
 

 

 

Abstract— The strategies of globalization and the subsequent of 

economics, including the increased mechanization of labour has had 

stifling effects on the lives of the silk weavers in the famous 

Murshidabad District in West Bengal, India. Here we study the 

effects of globalization, privatization and mechanization of labour, 

and how this has directly affected the lives of thousands of silk 

weavers, who belong to a particular community whose traditional 

occupation is weaving using Fuzzy Relation Equations (FREs).  We 

felt it to fit to use fuzzy theory in general and FREs in particular. 

FREs are fuzzy-graph modelling approaches based on expert's 

opinion. FREs is the mathematical modelling to better analyze the 

problem. FREs are the best suited tool when the data is an 

unsupervised one.  
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I. INTRODUCTION 

HE fuzzy model is a finite set of fuzzy relations that form 

an algorithm for determining the outputs of a process from 

some finite number of past inputs and outputs. Fuzzy 

model can be used in applied mathematics, to study social and 

psychological problem and also used by doctors, engineers, 

scientists, industrialists and statisticians. The notion of fuzzy 

relation equation based upon the max-min composition was 

first investigated by Sanchez. He studied conditions and 

theoretical methods to resolve fuzzy relations on fuzzy sets 

defined as mappings from the sets to ,   -. Some theorems 

for existence and determination of solutions of certain basic 

fuzzy relation equations were given by him. However the 

solution obtained by him is only the greatest element (or the 

maximal solution) derived from the max-min (or min-max) 

composition of fuzzy relation/. The max-min Composition is 

commonly used when a system requires conservative solutions 

in the sense that the goodness of one value cannot compensate 

the badness of another vale. In reality there are situations that 

allow compensatability among the values of a solution vector. 

In such cases the min operator is not the best choice for the 

intersection of fuzzy sets, but max-product composition, is 

preferred since it can yield better or at least equivalent result.  
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Fuzzy Relation Equations. Those models have also become 

very essential that plays a vital role in several real world data 

problems like various infectious diseases (cancer, tuberculosis, 

migration  etc.), students life in rural area, problems of private 

employees in their day-to-day life etc. Among these problems 

we are going to discuss about a particular one. Our main 

objective of this paper is to analyze the effect of globalization 

on silk weaver who are poor labour and discussed how to 

balance their daily life. The population belong to this 

profession is around 5000 families, and almost all of them are 

involved in the weaving of silk saris. They are skilled weavers 

who don't have knowledge of any other trade. Globalization is 

the process that based on international strategies, aims to 

expand business operations on a worldwide level. But the 

modern globalization may casually effect on silk weaver day-

to-day life like strategic business policy, marketing scheme, 

saving problems, no knowledge of any other work and many 

more. This paper have organized in six section. 1
st
 section 

presents basic definition of fuzzy relation. Section two gives 

the mathematical approach of FREs of some discussed 

problems faced by the labours. Section three draws 

conclusions based on our study. 

II.  PRELIMINARIES 

Since the introduction of fuzzy set theory [8] a significant 

group of papers devoted to theoretical and application aspects 

of fuzzy relational equation studied by Sanchez [5] and 

forming a generalization of well known Boolean equations has 

appeared. FREs are associated to the composition of fuzzy 

relations and have been used to investigate applications like 

approximate reasoning, time series forecast, decision making, 

fuzzy control, as an appropriate tool for handling and 

modelling of nonprobabilistic form of uncertainity, etc. Many 

papers have investigate the capacity to solve  FREs in [9, 3, 2, 

6, 7]. 

So before discussing FREs method we have given basic 

definition of fuzzy relations; later we present the algorithm of 

FREs. 

A. Fuzzy Relations 

Fuzzy relation has degree of membership whose value lies in 

,   -. 
         ,   - 

  {((   ))     (   )           } 

When fuzzy relation is defined in crisp sets   and  , the 

domain and range of this relation are defined as  

    ( )( )    (   )   
    for each     

That is each element of set   belongs to the domain of   to 

the degree equal to the strength of its strongest relation to any 
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member of set  . The range of  (   ) is a fuzzy relation on 

 , now the membership function is defined by 

    ( )( )    (   )   
    for each     

That is, the strength of strongest relation that each element 

of   has to an element   is equal to the degree of that 

elements membership in the range of  . 

A fuzzy relation   (   ) is reflexive if and only if 

 (   )        , if this is not the case for some    , the 

relation is called    irreflexive, if it is not satisfied    , the 

relation is called anti-reflexive,. A weaker form of reflexivity 

referred to a    reflexivity denoted by    (   )    where 

     . A fuzzy relation is called symmetric if and only if 

 (   )   (   )      . 

If this relation is not true for some      , the relation is 

anti-symmetric. Furthermore when  (   )    and  (   )  
  implies            , the relation   is called anti-

symmetric. A fuzzy relation  (   ) is transitive if  (   ) is 

transitive if  (   )  , (   )  (   )-   
        

is satisfied for each pair (   )    . A relation failing to 

satisfy for some members of   is called non-transitive and if 

 (   )  , (   )  (   )-   
        (   )    . Then the 

relation is called anti-transitive. 

B. Fuzzy Relation Equations 

The notion of fuzzy equations is associated with the concept 

of composition of binary relation. The composition of two 

fuzzy relation  (   ) and  (   ) can be defined in general 

in terms of an operation on the membership matrices   and   

that resembles matrix multiplication. This operation involves 

exactly the same combinations of matrix entries as in the 

regular matrix multiplication. However the multiplication and 

addition that are applied to these combinations in the matrix 

multiplication are replaced with other operations, these 

alternative operations represent in each given context the 

appropriate operations of fuzzy set intersections and union 

respectively. In the max-min composition the multiplication 

and addition are replaced by the min and max operations. 

Consider three Fuzzy binary relations  (   )   (   ) and 

 (   ) which are defined on the sets   *      +,   

{      } and   *      + where we assume that     , 

     and     . The membership matrices of P,Q and R 

denoted by  

  [   ],  [   ],   ,   - where      (     ),     

 (     ),      (     )      (   ),    (   ) and 

   (   ). This clearly implies real number belongs to  the 

 ,  ,   from the unit interval ,   -. 
Assume now that the three relations constraints each in such 

a way that  

 ₀ Q  = R                    (1) 

where ₀ denotes max-min composition. 

This means that   (       )        

      
             (2) 

      and                   That is matrix (1) 

encompasses     simultaneous equations of the form (2) 

when two of the components in each equations are given and 

one is unknown these equation are referred to a fuzzy relation 

equations. When matrices   and   are given, the matrix   is 

to be determined from (1). The problem is trivial, it is solved 

simply by performing the max-min multiplication like 

operations on   and   as defined by (2). This solution in this 

case exists and is unique. The problem becomes far from 

trivial when one of the two matrices on the left side of (1) is 

unknown. In this case the solutions are guaranteed neither to 

exist nor to be unique. Since   in (1) obtained by composing 

  and  ; it is suggestive to view the problem of determining   

(or alternatively  ) from   to   (or alternatively   and  ) as a 

decomposition of R with respect to   (or  ). assume that we 

have a method for solving (1) only for the first decompositions 

problem (given   and  ). Then we can directly utilize this 

method for solving the second decomposition problem as well. 

We simply write (1) in the form                            

   ₀                          (3) 

employing transported matrices. We can solve (3) for      by 

the method and then obtain the solution of (1) by  (   )   
 . 

III. ANALYZE THE EFFECT OF GLOBALIZATION ON SILK 

WEAVER USING FRES 

Interview was taken from over 1000 families from all walks 

of life from villages, rural areas, slum and cities in West 

Bengal. We studied separately the issue of labour's day-to-day 

life problem in rural area of Murshidabad, West Bengal. The 

attribute or qualities related with them are all very uncertain, 

varying from person to person; place to place and also varying 

with socio economic conditions. The problem involves lots of 

uncertainties and qualities very interdependent on labours, 

owner of the industry, poor and bonded labours of present 

generations. Now we proceed onto study and analyze the 

causes of harmful effect of globalization on silk weaver using 

FREs. According to experts view and adaptation of the 

problem of labours daily life associated to FREs have done by 

taking as the attribute    ,   ,   ,   ,   ,   ,   ,    that relate 

to silk weaver. The attributes   ,   ,   ,    that is relate to 

owner of this small scale industry have briefly described. 

Attributes relating with bonded labourers are as follows: 

     Advent of power looms and globalization has made

   them still  poorer. 

     No savings  so they become more and  more bonded

    by borrowing from the  owners. 

     Government not properly intervene or  giving scheme

    particular for this small  scale industry and    

      Government also  not  very concern for their    

        development  socially or  financially. 

     No knowledge of any other work has  made them not 

    only bonded but live in  penury. 

    Salary they earn in month. 

    Hours/ days of work. 

    In case of west Bengal the labour from  this industry 

particular their next generation is not so interested to 

 their traditional business due to  income strategy and 

looking for  further profession like fishing,  farming, 

daily wages labour etc. 

    As per literacy mission in  Murshidabad, West   

    Bengal not  score to high, from this statistics we  

   guess that these families of silk  industry are not   

   interested to send their  children to school. 
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We use these parameters as the row of the fuzzy relational    

matrix. 

The main attribute   ,   ,   ,    relate to the owner of those 

small scale industry are: 

    Globalization / modernization of  modern textile  

    machine and the  marketing of this strategic business 

    policy. 

    Demand of finished goods. 

     Availability of raw materials 

    Profit or loss 

Using these attributes related to the owners along the 

column of the fuzzy relational equations is formed using 

various reviews. 

  The following are the limit sets using questionnaire and 

expert reviews:  

         Power looms/ other modern textile machinery

      has made their condition from bad to worse. 

          No saving or debt (        implied are in  

      debt)  

          Government not very concern  for  their  

       development.          No knowledge of 

       any other work hence live in proverty. 

          Earning is not so good    (          

      implied earning does not helped to fulfil their

       daily demand)  

          More than 16 hours of work   with no   

       knowledge 

          Families are not interested to   send their  

      children to school.(        children of  

      this family are  going to  school) 

 

          Next generation are not Willing to continue 

      their family business (       implies  next 

      generation stay with their traditional business) 

 

          The major problem of this small scale industry

      which are affected by 

      i) Strategic business policy  

      ii) Globalization / modernization 

      iii) Marketing scheme (       implies no 

        effect on owner of this type of small scale 

        industry) 

          They can meet both ends i.e. demand for    

       finished goods and produced good balance.  

      (       no demand for the finished goods)        

         Availability of raw materials (          

      shortages of raw   materials). 

           Profit or no loss (        implies there  

      are totally loss) 

Case 1A: 

The first model can be drawn by observing the labour of 

two generation aged above 65 years and also collect from 

website and print media as below 

 

 

 

 

 

 

TABLE I 
             

   0.9 0 0.36 0.3 

   0 0.15 0.2 0.25 

   0.85 0.44 0.3 0.1 

   0.73 0 0 0 

   0.2 0.4 0.32 0.28 

   0.28 0.9 0.38 0.41 

   0.8 0.45 0 0.36 

   0.7 0.37 0 0.35 

 

By considering the profit suppose the owner gives the value 

for    

   i.e.    where   
  ,               - . Now    and    are 

known in FREs. Using the equation    ₀    
           (4) 

we gate   
  ,                                -. 

In FREs    ₀        ,    corresponds to the weightages of 

the observation,    is the profit of the owner expects and R is 

the calculated or the resultant giving the status of the poor 

bonded labourers. When we assume the owners are badly 

affected by globalization, but wants to carry out his business 

with no profit or loss, with good availability of the raw 

material and they have not enough demand and supply 

balance. we obtain the following related with this labourers. 

Using (4) we get the result 

,                                - , from this result we have 

seen that these labourers live in acute poverty as they have no 

other knowledge of any other work, but due to their shortage 

income strategy they are looking for further profession like 

firming, fishing etc. The power looms and globalization has 

made their life from bad to worst. Government is not very 

concern for their development so they do not receive any help 

from Government; the monthly salary is so poor which does 

not fulfil their daily demand so they work more than 16 hours 

of work and next generation are not staying with this business 

due to income strategy, and they are involved in construction, 

farming and other jobs. 

 

Case 1B: 

Now using the same matrix    and using the data observing 

the labourers    to be as   
,                                     -. Using the equation 

  
 ₀        . 

we get ,                      - . 

The value of    states the owners are affected by 

globalization, modern marketing scheme, and the strategic 

business policy. They do not get enough raw materials to give 

to the labour as the market prefers machine woven saris to 

handmade ones. So the demand for finished goods declines so 

they totally loss at the end of the day. 

Thus according to this observation of the aged labourers, 

the main reason for this poverty is due to strategic business 

policy, ,marketing scheme and globalization i.e. the advent 

power looms has not only affect them drastically as they do 

not have the knowledge of any other trade but it also affected 

the lives of their owners and the families are not interested to 

send their children to school. The next generations are not 

willing to stay with this family business. 

 

 

 

𝑃   
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Case 2A: 

The next table which can be observed from the owner of the 

industry, the weighted matrix    as below and collect from 

print media also. 

 
TABLE II 

             

   0.75 0 0.25 0.37 

   0 0.2 0.16 0 

   0.9 0.5 0.3 0 

   0.7 0 0 0 

   0 0.23 0.3 0.15 

   0.15 0.7 0.3 0.24 

   0.7 0.3 0 0.2 

   0.8 0.4 0 0.22 

 

By considering the profit the owner gives values for    i.e. 

   where   
  ,                  -  .  Now    and    are 

known in FREs. 

We calculate   ₀    
     . 

i.e.    ,                               -
  . 

We obtain the following attribute from    related with the 

bonded labourers. 

They live in below poverty level as they have no other 

knowledge of any other work. The earning is so bad with no 

saving and new debts so due to their shortage income strategy 

they are looking for another profession in free time. The 

globalization of machine has made their life worst. The do not 

get any help from the Government. The monthly salary do not 

help them to fulfil their daily demand so they work more than 

16 hours a day.  The next generation willing to  stay with this 

business due to income strategy, and they  have involved in 

construction, farming etc.  

 

Case 2B 

Using the same model the weightages i.e.   , we now find 

   giving some satisfactory norms for the bonded labourers. 

By taking    

     ,                                     - and using 

the equation   
 ₀        ,               

we get    i.e. ,                 -  

The value of    states the owners are much affected by 

globalization, modern marketing scheme, and the strategic 

business policy. They do not get enough raw materials and the 

demand for the finished goods decline. 

 

Case 3A: 

The next table which can be obtained from the poor and 

bonded labourers of present generations, the weighted matrix 

   as below and also collected from social network. 

  

 

 

 

 

 

 

 

 

 

 

 TABLE III 

             

   0.55 0.05 0.4 0.29 

   0 0.2 0.1 0.15 

   0.81 0.41 0.2 0.23 

   0.19 0 0 0 

   0.17 0.32 0.22 0.2 

   0.2 0.8 0.26 0.35 

   0.6 0.2 0 0.32 

   0.7 0.3 0 0.3 

 

By considering the profit the owner gives the values for    

i.e.    where   
  ,                  - . Now    and    are 

known in FREs. 

we calculate   ₀    
     . 

i.e.    ,                               -
  

from    we obtain the following attributes related with the 

bonded labourers. This reveals that the labourers who are 

involved in this profession, their standard of living is pathetic. 

They do not have any other source of income or job. Their 

earning is bare minimum with no savings, so due to their 

shortage income strategy they are looking for another 

profession in free time. The government does not come 

forward to help them. In their work spot, they have to slog for 

more than 16 hours per day. For this cause the next generation 

are not willing to stay with this traditional business.  
 

    Case 3B 

Using the same model i.e. the weighatges we now find    

by giving some satisfactory norms for the poor labourers. 

By ranking     ,                               -
  and using 

the equation   
 ₀          

i.e.    ,                  -
 . The value of    states due to 

the impact of globalization, marketing scheme, modern 

strategic business policy the owner are badly affected. They 

are not able to purchase enough raw materials and demand for 

the finished goods decline. The owners do not get profit but 

eventually end up in a great loss. 

IV. CONCLUSION 

The followings conclusions are not only derived from the 

observation taken from the poor bonded labourers or owners 

of this industry but also collected from various types of media 

and website.  

(i) Government not properly intervene or giving scheme 

particularly for these small scale industries and has not 

taken any steps to give or train them on any trade or work. 

(ii) It is high time for Government takes step to revive the life 

of the weavers by training and giving them some job 

opportunities.  

(iii) The labourers involved in this profession are badly 

affected for the advent of globalization such as modern 

textile machinery. They are also affected by the strategic 

business policy and modern marketing scheme. 

(iv) Their monthly income is around as Rs. 2000/- 3000/- .So 

monthly earning does not helped them to fulfil their daily 

demand so the labourers are looking for other profession 

like construction, farming etc. 

(v) As per literacy mission in West Bengal, the Murshidabad 

district does not score so high, for there statistics we 

guess that this families are not interested to send their 

𝑃   

𝑃   
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children to school so child labour problem persist best in 

these places. 

(vi) Next generations are not willing to continue their 

traditional business and they are looking for further 

professions like farming, fishing, constructions etc. 

(vii) For the cause of modernization they felt the Government 

was killing the very talent of trained weavers. 

  Now the time have come that the Government should have 

analyzed the problem and should have taken steps to 

rehabilitate these weavers. 
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ACKNOWLEDGMENT 

The Author would like to express their gratitude to all the 

referees for their valuable comments. 

REFERENCES   

[1] Albert William, A. Victor Devadoss, Lalitha Ramachandran, "Probing 
causes of child labour in bhutan using FCM model", Proceedings of the 

International Conferences on Mathematics and Computer Science, pp. 

388-395, 2010. 
[2]   A. Di Nola, S. Sessa, W. Pedrycz and E. Sanchez, Fuzzy Relation 

Equations and Their Applications to Knowledge Engineering, Kluwer, 

1989. 
[3]   B. De Baets, Analytical solution methods for fuzzy relation equations, 

D.Dubois and H. Prade, editors, The Handbooks of Fuzzy Sets Series, 

vol. 1, pp. 291-340, Kluwer, Dordrecht, 1999. 
[4] Dhrubajyoti Ghosh, Anita Pal, “ Using Fuzzy Cognitive Maps and 

Fuzzy Relation Equation to Esimate the Peak Hours of the day for 

Transport System, CIIT International Journal of Fuzzy Systemsvol. 4, 
no. 2, pp. 64-70,February Issue 2012. 

[5] E. Sanchez, Resolution of composite fuzzy relation equations, Inform. 

and Control 30 (1976),  pp.38-48 . 
[6] I. Perfilieva, "Fuzzy function as an approximate solution to a system of 

fuzzy relation equations", Fuzzy Sets and Systems, 147 (3): 363-383, 

2004. 
[7]   I. Perfilieva and L. Noskova, "System of fuzzy relation equation with 

inf-   comp-position: Complete set of solutions. Fuzzy Sets and 
Systems, 159 (17), pp. 2256-2271, 2008.   

[8] L.A. Zadeh, Fuzzy Sets, Inform, and Control 8(1965), pp.338-353  . 
[9]  W. Bandler and L. Kohout, Semantics of implication operators and 

fuzzy relational products. Int. J. Man-Machine Studies, 12:89-116, 

1980. 
 

 

Dhrubajyoti Ghosh was born in Durgapur, West 
Bengal, India in  1986. He received B.Tech and 

M.Tech degree from Aryabhatta Institute of 

Technology & Management(AIEMD),West Bengal 
University of Technology(WBUT) and National 

Institute of Technology (NIT), Durgapur, in 2008 

and 2011, respectively. He has registered for Ph.D. 
degree in mathematics in the department of 

Mathematics, National Institute of Technology, 

Durgapur. 
 He was an Assistant Professor in the Department of 

Computer Science and Engineering, Bengal College of Engineering AND 

Technology for Women, Durgapur, and has been teaching B.tech students for 
two years on several courses in the stream of Computer Science & 

Engineering. His area of research includes Graph Theory, Fuzzy Mathematics. 

He has published more than 6 research papers in reputed National and 
International journals. He was awarded in student paper contest as best paper 

award in Computer Engineering in IEEE CALCON 2014, National 

Conference on Electrical, Electronics, and Computer Engineering (A Triennial 
Event of IEEE Kolkata Section). 

 
 

 

Dr. Anita Pal, was born in Kanpur, U.P, India 
in  1976. She received BSc, M.Sc and PhD 

degree from Department of 

Mathematics,Vidyasagar University, India in 
1998, 2000 and 2005 respectively. 

 Serving as Assistant Professor in the 

department of Mathematics, National Institute 
of Technology, Durgapur, India since 2007.  

She is teaching several courses in Mathematics 

for the B. Tech., M.Sc, M. Tech. students; her 
area of research includes Graph Theory, Fuzzy 

Mathematics, operations research. She has 

visited many countries for academic purpose. She has presented several 
research articles in various National and International conferences. She has 

published more than 45 research papers in reputed National and International 

journals, also published books on Engineering Mathematics vol I & II from 
PHI, NewDelhi.  

 

 
 

 

 
 

 

 

 

 

 

International Journal of Computer Science and Electronics Engineering (IJCSEE) Volume 3, Issue 3 (2015) ISSN 2320–4028 (Online) 

204




