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Introduction

Since Professor Lotfi Asgarzadeh introduced fuzzy sets to the world in 1965,
many new theories about imprecision and uncertainty have emerged. Some of
these theories, as a sub-development of fuzzy set theory, proposed a new
concept called image fuzzy sets. On the other hand, one of the methods that is
widely used in multi-criteria decision-making is called TOPSIS method. In this
article, first, the TOPSIS method is explained in the presence of image fuzzy
data, and then, using this method, a new index for ranking is developed with
the aim of improving its performance. Next, an example is solved using Excel
software to explain the method presented in this article. Also, by solving an
example with fuzzy numbers that is presented in the definition of image fuzzy
numbers in this research, the necessary changes are made using Excel software
and the distance to the ideal and anti-ideal state is calculated. Finally, a new
ranking is determined.

Literature Review

The concept of intuitive fuzzy collections (IFS) was first introduced by Crazmir
Atanas in 1983. He then examined the concept of dual fuzzy sets and presented
various ways to describe these types of sets. Also, the applications of this type
of fuzzy sets in the field of multi -criteria and data cover analysis were also
thoroughly examined. This article is one of the basic articles in the field of dual
fuzzy collections and has had a great impact on subsequent research in this
field. (Atanassov, 1986). The intuitive fuzzy collection is in fact a special type
of fuzzy set that can be defined as a fuzzy concept that is indefinitely and
without the need for precise and transparent definition. In other words, there is
also negative information in the definition of IFS (Kreinovich, 2013).
Recently, a new extensive fuzzy collection called the Fuzzy Video Collection
has been proposed by Kang and Crinovic (Kreinovich, 2014). The word
"image" in PFS refers to the whole; Because this set is direct extension FS and
IFS (SON, 2016) In other words, PFS integrates neutral and negative
information into its definition, so that when the value (s) of those degrees is
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zero, it goes back to the IFS (FS) set. Compared to IFS, PFS divides the degree
of doubt into two parts: the degree of refusal and the degree of neutral. (SON,
2016).

In this paper, the TAPSIS method is first explained with visual fuzzy data. The
ranking index is then developed to improve performance; By presenting the
example and definition (SON, 2016) and expressing the soft R-S method in
multi-criteria (MCDM) in the PFS (Gandotra, 2021) issue of Matrix [[PFM]
_ (M x n) by defining the fuzzy setting set, and then, by designing a theorem to
convert a subsequent N-space to a two-point N-22). , Proves the theorem for

L™+ Lt = 1/2 and the example presented in the article (Gandotra, 2021) is
analyzed and analyzed using Excel software.

Research methodology:

In this paper, the appropriate method for accessing and presenting information
is the library method combined with technical engineering principles,
analytical-experimental methods, and software implementation.

Multi -criteria decision -making is a set of methods to prioritize several options
in the presence of different criteria. The most common example of this method
is to choose the best car from existing cars, taking into account criteria such as:
fuel consumption, price, security, beauty, and so on; That usually options (in
this example of cars) in the rows of a matrix; The criteria (fuel consumption,
price, etc.) are displayed in the columns of that matrix and the performance of
each option in each criterion in the component in the row of that option and the
column of that criterion, which is referred to as the Matrix. It is clear that the
matrix is a decision when the performance of each option in each criterion is
available and calculated. One of the multiple decision -making methods used
to prioritize and rank options is the Tapisis method. This method was first
presented in 1981 by Huang and Yun (Hwang, 1981). The main basis of this
method is to determine the ideal option (a virtual option based on the data
observed from existing options, which performs the best in each criterion),
determine the anti -ideal option (a virtual option based on the data observed
from existing options that have the worst performance in each criterion),
determine the distance of each option with ideal and anti -ideal options. See
(Joshi, 2016) to read the details of this method. In the conventional tapis
method, a decision matrix consists of ordinary numbers, and consequently all
calculations are performed using normal calculations.

Results:

Picture fuzzy sets solve multiple decision -making problems (MCDM); So;; In
this article, the new R-S image calculates the details and measurement of R-S
studied by Joshi & Kumar (2016) using the accepted criteria for PFSS entropy.
In addition, the sum of PIS and NIS intervals in relation:



by Hadi and Saadabadi (Sadabadi, 2022) from a next N space to a two-
dimensional space, and in this research, this fixed value was proven for L™ +

Lt ~ 1/2 It is suggested that reducing the dimensions of the MCDM problem

from the dimension makes the ranking in fact, in fact, a new index in the
distance (L™, L*) uses fuzzy.

In addition, solving an example with fuzzy numbers presented in the defining
image fuzzy numbers in this study, the necessary changes were made with the
help of Excel software and the distance to ideal and anti -ideal was calculated.
Finally, the new ranking was identified.
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Table 1 : Decision Matrix

Cy C; (s Cy
A; 0/69,0/09,0/02  0/52,0/24,0/16  0/07,0/79,0/03  0/70,0/12,0/04
A, 0/34,0/54,0/11 0/04,0/72,0/13  0/63,0/14,0/08 0/73,0/10,0/14
A; 0/62,0/16,0/04  0/03,0/75,0/10  0/58,0/26,0/05  0/53,0/11,0/23
A, 0/55,0/08,0/21  0/05,0/77,0/06  0/13,0/74,0/07  0/65,0/06,0/08
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Table 2 : The size of any positive and negative ideal

C, C, Cs C,

At 0/69,0/08,0/02 0/52,0/24,0/26 0/63,0/14,0/03  0/73,0/06,0/04
A~ 0/34,0/54,0/21 0/03,0/77,0/16 0/07,0/79,0/08  0/53,0/12,0/23

JBul 42 35) NIS (A7) 5 (cute Jon) 4 55) PIS (A7) 5l Sl yo el (oS0l
ol 5 b 4 (ke
o g Cuto JUsgl 51 435 5 0513l 1 ¥ Jga

Table 3 : The size of each option of positive and negative ideal

4 4 43 Ay
AiL(.AY) 0/233375 0/317790  0/268269  0/411274
AL(A7) 0/332262 0/237754  0/252630  0/203034

ol oads odlawl (DY) alasly 10 ¥ Jodo 50 (gandd) duwle sly
a1 B Jgue

Table 4 : Ranking

Ay A, As Ay
SI; 4/397  2/372  3/375 1/416
Ranking 1 3 2 4

PFS Codi 39390 5 gy U (glamy e axlllae
il ool Conds Y ke (sly 5 ol b pbol dlie di> (cg) p &S (laslas b
Ao 1 O Joi>

Table 5 : Comparison

29290 Slagby, sgmgn ol i, O oweb L oo
L, - 0/4872 1 4,  =0/5989 1 A
(Son, 2016) 1, -0/4611 2 Ly 3
Ly - 0/3011 g ~0/4821 2
L, =0/3128 Ly 4
- 0/4959
Ly
- 0/3239
Ly
(Wei, 2016) L, =0/5041 1 4, =0/5989 1 A

L, = 0/3492 3 L, 3
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Ly =0/3941 2 =0/4821 2
L, =0/3291 4 L, 4
- 0/4959
Ls
-0/3239
Ly
(Joshi,2020) L, - 0/4532 1 A, =0/5989 1 A
L, =0/3814 3 Ly 3
L, =0/2621 ‘2‘ =0/4821 2
L, =0/4121 Ly 4
- 0/4959
L3
-0/3239
Ly
Suman L, =0/3321 1 Ay =0/5989 1 Aq
L, = 0/2593 3 Ly 3
Ly = 0/2667 i -0/4821 2
L, - 0/1759 L, 4
- 0/4959
Ls
-0/3239
Ly
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