
A Proposed Optimization Algorithm Based on Expansion of Fashion in 

human Society 

Zahra Shirmohamadi 

RasoulRamezanian 

Abstract 

In this article, inspired by a mathematical modeling of fashionability, we propose an optimization 

algorithm.  Our propose algorithm works as follows. It starts from a set of individuals in an initial state. 

These individuals are supposed to be possible answers to a given optimization problem (similar to 

chromosome in genetic algorithm, and particles in Particle Swarm Optimization). The Individuals are divided 

into two categories: 1. Stars 2. Followers. Stars attract the followers toward themselves through diffusion of 

innovation and fashion. The emergence of new fashion from the old fashion forms the fundamental core of 

this algorithm and makes the followers move toward the optimum points of the given problem. In this article, 

fashionability is viewed as an indispensable part of cultural evolutionary process of human and the quality of 

its impact on different individuals is being used in the field of evolutionary computation. This article is 

intended to describe how to model fashion ability, and how to implement an  optimization algorithm based on 

the modeling.  

 

1- Introduction 

     In mathematics, computer sciences, 

management science and etc, mathematical 

optimization refers to the selection of the best 

element (with regard to some criteria) from some 

set of available alternatives [1].  

     The evolutionary methods are often used for 

general optimization; include genetic algorithms, 

Particle Swarm Optimization (PSO), Simulated 

Annealing (SA), and etc. Genetic algorithms are a 

particular class of evolutionary algorithms that 

evolve a population of candidate solutions of  a 

given problem, using operators inspired by natural 

genetic variation and natural selection[2]. 

Simulated annealing is another example. This 

technique simulates the annealing process in which 

a substance is heated above its melting temperature 

and then gradually cooled to produce the 

crystalline lattice, which minimizes its energy 

probability distribution [3]. On the other hand, ant 

colony optimization is inspired by the foraging 

behavior of real ants [4]. Also the inspiration 

source of PSO which was formulated by Edward 
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and Kennedy in 1995 was the social behavior of 

animals, such as bird flocking or fish schooling 

[3]. 

It seems that the intellectual and cultural evolution 

of human is done faster than his physical and 

genetic evolution. Therefore, cultural evolution and 

human attitude have been regarded by computer 

science and a set of algorithms, known as cultural 

algorithms have been introduced based on this 

concept, Cultural algorithms, in fact, are not 

entirely new sets of algorithms; but the main idea is 

that by adding the ability of cultural evolution (the 

possibility of exchanging information among 

members) expected speed of their convergence is 

increased [5]. 

This article is intended to describe how to model 

fashion ability, and how to implement an 

optimization algorithm based on the modeling. The 

paper has organized as follow: in section 2, we 

brief review swarm intelligence. In section 3, we 

brief review is presented on various aspects of 

fashion and fashionability, and their impacts on 

socio-cultural evolution of human. In section 4,we 

introduce and discuss our algorithm. Finally, in 

section 5, efficiencyof algorithm will be tested on 

several standard cost functions. 

2- Swarm intelligence 

In this section we recall swarm intelligence concept 

from [6]. Swarm intelligence (SI) is the collective 

behavior of decentralized, self-organized systems, 

natural or artificial. The concept is employed in 

work on artificial intelligence. The expression was 

introduced by Gerardo Beni and Jing Wang in 

1989, in the context of cellular robotic systems. 

     SI systems are typically made up of a population 

of simple agents interacting locally with one 

another and with their environment. The 

inspiration often comes from nature, especially 

biological systems. The agents follow very simple 

rules, and although there is no centralized control 

structure dictating how individual agents should 

behave,  interactions between such agents lead to 

the emergence of "intelligent" global behavior, 

unknown to the individual agents. Natural 

examples of SI include ant colonies, bird flocking, 

animal herding, bacterial growth, and fish 

schooling (see [7]) and fashionability in this 

article.  

Optimization algorithms are extensively used to 

solve different optimization problems such as 

industrial planning, resource allocation, 

scheduling, decision making, pattern recognition 

and machine learning. Furthermore, optimization 

techniques are widely used in many fields such as 

chemistry, business, industry, engineering and 

computer science. Lots of optimization algorithms 

are inspired from swarm intelligent systems, like 

ant colony optimization algorithm, PSO, and etc. In 
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this article, we aim to propose an algorithm based 

on fashion spread in the human society as a swarm 

intelligent system.  

3. Fashionability 

Fashionability is the state of enjoying widespread 

approval in culture styling. In this section, we 

briefly review this concept in the human society. 

3-1 Definition of Fashion 

     “Mode” is a French word and its synonyms are: 

way, method, manner, style, trend, vogue, fad, and 

custom. “Mode” has been derived from the Latin 

root of ‘Modus’. In English, the term “Fashion” 

has been used instead of “Mode” with almost the 

same synonyms. 

     Fashion is a general term for a popular style or 

practice, especially in clothing, footwear, 

accessories, makeup, or furniture. "Fashion" refers 

to a distinctive; however, often-habitual trend in a 

look and dress up of a person, as well as to 

prevailing styles in behavior. "Fashion" usually is 

the newest creations made by designers and are 

bought by only a few numbers of people; however, 

often those "fashions" are translated into more 

established trends.  

3-2 Fashion range 

Fashion ranges as much as human life range and 

encompasses all its aspects. Fashion-like changes 

are contagious to theories of science and 

technologies, tendency to various aspects of 

science, educational patterns, style of manners, 

behavior, clothing, makeup, decoration, and etc. 

Although the fashion and fashion ability encompass 

the whole range of social life, clothing and the style 

and methods of makeup are considered the most 

prominent fashion goods. 

3-3 Fashion making 

     Fashion making are the phenomenon that is 

significantly expanded in today's world. This social 

process has been unprecedentedly rooted in the 

social strata of the modern societies so that many 

considered it inevitable and others emphasized on 

its positive functions for social life. In this regard, 

several theories have been developed that they will 

be useful in order to strengthen insight and a 

systematic attitude to understand the fashion and 

fashion ability.  

Fashion making as a process achieved by the 

conflict of the contrasting classes to gain the more 

resources relying on differentiation process. Georg 

Simmel outlined various functions for social 

fashions. Among these functions caused by 

accepting the fashions are:  

1. Escaping of individuals from personal 

responsibility, and  

2. Strengthening security and mental peace. 

Along with doing as the community do 

and hiding behind its compulsive 



expanded forces, an individual are able 

to spread individuality and to give 

identity to herself or himself through 

applying creativity in forming new 

fashions.[29] 

3-4 Features of Fashion 

We may enumerate 4 features for fashion as 

follows: 

1. Social inequalities 

Since the economic and dignity resources are limit 

and terminable, people are always looking for 

maximizing profits and adopting appropriate 

behavior to attract these resources. One of this 

behavior to attract the resources is to use 

appropriate fashions.  

2. Differentiating 

     Having more financial and social resources, the 

wealthy people are trying to design new cloths, 

foods, verbal discourses, recreations, leisure, to 

differentiate themselves from other social classes. 

The high-class of society, with this separation and 

distinction occurred by adopting new fashion, can 

reproduce power, dignity, and even requirements 

to gain more resources for it.  High class people 

are assumed as stars of the fashion world. 

3. Following and fashion-like making  

     Low-class people are interested in identifying 

the forms and features accepted by high-class of 

society and they are trying to show prosperous 

looking and to make assimilation with them. It 

causes to eliminate the distinction and 

discrimination.  Low class people are assumed as 

followers in the fashion world. 

4. The Cycle of  Old fashion and 

Innovation 

When low class people start to use forms accepted 

by high class people, then , the riches start to 

design newer styles and forms of the life and trying 

to re-separate themselves with lower-classes.  

     It is necessary to remind that in this process, 

capitalist system and consumer economy are not 

ineffective and they increase the development and 

expansion of this phenomenon by fueling this 

distinction. In this process, after recognizing the 

different types of new fashions, the same but fake 

goods would be entered into market and would 

provide the lower classes to assimilate with high-

classes. In this order, the basic of fashion making is 

caused by unequal distribution of resources, 

forming and being destroyed continually with the 

manipulation and handling of the free market and 

capitalism. This cycle is constantly reproducing 

itself until there are these inequalities, so fashion, 

conflict over obtaining the desired resources, and 

the expansion of fashion will continue. Therefore, 

fashion and separation process are necessary and 

inevitable in societies possessed capitalism.  

4- The proposed algorithm 

 In fashion making, most individuals (followers) try 

to show their appearance the same as high-class; 



the high-class subsequently would be changing 

their standards and values quickly to save their 

previous position and distance for not losing their 

(stars) excellence. The continuation of the process 

causes a permanent cycle that the lower strata and 

middle class are always following the high-classes,  

and the high-classes are also trying to alter their 

standards; in other words, the high-classes are the 

creator of fashion and the low-classes are its 

consumers. In this procedure, the fashion owners 

desire to be seen more than others, and along with, 

they want to be seen more beautiful and better; 

they know that a fashion is a short social stimulus, 

so they are always trying to propose a new 

phenomenon after the previous short-life 

phenomenon. The following algorithm has been 

proposed to find optimum point on various issues 

with consideration of the cycle of fashion and 

unfashionable: 

Begin 

Initializea population with random 

         Calculate the cost of all points in the population  

         Select some best points as stars 

         Select the rest as followers 

         Do 

                 If (is not decade) 

                           Imitation followers 

                           Appearance new mode as stars 

                  Else 

                            Replace attractive followers with its stars 

        While (stop condition) 

         Back the best stars position as an optimized point  

End 

4-1 Initial population 

     The initial population is sorted by normal 

distribution randomly which its number depends on 

the type of search space. It would be better for the 

initial population to be selected more in the 

hedgehog survey but some of the additional 

population with fitness function should be 

eliminated during calculation. This parameter 

would cause to increase the discovery property of 

the algorithm. 

𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = �𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝1,𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝2, …𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 _𝑝𝑝𝑝𝑝𝑛𝑛 � 

4-2 Calculation of individual’s merit rating  

     We form an array of variable values to be 

optimized. In GA terminology, this array is called 

“chromosome”, but here the term “person” is used 

for this array. In a 𝑁𝑁𝑣𝑣𝑝𝑝𝑣𝑣 -dimensional optimization 

problem, a person isa1 × 𝑁𝑁𝑣𝑣𝑝𝑝𝑣𝑣  array. This array is 

defined by  

𝑝𝑝𝑝𝑝𝑣𝑣𝑝𝑝𝑝𝑝𝑝𝑝 = �𝑝𝑝1,𝑝𝑝2, … 𝑝𝑝𝑁𝑁𝑣𝑣𝑝𝑝𝑣𝑣 � 



Each 𝒑𝒑𝒊𝒊is assumed as a factor of fashion in human 

society. Our goal is to find the best answer, 

therefore, after sorting the initial population 

randomly which each represents one of the 

answers, and using the function 𝒇𝒇(𝒙𝒙) each of the 

individuals’ merit rating would be calculated: the 

function 𝒇𝒇(𝒙𝒙) is selected by regarding the type of 

problem and expert personal information. The 

function 𝒇𝒇(𝒙𝒙) is interpreted as ``beauty” in the 

fashion world. 

     The cost of a person is found by evaluating the 

cost function 𝑓𝑓  at the variables (𝑝𝑝1,𝑝𝑝2, …𝑝𝑝𝑁𝑁𝑣𝑣𝑝𝑝𝑣𝑣 ) . 

Then  

𝑐𝑐𝑝𝑝𝑝𝑝𝑝𝑝 = 𝑓𝑓(𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝) = 𝑓𝑓(pi1 , pi22, … , piN var
)𝑝𝑝𝑖𝑖[1. . 𝑐𝑐] 

4-3 Stars selection 

     After calculating the individuals’ merit rating 

using function f(x), the best individuals would be 

selected and considered as a star. The number of 

stars would be considered 5 to 10 percent of total 

population.  In order to increase the discovery 

power of the algorithm, it would be better that the 

number of stars would be increased in the very 

uneven spaces. 

𝑝𝑝𝑝𝑝𝑝𝑝𝑣𝑣𝑝𝑝 = {𝑃𝑃𝑗𝑗 |𝑗𝑗𝑖𝑖[1. .10]%𝑝𝑝𝑝𝑝𝑝𝑝_𝑝𝑝𝑝𝑝𝑛𝑛]&𝑓𝑓�𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑗𝑗 �𝑝𝑝𝑝𝑝𝑣𝑣𝑝𝑝𝑛𝑛𝑝𝑝𝑠𝑠}  

4-4 Selection of followers and their stars 

concerned  

     In this part, regarding the merit rating of each 

star, the number of its followers would be 

identified. In order to do this, the following formula 

is used: 

𝑓𝑓𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑓𝑓𝑝𝑝𝑣𝑣𝑝𝑝𝑝𝑝𝑝𝑝𝑛𝑛 = 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑛𝑛 − 𝑝𝑝𝑝𝑝𝑝𝑝𝑣𝑣𝑝𝑝𝑝𝑝𝑝𝑝𝑛𝑛  

     Then, to increase exploration, the followers of 

each star are identified randomly. This action 

caused the followers would search more space 

during their movement toward stars, that is, the 

exploration of our algorithm would be increased. 

In  next stages, each follower would go toward the 

selected star of the first stage. 

     To form the initial people, we divide the 

followers among stars based on their attractive. To 

do thisweusethefollowing formula: 

numf = round(�
f(starsi) ∗ 100

∑ f(starsi)
stars num
1

� ∗ followers_num) 

𝑝𝑝𝑖𝑖[1. . 𝑝𝑝𝑝𝑝𝑝𝑝𝑣𝑣𝑝𝑝𝑝𝑝𝑝𝑝𝑛𝑛 ] 

For each star, we choose the set of its followers 

with random. It makes to increase the exploration 

of the search space. In later stage, followers 

keepsfavorite star, and tendto it.  

clustermatrix = ��followeri, starj�� 

iϵnumstars , jϵnumfollowers } 

4-5 Star’s movement 

An star starts from a very small radius for 

assimilation and find the more proper merit point 

and change its place; if there is not any position in 

this radius, the algorithm will seek the better 



position in the bigger radius. And finally, if there is 

not any such a better point, it will save its previous 

position. The maximum size of this radius 

calculates with “max_radius_search” parameter 

which it can be altered based on the problem 

search space and the proper selection of maximum 

size caused the avoidance of entanglement in local 

optimum. 

 

(Max_r_s/num_stars)<radius_searchradius_search<max_r_s 

𝑝𝑝𝑝𝑝𝑝𝑝𝑣𝑣𝑝𝑝𝑝𝑝(𝑝𝑝 + 1) = 𝑏𝑏𝑝𝑝𝑝𝑝𝑝𝑝_𝑝𝑝𝑝𝑝𝑝𝑝𝑏𝑏𝑝𝑝𝑝𝑝𝑣𝑣ℎ𝑝𝑝𝑝𝑝𝑜𝑜𝑝𝑝𝑝𝑝𝑝𝑝𝑣𝑣𝑝𝑝 𝑝𝑝(t)  

if there is best neighbor 

𝑝𝑝𝑝𝑝𝑝𝑝𝑣𝑣𝑝𝑝𝑝𝑝(𝑝𝑝 + 1) = 𝑝𝑝𝑝𝑝𝑝𝑝𝑣𝑣𝑝𝑝𝑝𝑝(𝑝𝑝) 

if there isn’t best neighbors 

 

4-6 The movement of followers 

     The high-classes are the creators of the fashion 

and the lower-classes are the followers of it. On the 

other hand, each of us tends to imitate the others, 

along with, to retain our special facets and 

characteristics. In order to assimilate the 

expansion of fashion among the public, the 

following equation is used: 

𝑝𝑝𝑝𝑝𝑓𝑓𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑓𝑓𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑓𝑓𝑝𝑝𝑣𝑣𝑝𝑝𝑝𝑝
= 𝛼𝛼𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑓𝑓𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑓𝑓𝑝𝑝𝑣𝑣𝑝𝑝𝑝𝑝

+ 

(1 − 𝛼𝛼)𝑐𝑐𝑝𝑝𝑣𝑣𝑣𝑣𝑝𝑝𝑝𝑝𝑝𝑝_𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑣𝑣𝑝𝑝𝑝𝑝  

0 <∝< 1 

 

     In the above equation, the amount of 𝛼𝛼  is 

changeable and is between 0 and 1. The bigger the 

amount of 𝛼𝛼   is, the closer the star; therefore, it 

causes premature convergence of the algorithm.  

     The above movement is considered for all 

followers expect those who have talent to be stars 

and have a high-merit rating. Some of them who 

have a better position are seeking the innovation 

without following the fashion, they are searching 

for innovation within a given radius and in the 

cases of better position they change their positions 

or remain at their positions to search wider radius 

in the next period. The maximum radius is 

identified by “radius_candid_followers”, it is 

changeable in the different search spaces, and its 

amount depends on the type of search space. 

𝑝𝑝𝑝𝑝𝑓𝑓_𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑓𝑓𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑓𝑓𝑝𝑝𝑣𝑣𝑝𝑝 = 𝑏𝑏𝑝𝑝𝑝𝑝𝑝𝑝_𝑝𝑝𝑝𝑝𝑝𝑝𝑛𝑛ℎ𝑏𝑏𝑝𝑝𝑣𝑣𝑓𝑓𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑓𝑓𝑝𝑝𝑣𝑣𝑝𝑝   

if there is best neighbor 

𝑝𝑝𝑝𝑝𝑓𝑓_𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑓𝑓𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑓𝑓𝑝𝑝𝑣𝑣𝑝𝑝 = 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝_𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑓𝑓𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑓𝑓𝑝𝑝𝑣𝑣𝑝𝑝  

 if there isn’t best neighbors 

 

 

4-7 Decade 

     It can be seen by looking at fashion magazines 

what clothes in what decades were fashion.  

     1900s: the hourglass-like clothes were fashion. 

In that time, the stylish ladies wore a fashion shirt 

and a designed hat with a parasol. 

     1910s: east orientation was fashion by the 



“Shahrzad” cloth performance in Paris. The 

designers were inspired by the cloth styles of the 

women living in oriental palaces such as turbans, 

pants, and vivid colors. Then “Art Deco 

Movement” was created enormous changes in the 

works of artists. In this decade, the first today 

modern fashion performances were staged by 

French tailor, Jeanne Paquin. She was the first 

tailor who established some branches in London, 

Buenos Aires, and Madrid.  Then, using pastel 

colors and shiny clothes were fashioned.  

     The First World War: the changes affecting the 

styles of clothing were more depended on people’s 

needs than fashion; because, women were most 

forced to work. They needed some clothes proper 

for their daily labors. The performances had few 

visitors. Along with, the huge number of dead and 

injuries and increasing mourning propagated dark 

colors. In 1915 mini-skirts were introduced. 

     Within the two World Wars: the golden periods 

of fashion industry were in France. The clients of 

the fashion houses were not the princes anymore. 

The common people could afford and wear the 

fashion clothes. In addition, celebrities, actors and 

actresses, and family of American politicians 

became the fixed clients of these mesons. 

     1920s: Coco entered jewelry and knits into his 

designs. Decorations such as fur, cotton and also 

sports clothes became fashion. The informal 

designs were introduced into men clothes. 

     Considering the above explanations, the 

importance of decade

 

 

 

 concept in this algorithm can 

be understood; based on it, many of changes 

including removing a star and an individual’s 

attempts to become a star are set in decades. 

4-8. Replacement of the stars 

     Bring into account the decade concept and its 

assimilation in algorithm, all the replacements of 

the stars are put into the decades. In the way that 

in a decade, stars and followers are given an 

opportunity for finding better position; after a 

decade is finished, if they could not find a new and 

acceptable innovation, the stars would be replaced 

by individuals deserving more merits. 

 

 

If( there is follower  j  with best fitness than star i) 

then𝑝𝑝𝑝𝑝𝑝𝑝𝑣𝑣𝑝𝑝𝑝𝑝(𝑝𝑝): = 𝑓𝑓𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑓𝑓𝑝𝑝𝑣𝑣𝑝𝑝𝑗𝑗 (𝑝𝑝 − 1) 

4-9. Halting condition of Algorithm 

     The algorithm should be continued until, after 

passing a decade, the position of any the 

individuals remains unchangeable, then  the 

coordinates of the highest star returns as an 

optimum point of the function.  



5. Experiments and results 

In this section, the proposed algorithm is tested for 

some standard functions to find their global 

optimum point. In order to show that the proposed 

algorithms works well on surfaces with lots of 

edges, surfaces which are flat, and etc., we 

considers a variety of standard functions. 

Parameter values inall functions have 

beendefinedas follow: 

num_population=100, num_stars=10, 

max_radius_search=radius_candid_f=1.5, iteration=50, 

decade=5 

1. holder table function 

The function is defined by the following formula: 

−| sin(𝑠𝑠) cos(𝑦𝑦)𝑝𝑝|1−�𝑠𝑠2+𝑦𝑦2/𝑝𝑝𝑝𝑝  

 

𝒇𝒇(−𝟖𝟖.𝟎𝟎𝟎𝟎𝟎𝟎𝟎𝟎,𝟗𝟗.𝟔𝟔𝟔𝟔𝟗𝟗𝟔𝟔) = −𝟏𝟏𝟗𝟗.𝟏𝟏𝟗𝟗𝟔𝟔 

 

2. Bukin4 function 

The function is defined by the following formula: 

 

𝟏𝟏𝟎𝟎𝟎𝟎𝒚𝒚𝟔𝟔 + 𝟎𝟎.𝟎𝟎𝟏𝟏|𝒙𝒙 + 𝟏𝟏𝟎𝟎| 

3. beale function 

The function is defined by  the following formula: 

1.5 − x + xy2 + 2.25_x + xy22 + 2.625_x + xy32 

 

𝒇𝒇�𝟔𝟔.𝟎𝟎𝟔𝟔𝟕𝟕𝟔𝟔𝟎𝟎.𝟕𝟕𝟔𝟔𝟕𝟕𝟔𝟔و� = 𝟎𝟎.𝟎𝟎𝟏𝟏𝟔𝟔𝟖𝟖 

4. Himmelblau function 

The function is defined by the following formula: 

(x2 + y − 11)2+(𝑠𝑠 + 𝑦𝑦2 − 7)2 

 

𝒇𝒇�𝟔𝟔𝟔𝟔و� = 𝟎𝟎 



5. Rastrigin function 

The function is defined by  the following formula: 

x2 + y2 − 10cos(2πx) − 10cos(2πy) + 20 

 

𝒇𝒇�𝟎𝟎𝟎𝟎و� = 𝟎𝟎 

6. griewank function 

The function is defined by  the following formula: 

x2 + y2

200
− cos(x)cos �

y
√2
� + 1 

 

𝒇𝒇�𝟎𝟎𝟎𝟎و� = 𝟎𝟎 

7. ackley function 

The function is defined by  the following formula: 

20(1 − e−0.2�0.5(x2+y2 − e−0.5�cos (2πx)+cos (2πy)� + e 

 

The proposed algorithm, for each of the above 

functions, has been applied for twenty times with 

different conditions and parameters, and the result 

of the proposed algorithm is compared with the 

actual optimum amount. And the amount of the 

standard deviation has been calculated, so the 

effect of parameter selection and difference of 

random algorithm would not beentered. The final 

result of the above analysis has been shows in form 

of following table. 

row Function Standard 

deviation 

1 Holder table 0.0231 

2 Bukin4 0 

3 beale 0.0090 

4 Himmelblau 0 

5 rastrigin 0.01170 

6 griewank 0.0001 

7 acklay 0.0667 

   

 



6- Comparing  

We consider two optimization algorithms Standard PSO, and Standard GSO to compare them with the 

proposed algorithm named Standard Fashion Algorithm (FA). The following table shows the results. 

  Average Error 
GSO 

Average Error  
PSO 

Average Error  
FA 

1 holder table 
function 

0.1393 0.1568 0.0231 

2 Bukin4 function 0.1603 0.0255 0 
3 beale function 0.2060 0.0989 0.0090 
4 Himmelblau 

function 
0.0959 0.0553 0 

5 Rastrigin 
function 

0.1537 0.0104 0.1170 

6 griewank 
function 

0.2157 0.0487 0.0001 

7 ackley function 0.1498 0.0680 0.0667 
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