider the fuzzy game problem with payoff matrix as Icosikaitetragonal fuzzy numbers. This 

problem is worked out by taking the values 
6

5
,

6

4
,

6

3
,

6

2
,

6

1
54321  kkkkk  

We get the values of 𝜇𝐼𝑐𝑠𝑘𝑡𝑒𝑡𝑟𝑎(𝑎𝑖𝑗) 

 

 

 

 

 

 

 

Step 1: Fuzzy decision making problem is abridged to the following payoff profit matrix 

 

Alternatives 
Expected level of sale ( Rupees ) 

I II 

A 2 12.5 

B 1.67 25 

C 14.54 24 

 

Step 2: The opportunity loss table for each alternative with the states of nature is noted below 

 

Alternatives 
Expected level of sale ( Rupees ) 

I II 

A 12.54 12.5 

B 12.87 0 

C 0 1 

Column Maximum 14.54 25 

 

 

 

 

 

 

a11  -13,-12,-11,-10,-9,-8,-7,-6,-4,-3,-2, 

0,1,2,4,6,8,10,12,14,16,18,20,22 

𝜇𝐼𝑐𝑠𝑘𝑡𝑒𝑡𝑟𝑎( 𝑎11) = 2 

a12 1,2,3,4,5,6,7,8,9,10,11,12,13,14, 

15,16,17,18,19,20,21,22,23,24 

𝜇𝐼𝑐𝑠𝑘𝑡𝑒𝑡𝑟𝑎( 𝑎12) = 12.5 

a21 -12,-11,,-10,-9,-8,-7,-6,-5,-4,-3, 

-2,-1,0,3,5,6,7,8,10,12,14,15,16,18 

𝜇𝐼𝑐𝑠𝑘𝑡𝑒𝑡𝑟𝑎( 𝑎21) = 1.67 

a22 2,4,6,8,10,12,14,16,18,20,22,24,26, 

28,30,32,34,36,38,40,42,44,46,48 

𝜇𝐼𝑐𝑠𝑘𝑡𝑒𝑡𝑟𝑎( 𝑎22) = 25 

a31 0,1,2,3,4,5,6,7,8,9,10,11,13,15, 

17,19,21,23,25,27,29,30,31,33 

𝜇𝐼𝑐𝑠𝑘𝑡𝑒𝑡𝑟𝑎( 𝑎31) = 14.54 

a32 1,3,5,7,9,11,13,15,17,19,21,23,25, 

27,29,31,33,35,37,39,41,43,45,47 

𝜇𝐼𝑐𝑠𝑘𝑡𝑒𝑡𝑟𝑎( 𝑎32) = 24 
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Step 3: The opportunity loss table and the maximum loss in each row is entered and shown in the below table 

 

 

 

 

Result: Since the minimum of maximum loss is in alternative C = 1 rupee, this alternative should be selected.  

 

3.3 Ranking of Icosikaitetragonal fuzzy number: 

 

Let I be a normal Icosikaitetragonal fuzzy number. The value 𝑴 (𝑰), called as measure of I is calculated as  

 

            
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








)1)(())(())((

))(())(()(

4

1
)(

51413121145161510934181787

23201965122221431242321

kaaaakkaaaakkaaaa

kkaaaakkaaaakaaaa
LM       

 

       10 54321  kkkkkwhere
 

 

      6

5
,

6

4
,

6

3
,

6

2
,

6

1
54321  kkkkkforvaluesthetakewe

 

 

3.4 Numerical Example:  

 

Let us consider the matrix 
































 
































 







 
















 







 

18,17,16,15,14,13,12,11,10,9,8

,67,5,4,3,2,1,0,1,2,3,4,5

39,37,35,34,32,30,28,25,23,22

,20,19,17,16,15,13,12,10,9,8,6,3,2,1

29,28,27,26,25,24,22,21,19,17

,15,14,13,11,10,9,7,6,5,4,3,2,1,0

30,29,28,27,26,24,22,20,18,16

,14,13,12,11,10,9,8,7,6,5,4,2,1,0

19,18,17,16,15,14,13,12,11,10

,9,8,7,6,5,4,3,2,1,0,1,2,3,4

18,16,15,14,13,12,11,10,9,8,7,6

,5,4,3,2,1,0,1,2,3,4,5,6

24,23,22,21,20,19,18,17,16,15

,14,13,12,11,10,9,8,7,6,5,4,3,2,1

15,14,13,12,11,10,9,8,7,6,5,4,3,2

,1,0,1,2,3,4,5,6,7,8

17,16,15,14,13,12,11,10,9,8,7,6

,5,4,3,2,1,0,1,2,3,4,5,6

 

 

 

 

 

 

 

 

 

Alternatives 
Expected level of sale ( Rupees ) Decision Column 

( Maximum Loss) I II 

A 12.54 12.5 12.54 

B 12.87 0 12.87 

C 0 1 1 
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Step 1: 

We obtain the values of 𝜇𝐼𝑐𝑠𝑘𝑜𝑐𝑡( 𝑎𝑖𝑗) of the given fuzzy game problem and convert the fuzzy game problem into 

crisp valued problem which is shown in the given table. 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

Step 2: The given fuzzy decision making problem is reduced to the following payoff profit matrix 

                                         

     

Alternatives 
Expected level of Sale ( in Rupees ) 

I II III 

A 5.5 3.5 12.5 

B 5.54 7.5 14.3 

C 14.25 19 6.5 

                  

Step 3: The opportunity loss table for each alternative with the states of nature is depicted below 

 

 

Alternatives 
Expected level of Sale ( in Rupees ) 

I II III 

A 8.75 15.5 1.8 

B 8.71 11.5 0 

C 0 0 7.8 

Column Maximum 14.25 19 14.3 

 

a11 

17,16,15,14,13,12,11,10,9,8,7,6

,5,4,3,2,1,0,1,2,3,4,5,6 
 

𝜇𝑅( 𝑎11) = 5.5  

a12 

15,14,13,12,11,10,9,8,7,6,5,4,3,2

,1,0,1,2,3,4,5,6,7,8 
 

𝜇𝑅( 𝑎12) = 3.5 

a13 

24,23,22,21,20,19,18,17,16,15

,14,13,12,11,10,9,8,7,6,5,4,3,2,1
 

𝜇𝑅( 𝑎13) = 12.5 

a21 

18,16,15,14,13,12,11,10,9,8,7,6

,5,4,3,2,1,0,1,2,3,4,5,6 
 

𝜇𝑅( 𝑎21) = 5.54 

a22 

19,18,17,16,15,14,13,12,11,10

,9,8,7,6,5,4,3,2,1,0,1,2,3,4 
 

𝜇𝑅( 𝑎22) = 7.5  

a23 

30,29,28,27,26,24,22,20,18,16

,14,13,12,11,10,9,8,7,6,5,4,2,1,0
 

𝜇𝑅( 𝑎23) = 14.3 

a31 

29,28,27,26,25,24,22,21,19,17

,15,14,13,11,10,9,7,6,5,4,3,2,1,0
 

𝜇𝑅( 𝑎31) =14.25 

a32 

39,37,35,34,32,30,28,25,23,22,20

,19,17,16,15,13,12,10,9,8,6,3,2,1
 
𝜇𝑅( 𝑎32) = 19 

a33 

18,17,16,15,14,13,12,11,10,9,8,7

6,5,4,3,2,1,0,1,2,3,4,5 
 

𝜇𝑅( 𝑎33) = 6.5 
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Step 4: The opportunity loss table and the maximum loss in each row is entered and shown in the below table 

 

Alternatives 
Expected level of Sale ( in Rupees ) Decision Column 

( Maximum Loss) I II III 

A 8.75 15.5 1.8 15.5 

B 8.71 11.5 0 11.5 

C 0 0 7.8 7.8 

 

Result: Since the minimum of maximum loss is in alternative C = 7.8 rupees, this alternative must be selected.  

  

 

Conclusion: In this article, we have described and solved fuzzy decision making problem and its pay off matrix 

whose elements are Icosikaitetragonal fuzzy number. We have illustrated the alternative selection of the fuzzy 

valued decision making problem converting to crisp valued decision making problem using ranking techniques. 

The Crisp valued decision making problem is solved by savage minimax regret criterion. 
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