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ABSTRACT 
 
All efforts of Engineering and Sciences are devoted to make an 
industry working with great reliability and cheap products. The 
cheap product means low cost product accepted by the society. 
Most of the industries fail due to its inappropriate location in the 
field of demand and supply. 
More over the demand and supply are not in parallel; they form 
constraint of each other. If demand increases, the supply decreases 
and vice-versa. This is the most natural phenomenon in the system 
study otherwise the system will burst. One can say that supply is 
the dual of the demand, and demand is the dual of the supply. The 
dual is a parameter that can be used to control other parameter for 
which it is a dual. The location of an Industry is a Fuzzy problem 
and it can be solved using the Fuzzy set theory, Fuzzy 
transformation and Fuzzy spaces. The statistical survey of the 
demand of any commodity is straight forward. The electrical 
demand is the most simple compared to demand of other things 
like the nuts and bolts. But the supply of nuts and bolts is constant 
and demand is also constant like the salt of daily needs and 
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necessities. The demand for luxuries is elastic but elasticity of 
demand of necessities may be constant. Thus the demand of 
Electricity may be constant like the salt and nuts and bolts. 
The elasticity of demand and elasticity of supply are the major 
subject of opening an industry. Location of an industry with great 
reliability and productivity is the objective of an engineer of 
production technique and Economics. 
Fuzzy logic is used in very days work in our village society. The 
primitive society has a fuzzy tools to work and analysis. The same 
is now returned to the most sophisticated engineers due to large 
information to handle adaptive systems like human brain 
simulation with neurons and Fuzzy inferences and decisions. Most 
of our decisions are taken in a vague and dark environments which 
are not defined well. The Fuzzy logic can help the engineers to 
find the vague problems with their solution. 
 
Keywords: Fuzzy set theory, Fuzzy transformation, reliability, 
productivity.   

 

INTRODUCTION 
 
 Industry is a system made of large 
number of elements or components. A 
system may be a group of many components 
connected by coordination, cooperation, 
synchronism and mutual coupling. A system 
can be resolved into components to make its 
analysis and it can be mixed to its synthesis. 
The electrical networks can be used to find 
the coupling of many components in a 
system. They may be connected in series or 
parallel. They may not be in series or not in 
parallel. The components are randomly 
distributed without any reference and origin. 
Such problems are solved by electrical 
analogues and electromechanical analogy. 
Signal flow graphs, transfer function 
methods, efficiency methods, matrices, set 
theory, series, probability theory are used to 
solve a complex system. 

Fuzzy and neural network theory is 

simple, they are combined to one as Fuzzy 
neural system. System can be modeled to see 
it clearly. It can be modeled to physical, 
narrative, graphic and mathematical 
modeling. As a matter of fact system can be 
represented by large number of simple 
models to see it clearly. 

The system can be transformed into 
decoupled components to see it well and 
understand it lucidly. The matrix of a system 
can be formed and it can be diagonal zed to 
see it transformed in the form of Eigen value 
and Eigen vectors. 
 These methods are used to study a 
location of an Industry Industries are 
economic system where inputs and outputs 
are simulated. There are accounts for losses. 
Losses are due to the non – cooperation of 
components. There is negative mutual 
coupling among the components. There is no 
synchronism among the activities and 
events. There are failure of the components, 



  R.N. Yadava, et al., J. Comp. & Math. Sci. Vol.5 (1), 103-110 (2014) 105 

Journal of Computer and Mathematical Sciences Vol. 5, Issue 1, 28 February, 2014 Pages (1-122) 

low efficiency, more losses, are predicted. 
 
1. Economic System  
 

An Industry is an economic system 
where input and output are controlled. The 
inputs have controllability and output has 
observed viability. The deadbeat controller 
has an inverse transfer function of the 
system and can be located in the series to the 
system. One an vary the gain of the 
controller in such a manner that all the poles 
are brought to zero in a very short time. The 
deadbeat controllers are very fast and 
accurate type of controllers used for 
economic systems. 
 Economic system has three types of 
returns, which are named by laws: 
 
(i) Law of diminishing return 
(ii)  Law of constant return 
(iii)  Law of increasing return 
 

Most often industries have 
diminishing return. One can exploit the law 
of constant return and the law of increasing 
return in industries by their optimum 
position of location. 
 
2. Location of Industry Most  
    Economically 
 

Location of an Industry of 
Economic system is godly gifted. The 
optimization of a problem most often 
depends on the luck. The knowledge and 
mathematical modeling can make an 
industry fruitful. The demand and supply in 
the industry must be programmed well. The 
location of industry must be in the centre of 
gravity of the demands. 

 
Fig. 1 : Centre gravity of the demands field 

 
Fig. 1 represents a demand space Wi and 
Co-Ordinate systems (Xi, Yi) then the 
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When X and Y are the Co – ordinate of the 
Industry. 
 
3.  Design of a Linear System 
 

The Input and output of an industry 
should be designed in such a manner so that 
it can work as a linear system, and the 
problems can be solved using standard 
engineering techniques. The linear system is 
that follows Ohms haw as well Hook’s law. 
A necessary condition for a system to be 
linear is that the principle of super position 
applies. No one output reacts with any one 
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of the input. The two inputs or two outputs 
should not interact to form unwanted forms 
of disturbance. An industries, Organization, 
management etc. should be linear system; 
Shown in fig. 2 
 

 
 

Fig. 2 Linear System 
 
Then
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A characteristic of linear system is 

that the magnitude scale factor is preserved. 
This characteristics is called homogeneous. 
A system is linear if and only if both (5) and 
(6) are satisfied. The linear system has 
constant parameters. No frequency should be 
changed by a linear system and it should 
maintain constant RLC parameters or 
damper inertia and  stiffiness in mechanical 
systems. 

One can write linear differential 
equation for input and output 

a
d w
dt

a
dw
dt

a w e t2
2

1 02
7+ + = ( ) ( )

The location of a plant, Industry, factory, 

organization or any system, where input – 
output relations are involved, the linearity is 
the major factor. The reliability is another 
factor. The reliability can predict, life, risk, 
hazard, danger, calamity and disasters of a 
factory only due to wrong location. 
 
4.  Location of an economic system under  
     factors of production 
 

The economic system has inputs 
calling them: Land, Labour Capital and 
Organization. The location will consider 
availability of land and cheap land for 
further extension. Labour should be cheap 
and available in the locality. The capital 
must be available. The organization is an 
essential part of the input in the economic 
system. Fig. 3 is a systematic representation 
of a system. 

 

 
Fig. 3 Input to mechanical system 

 
The law of diminishing return is 

applied to the land labour, capital and 
organization. As a matter of fact the output 
has the diminishing return and not the input. 
But natural outage rate, forced outage rate 
and pollution outage rate are observed in all 
types of systems. The characteristics of land, 
labour capital and organization must be 
accessed in a proper manner to study their 
failure rate and reliability.  The location of a 
system may be very Fuzzy in the advent of 
large population in our country. More over 
political forces, can locate a plant at a very 
uncertain place. Where output may not be 
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available due to the randomness of inputs. 
Coal, water, petrol raw materials, labour, 
stores, capital, organization are not 
appropriate and timely available. In such 
uncertainty one can take the help of Fuzzy 
logic to study a plant reliability. 

The reliability of a plant may 
depend on its location logic factors Land 
curve average demand, maximum demand 
etc. One can form a Fuzzy set for reliability 
as follows: 

 
TABLE 1 

 
Fuzzy µ λA( )  λ  λR  

Sec MTBF 

Location .916 .0877 .08036 .9196 11.4025 
Load Curve .886 .12103 .1072 .892 8.2624 
Load factor 0.927 .0758 .07026 .929 13.1926 
Average Demand 6.889 .1176 .1046 .8954 8.5034 
Maximum Demand .866 .1438 .1246 .8754 6.954 
Input System 0.917 .0866 .0793 .92063 11.547 
Output System 0.896 .1098 .0984 .9016 9.10746 
Parameters constant .827 .1899 .1570 .843 5.266 
Parameters Variable 0.779 .2497 .1945 .805 4.004 
System Linear 0.976 .0243 .0237 .9763 41.152 
System Nonlinear 0.886 .12103 .70723 .89276 8.2624 
Controller’s nature 0.726 .3202 .23246 .7679 3.123 
Controllability Index 0.896 .1098 .0984 .9016 9.10746 
Observe viability Index 0.962 0.387 .0372 .9627 25.839 

 
 
 
 

 
 

Fig. 4 : Input to Electrical generator 
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TABLE 2 
 

Fuzzy µ λA( )  λ  λR  
Sec MTBF 

Coal .556 .587 .326 .6736 1.703 
Coal storage 0.668 .4034 .2695 .7304 2.479 
Furnace 0.712 .339 .2418 .7581 2.95 
Boiler 0.812 .2082 .1691 .8309 4.803 
Governor 0.772 .2587 .1997 .8002 3.865 
Turbine 0.786 .2408 .1892 .8107 4.1528 
Generator 0.892 .11428 .1019 .898 8.75 
Load 0.712 .3396 .2418 .758 2.9446 
Voltage 0.896 .1098 .0984 .9016 9.1074 
Frequency 0.886 .12103 .10723 .8927 8.26 
Real power 0.792 .2332 .1846 .8153 4.288 
Reactive power 0.667 .4056 .2701 .7298 2.465 
Power factor 0.826 .191158 .1579 .8421 5.2312 

 

TABLE : 3 
 

Fuzzy µ λA( )  λ  λR  
Sec T 

Thermal power house .776 .2536 .1968 .8032 3.9432 
Hydro power house 0.876 .1323 .11597 .884 7.5585 
Nuclear plant 0.886 .12103 .1072 .8927 8.262 
Diesel plant 0.662 .4124 .27306 .7269 2.4248 
Induction generator plant 0.567 .5673 .3217 .6782 1.7627 
Waste material fuel plant 0.426 .8533 .3635 .6364 1.172 
Hand generator plant 0.416 .877 .3648 .6351 1.1402 
Wind mill plant 0.436 .8301 .36192 .638 1.2046 
Solar energy plant 0.512 .66994 .3427 .6572 1.493 

 
The electrical plant is represented in 

Fig. 4, with seven inputs and four outputs. 
The reliability of an electrical generator can 
be found by a Fuzzy space. 

Table 1 describe a Fuzzy space with 14 
elements this is a Fuzzy system. The self 
decision is taken for assuming the Fuzzy 

grades of truth µ λA( ),  where λ  is the 

failure rate, λR,  Risk, Security ( ),1 − λR  
Sec, and MTBF, the mean time between 
failure. 
The Fuzzy cardinality would be: 

A A d
i

= =z µ λ λ( ) . ( )12 349 8
14

 
and A

n
A d

i

n
= =z

1
0 882 9µ λ λ( ) . ( )

 

at and MTBFλ = =. . ( )26466 3 778382 13
λ = . ( )12548 10  
MTBF years= 7 9693 11. ( )  

Table 2 predict a Fuzzy system of 
plant connection in series with 13 Fuzzy 
grades of truth one may find. 

 

A and A= =9 977 76746 12. ( )  
at and MTBFλ = =. . ( )26466 3 778382 13  
 
5.  Reliability and location Electrical  
     Power Plant  
 

Electrical power plants are most 
important now a days. There are many types 
of electrical power stations for generation of 
electricity. The electricity is important 
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production and all the laws of economics are 
imposed on all electrical generation 
Industries. One finds the following electrical 
plants. 

The reliability of electrical plant will 
depend on the location this may be proved 
using Fuzzy transformation. The reliability 
has two at tributes time and motion. 

R t x X
dR
dT

t
dR
dX

( , ) ( )= + 14
 

λ λλ λX e t et x− −+ ( )15  
λ λλ λX e t et x− −+ ( )16  
Where l is the failure rate of the system. t : 
time and X : is the motion displacement of 
the system. The reliability depends on the 
time t and space, X, therefore large number 
of displacements occurring will govern the 
reliability of a system. The time will cause 

two types of failure rates. Natural outage 
Rate (NOR) and Forced outage Rate (FOR), 
the forced outage rate may involve time and 
motion simultaneously. 
 
Laws of return and Bath tub curve 
Applied to Industries 
 

Laws of teturns are well known to 
all the engineers. The bath tub curve of 
failure rate with time is plotted using three 
laws of returns. The output of an industry 
goes on diminishing with time. There is no 
law of increasing return for industries, it 
may be applied to the agriculture. The law of 
constant return may be used for the factors. 
One plots a both rub curve taking laws of 
return in force in Fig. 5 

 
 

 
Fig. : 5 Failure Rate and Laws of returns 

 
The failure rate is the major factor in 

the systems because it can cause Risk, 
hazard, danger, calamity or disaster. The 
failure of the reliability is highly hazardous. 

The reliability must remain constant. The 
location of plant will control many aspects, 
factor and state variables. The transportation 
problems, communication, information 
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problems are mostly solved when location of 
the industry is in the centre of the demands. 
In the view of system theory all industries 
are identical, in the space of the demand, and 
supply. Elasticity of demand and elasticity 
of supply are more important than rate of 
change of demand and supply with respect 
to time and space. 
 
DISCUSSION 
 

A systematic study of a system is 
made using Fuzzy set theory. A system is 
general simulation of a group of work, 
where input and output are realized and 
system parameters play a vital role to give 
the required output and modifies the input. 
The appropriate location of a system in the 
demand and supply field is a problem of this 
study. Most uncertain problems can be 
solved using Fuzzy logic techniques. One 
can find the reference phases and origin of 
the random system. The Fuzzy cardinality 
and relative Fuzzy cardinality can solve such 
problems, one can find the objective and 
constraint of the elements and a Fuzzy 
decision can be found. Constraint may be a 
dual or inverse of the objective. It may be 
constraint to make breakeven point. 
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