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Abstract 

As of late, the issue of basic decision making has discovered imperative centrality. 

It has procured central significance particularly for the issues identified with 

incorrect environment. The technique for order of preference by similarities to 

ideal solution (TOPSIS) is the multi criteria choice examining technique utilized 

for the choice. We apply the generalized result of TOPSIS on soft set to TOPSIS 

on fuzzy-soft-set. 

Keywords: TOPSIS, Soft-sets (SS), fuzzy-soft-sets (FSS), weighted-normalized-

decision-matrix (WNDM) and fuzzy-sets (FS). 

Introduction 

In real life, we face many problems of decision making in different domains of 

sciences such as engineering, medical science and economics. To address 

uncertain situation and treat ambiguous data, Zadeh [1] presented the idea of 

fuzzy sets in 1965. Introduction of fuzzy set theory revolutionized the entire 

mathematical sciences. Many researchers contributed in the development of fuzzy 

sets and its applications in various fields of life. 

In 1980 Thomas Saaty [2] introduced Analytical Hierarchy process. These 

are most useful techniques for dealing difficult decision making and help the 

decision makers to make accurate decisions. This theory consists of many 

applications such as, medicine, computer science, control engineering and 

artificial intelligence etc. 

To ease this situation of decision making a methodology was developed 

by Hwang and Yoon [3] in 1981, named as TOPSIS. But TOPSIS on soft set is 

useful for discrete situations. In 1999 Molodtsov proposed the theory of soft-sets 

as a generalization of fuzzy set, which can efficiently handle a number of 

parameters simultaneously.  

The idea of fuzzy-soft-set was first presented by Maji et al. in 2001. In 

2002, firstly the technique of fuzzy-soft-set was used in decision making. In 2013, 

Maji et al. presented the idea of the neutrosophic-soft-set. For decision making 

many techniques are used such as soft expert set, AHP, interval valued fuzzy soft 
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matrix, TOPSIS etc. These techniques are proved to be very helpful in decision 

making. M. Saeed, Sana. A. and N. Rubi [4] compared the two different technique 

, fuzzy-soft-expert-set and AHP. The computational cost of Fuzzy-Soft-Expert-

Set system is minimum than AHP procedure for the same outcome. They 

conclude that AHP and fuzzy-soft-expert-set gives the same result.   

Zulqarnain. M and M. Saeed [5] have applied fuzzy-soft-set in decision 

making. The idea of fuzzy-soft-set has been presented earlier [6]. But decision 

making on fuzzy-soft-set by applying TOPSIS is presented for the first time in 

this paper. In this paper, we generalized the concept of TOPSIS from soft-set to 

fuzzy-soft-sets in decision making. In this paper the author present some basic 

concepts associated to soft-set and fuzzy-soft-set and procedure of TOPSIS. Also 

develop the methodology of decision making via TOPSIS on fuzzy-soft-set and 

conclude the results. 

2. Preliminaries 

In this subcategory, we present the fundamental concepts and outcomes of 

soft-set-theory, which would be beneficial for additional dialogues. Maximum 

descriptions and outcomes obtainable in this subdivision may be established in [7-

9].  

Definition1 

“Let S be a set of parameters and W be an initial universe set. Let W be the 

power set denoted by P (U) the and A⊂S. A pair (G, A) is called a soft set over W, 

given by  

 G: A → P (U)”  

Where G is a mapping [10] 

Fuzzy-Soft-Set in Decision-Making 

In this section, we will discuss some elementary description of fuzzy soft 

set (FSS) and some outcomes, which we use in further debate. Most of them are 

originating in [11,12]. 

The parameter space S may be written as  

S ⊇ {
iBBB  ......21
}. 

Let each parameter set Yj characterize the jth class of parameters and the 

elements of Bj represents a particular property set. Here we suppose that these 

property sets may be observed as fuzzy-sets (FS). 

Definition2 

“Let P (V) represents the set of complete fuzzy-set of V. Let Xi⊂E. A pair 

is (Hi,Xi) is called a fuzzy-soft-set over V. We may now describe a FSS (Gj,Bj) 

which illustrates a set of objects having the parameter set [13], where Hi is a 

mapping given by )(: VPXH ii  . [14] 
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TOPSIS 

The basic steps of TOPSIS are described in [15] 

Stage1. First determine the normalized-decision-matrix.  

The normalized value is denoted by ijx  is calculated as follows: 





n

i

ijijij yyx
1

2 i =1, 2,..., n and  j = 1, 2, ..., m. 

Stage 2.  Evaluate the weighted normalized decision-matrix. The weighted 

normalized value Uij is calculated as follows: 

Uij = Xij× Wi,  

i =1, 2..., n and j = 1, 2... m. [16] 

where Wi is the weight of the ith alternative and



n

i
iw

1

1 . 

Stage3. Calculate the best ideal solution (B*) and worst ideal (B-) solutions [17, 

18]. 

},...,2,1|{)}|min(),|max{(
**

niii uDuDuB icijiaiji
  

},...,2,1|{)}|max(),|min{( niii uDUDuB icijibiji


  

Stage4. By using the n-dimensional Euclidean space compute the distance. The 

parting procedures of each substitute from the best-ideal-solution and the 

worst-ideal-solution, respectively, as given below: [19, 20] 





n

i
iiji

niuuD
1

2**
,...,2,1,)(

 







n

i
jiji

niuuD
1

2 ,...,2,1,)(
 

Stage5. Compute the relative closeness to the best-ideal-solution. The relative 

closeness of the alternative with respect Xi to B* is defined as follows [21]: 

ni

BB

B
RC

ii

i

i
,...,2,1,

*

*









 

Stage 6. Rank the preference order. 

A Decision Making Method on Fuzzy Soft Set 

In this section, we deliberate the decision-making method by using TOPSIS 

on soft-set-theory. The detailed method, of each step, is shown below. 

Step1. Defining the problem. Let us assume that 

𝐷𝑀 = {𝐷𝑝, 𝑝 ∈ 𝐼𝑛} 𝑎𝑟𝑒 𝑡ℎ𝑒 𝑠𝑒𝑡𝑠 𝑜𝑓 𝑑𝑒𝑐𝑖𝑠𝑖𝑜𝑛 𝑚𝑎𝑘𝑒𝑟𝑠, 

𝑣 = {𝑣𝑖,𝑖 ∈ 𝐼𝑚}𝑑𝑒𝑛𝑜𝑡𝑒 𝑡ℎ𝑒 𝑠𝑒𝑡 𝑜𝑓 𝑎𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑣𝑒𝑠 

and 𝑥 = {𝑥𝑗,𝑗 ∈ 𝐼𝑛} is set of all parameters. Then FSS over v is a function defined 

by 

)(: VPXH ii   
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where Hi a mapping is given by [22] 

Step2. Construct decision matrix D for each decision makers. 

Where 𝐷 = 𝑉𝑖,𝑗∈𝐼𝑛
𝑑𝑖𝑗 , 𝑑𝑖𝑗 = 𝑓𝑥𝑖(𝑥𝑗) is the criterion values of ith alternatives 

received from the criterion, 𝑋𝑖 is the parameter sets of decision makers 𝐷𝑝 and 

𝑓𝑥𝑖
is the soft set which was constructed by 𝐷𝑝. 

nxxx 21  

mv

v

v

D

2

1


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
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
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Step3: Obtaining the WNDM of V. The WNDM is calculated as: 
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where 𝑣𝑘𝑡 = ∑ 𝑓𝑥𝑖
(𝑥𝑘)(𝑢𝑡), ∀𝑖, 𝑘, 𝑡 ∈ 𝐼𝑛

𝑛
𝑖=1  

 

Step4. 

𝑘(𝑢𝑗) = ∑ 𝑣𝑗𝑖

𝑛

𝑖=1

 

where, k(𝑢𝑗) is decision values of 𝑢𝑗 .Thus the decision matrix of each alternative 

values for the deciders is expressed as 

𝑅 = {𝑘(𝑢1), … … … 𝑘(𝑢𝑛)} 

 

Step5. Ranking the preference order. 
 

An Application 

Step1. Defining the problem 

Suppose that a car dealer has a set of various types of cars (universal set-

alternatives)  

},,{ 321 vvvv 
 

which may be categorized by a set of all parameters  

},,{ 321 yyyY  For j = 1, 2, 3. 

The parameters jY stand for "luxuries", "automatic” and "manual" respectively.  
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Assume that three decision-makers come to the car dealer to buy a car.  

Firstly, each decision-maker has their own choice about car and they 

consider their own set of parameters.  

Then they can construct their fuzzy-soft-sets. Next, by using the fuzzy-soft-

set and TOPSIS-decision making method we select a car on the basis of 

parameters of decision makers.  

Step2. Construct decision matrix D for each decision- makers. We can 

construct fuzzy soft sets of decision-makers, 𝐷𝑖  in a tabular form respectively as 

Fuzzy soft sets of decision-maker, 𝐷1 is 

















3.004.0

012.0

2.05.03.0

3

2

1

321

v

v

v

yyy

 

Fuzzy soft sets of decision-maker, 𝐷2 is 

















4.05.01.0

203.0

4.05.02.0

3

2

1

321

v

v

v

yyy

 

Fuzzy soft sets of decision-maker, 𝐷3 is 

















1.02.04.0

1.005.0

3.004.0

3

2

1

321

v

v

v

yyy

 

Step3. Creating the weighted-normalized-decision-matrix V. 

Now compute the weights corresponding to each parameter. 

𝑣11= ∑ 𝑓𝑦𝑖(𝑦1)

3

𝑖=1

(𝑣1) = 𝑓𝑦1(𝑦1)(𝑣1)+𝑓𝑦2(𝑦1)(𝑣1)+ 𝑓𝑦3(𝑦1)(𝑣1) 

= 0.3 + 0.2 + 0.4 = 0.9 

𝑣12= ∑ 𝑓𝑦𝑖(𝑦1)

3

𝑖=1

(𝑣2) = 𝑓𝑦1(𝑦1)(𝑣2)+𝑓𝑦2(𝑦1)(𝑣2)+ 𝑓𝑦3(𝑦1)(𝑣2) 

= 0.2 + 0.3 + 0.5 = 01 

𝑣13= ∑ 𝑓𝑦𝑖(𝑦1)

3

𝑖=1

(𝑣3) = 𝑓𝑦1(𝑦1)(𝑣3)+𝑓𝑦2(𝑦1)(𝑣3)+ 𝑓𝑦3(𝑦1)(𝑣3) 
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= 0.4 + 0.1 + 0.4 = 0.9 

𝑣21= ∑ 𝑓𝑦𝑖(𝑦2)

3

𝑖=1

(𝑣1) = 𝑓𝑦1(𝑦2)(𝑣1)+𝑓𝑦2(𝑦2)(𝑣1)+ 𝑓𝑦3(𝑦2)(𝑣1) 

= 0.5 + 0.5 + 0 = 01 

𝑣22= ∑ 𝑓𝑦𝑖(𝑦2)

3

𝑖=1

(𝑣2) = 𝑓𝑦1(𝑦2)(𝑣2)+𝑓𝑦2(𝑦2)(𝑣2)+ 𝑓𝑦3(𝑦2)(𝑣2) 

= 0.0 + 0.0 + 01 = 01 

𝑣23= ∑ 𝑓𝑦𝑖(𝑦2)

3

𝑖=1

(𝑣3) = 𝑓𝑦1(𝑦2)(𝑣3)+𝑓𝑦2(𝑦2)(𝑣3)+ 𝑓𝑦3(𝑦2)(𝑣3) 

= 0.0 + 0.5 + 0.2 = 0.7 

𝑣31= ∑ 𝑓𝑦𝑖(𝑦3)

3

𝑖=1

(𝑣1) = 𝑓𝑦1(𝑦3)(𝑣1)+𝑓𝑦2(𝑦3)(𝑣1)+ 𝑓𝑦3(𝑦3)(𝑣1) 

= 0.2 + 0.4 + 0.3 = 0.9 

𝑣32= ∑ 𝑓𝑦𝑖(𝑦3)

3

𝑖=1

(𝑣2) = 𝑓𝑦1(𝑦3)(𝑣2)+𝑓𝑦2(𝑦3)(𝑣2)+ 𝑓𝑦3(𝑦3)(𝑣2) 

= 0.0 + 0.2 + 0.1 = 0.3 

𝑣33= ∑ 𝑓𝑦𝑖(𝑦3)

3

𝑖=1

(𝑣3) = 𝑓𝑦1(𝑦3)(𝑣3)+𝑓𝑦2(𝑦3)(𝑣3)+ 𝑓𝑦3(𝑦3)(𝑣3) 

= 0.3 + 0.4 + 0.1 = 0.8 
Then the weight matrix is obtained as  



















8.03.09.0

7.011.0

9.019.0

V  

Step4: Creating the decision matrix (vector), R. 

Now, calculate the individual elements of the R matrix. 

𝑘(𝑣1) = ∑ 𝑣1𝑖

3

𝑖=1

= 𝑣11 + 𝑣12 + 𝑣13 = 0.9 + 0.1 + 0.9 = 2.8 
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𝑘(𝑣2) = ∑ 𝑣1𝑖

3

𝑖=1

= 𝑣21 + 𝑣22 + 𝑣23 = 01 + 01 + 0.3 = 2.3 

𝑘(𝑣3) = ∑ 𝑣1𝑖

3

𝑖=1

= 𝑣31 + 𝑣32 + 𝑣33 = 0.9 + 0.7 + 0.8 = 2.4 

𝑅 = [2.8   ,2.3   ,2.4] 
Step 5. Ranking the preference order. 

Ranking of the alternatives would be created in the descending order of 

the valuesk (vj) calculated in the fifth step. So when the fifth step in the 

calculation of the evaluation of the candidate cars (alternatives) from small to 

large k (v2) < 𝑘(v3) < 𝑘(v1), the order form is realized in the form of ranking 

v2 < v3 < v1. In other words, the most suitable car appears to be v1. 

3. Conclusion 

We proposed a new method for selection in this paper. After verifying the 

accumulations on different situations it can be observed that the new method is 

quite simple to use and significant for accumulation. Also, it has less no of 

calculations than the original TOPSIS. In this method we deal with the 

indeterminate and fuzzy or ambiguous values. We get same result through soft set 

on TOPSIS and with fuzzy soft set on TOPSIS. 

References 

[1] Zadeh LA. Fuzzy sets. Inf Control. 1965;8(3):338–353. 

[2] Arockiarani I, Lancy AA. Multi criteria decision making problem with soft 

expert set. Int J Comput Appl. 2013;78(15):15–22. 

[3] Atanassov K. Intuitionistic fuzzy sets. Fuzzy Sets Syst.1986;20(1):87–96. 

[4] Saeed M, Sana A, Rubi N. Comparative study of airport evaluation problem 

by using fuzzy soft expert set and AHP technique. Sci Int. 2016;28(3):2439-

2443. 

[5] Saeed M, Zulqarnain M. An application of interval valued fuzzy soft matrix 

in decision making. Sci Int. 2016;28(3):2261-2264. 

[6] Atanassov K. Operators over interval valued intuitionistic fuzzy sets. Fuzzy 

Sets Syst. 1994;64:159–174. 

[7] Gau Wl, Buehrer DJ. Vague sets. IEEE Trans Syst Man Cybern. 

1993;23(2):610–614. 



Saeed, M., Anam., Z. et al. 

18  

[8] Gorzalzany MB. A method of inference in approximate reasoning based on 

interval-valued fuzzy sets. Fuzzy Sets Syst. 1987;21(1):1–17. 

[9] Maji PK, Biswas R, Roy AR. Fuzzy soft sets. J Fuzzy Math. 2001;9(3):589–

602. 

[10] Maji PK, Biswas R, Roy AR. Soft set theory. Comput Math Appl. 2003;45(4-

5):555–562. 

[11] Molodtsov D. Soft set theory-first results. Comput Math Appl. 1999;37(4-

5):19–31. 

[12] Pawlak Z. Rough sets. Int J Inf Comput Sci. 1982;11(5):341–356. 

[13] Pawlak Z. Hard set and soft sets, ICS research report. Poland: Institute of 

Computer Science; 1994. 

[14] Prade H, Dubois D. Fuzzy Sets and Systems: theory and applications. 

London: Academic Press; 1980. 

[15] Zimmerman HJ. Fuzzy Set Theory and its Applications. Boston: Kluwer 

Academic Publishers; 1996. 

[16] Ramaseshan B, Yip LS, Pae JH. Power, satisfaction, and relationship 

commitment in Chinese store-tenant relationship and their impact on 

performance. Journal of Retailing. 2006;82(1):63–70. 

[17] Sanzo MJ, Santos ML, Vázquez R, Álvarez LI. The effect of market 

orientation on buyer-seller relationship satisfaction. Industrial Marketing 

Management. 2003;32(4):327–345. 

[18] Bruggen GH, Kacker M, Nieuwlaat C. The impact of channel function 

performance on buyer-seller relationships in marketing channels. 

International Journal of research in Marketing. 2005;22:141–158. 

[19] Yoon K, Hwang CL. Multiple attribute decision making: methods and 

applications: a state-of-the-art survey. Germany: Springer-Verlag; 1981. 

[20] Lai YJ, Liu TY, Hwang CL. TOPSIS for MODM. Eur J Oper Res. 

1994;76:486–500. 

[21] Stern LW, El-Ansary AI, Coughlan AT. Marketing Channels. New Jersey: 

Prentice Hall; 1996. 

 

 

 




