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ABSTRACT 
 

Fuzzy logic is well known to all the researchers. It is a set theory 
of its kind and universal method of transformation of uncertain 
problems Here we have developed a new method to solve the 
pollution problems. The pollutants are described by their physical 
electrical mechanical, thermal and electro thermal parameters. The 
parameters are Fuzzified and then defuzzified to obtain the Fuzzy 
logic cardinality and relive Fuzzy cardinality. This can find the 
highly hazardous pollutant. The effects of Development of New 
Theory of Fuzzy Logic Sets andFuzziness in Systems. 
 

Keywords: Fuzzy Logic, Fuzziness.   

 
I. INTRODUCTION  
 
 It is difficult to describe a non-liner 
system but linear systems May be explained 
well   under   certain  mathematical  tools.  A  

system is that which has input and output.  
A small input May generate a large 

output by better element hood of elements. 
We will develop here a new theory of the 
Fuzzy system be large number of 
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parameters. New theory will explain to 
adjust the element hood of the system 
elements.  

Any system can be simulated by set 
of input and output containing X and Y. 
New theory can explain the Fuzziness of 
input and output and their proper Fuzzy 
control new theory proposed in the study is 
applied to obtain the maximum output 
through minimum input. Theory May 
indicate, how a linear system is switched 
over to the non-linear system. There May be 
several inputs Xi and only one output, y. 
Fuzzy logic is a mathematical tool to vary 
motion, from 0 to 1 in the form of graphs 
paths, motion, displacement and any time 
and motion studies in a system.  

A method is proposed to find origin 
reference and context of the input and 
output. The input is fuzzified to transform 
the uncertain data into Fuzzy space. The 
output is obtained by defuzzification of the 
input data. The reliability of a system can be 
found using new theory of working. One can 
predict, whether the reliability of non-linear 
systems.  

It is difficult also the explain a linear 
system in a simple way. One may define 
non-linear as well as the linear system with 
new simulation of systems. One can end 
with other systems with a similar attack of 
electrical laws developed for mechanical and 
electro-mechanical systems. This method is 
advantageous because electrical systems are 
well developed and symbols are standardized 
in the researches of mathematical modelling 
for systems. Electrical Engineering has 
developed a set of convenient symbols for 
circuit elements, so that problems of 
complex system can be set down with 
conventional symbols in the form of circuit 
diagrams. 

II. LAPLACE TRANSFORMATION,  
FOURIER TRANSFORMATION AND 
THE FUZZY TRANSFORMATION 

 
The Laplace transformation is well 

known in the engineering systems and it is 
used to solve linear differential equations 
and integral differential equations. Fourier 
transforms leads logically and directly to 
Laplace transform. Laplace transform is 
preferable to the unsatisfying approach of 
pulling the defining formulas out of thin air 
and applying them in mechanical manner.  

Classical methods are always 
difficult in many ways. Laplace transform 
method for solving system equations such as 
linear differential equations and integral 
differential equations in much system is 
simpler and more convenient to use than 
classical methods. There are limitations to 
the applicability of transform methods. The 
Laplace transform method cannot 
conveniently be used to solve linear 
differential equation with variable 
coefficients, Even of the first order. While 
the classical method can yield solutions to 
many such equations of practical problems 
of importance. 

 

When the known conditions of a 
problem of a system are specified at values 
of the independent variables other than zero, 
the Laplace transform method becomes 
cumbersome to use. Even when the physical 
situations are described with differential 
equations with constant coefficients.  

The separation of the general 
solution to differential equations into 
complementary function and particular 
integral in the classical approach helps the 
idens of nature of system response. It is not 
difficult to follow the situations for when the 
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complements function and particular integral 
parts of the solution May be obtained from 
the equations by inspection. While all steps 
in the formal method will have to be carried 
out in the transform method. Systems with 
constants and sinusoidal excitations are the 
typical examples for such the situations.  

The Fuzzy logic transform is one of 
the classical method and simplest to all the 
methods to solve the input-output problems 
of systems. All the differential equations 
represent systems and their input-output 
analysis.  

In applying the Laplace transform 
method, over reliance on tables of 
transforms are required and it May be 
discouraged many engineers remember a 
few fundamental transform pairs together 
with several important theorems. It is 
realized through researches that engineers 
cannot remember everything but a good 
engineer and scientist should remember 
tables and handbook for his reference.  
 
III.  LINEAR SYSTEM UNDER OHM’S  
       LAW  
 

A resistor is a system with an 
element R, the input is the voltage and 
output is the current. The output current is 
proportions to the voltage applied as shown 
in Fig.3.1 

 
A general system May be represented in Fig.3.1 & 
Fig.3.2 

 
Fig.3.3 System Element 

 
The ohm’s law is the best explainer 

of a linear system that governs the 
relationship between the voltages V, across 
the resistor. It is linearly propositional to the 
current through it. But even this simple 
linear system this linear relationship does 
not apply under the conditions. For example 
as the output current in resistor is greatly 
increased, the value of this resistance will 
increase due to hear energy produced in the 
resistor the amount of increase of the 
resistance being dependent upon the 
magnitude of the current and the voltage 
input will be no longer correct. The voltage 
across the resistor bears a linear relationship 
to the current through it. 
 

 
 

Fig 3.4 Linear Relationship Through the Current 
 

The resistance increment is well 
known with the temperature t as follow: 
 
Rt= Ro [a+αt]                (3.1) 
 
= Ro [1+α(Tmax– Tmin)]               (3.2) 
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Ro =
0

0

V

I
                (3.3) 

 
The resistance will increase only 

and does not fall down. The current I(y) will 
reduce. Hence the linear system will follow 
a law of the diminishing return. It means the 
output goes on diminishing with the time. 
The voltage and the current will diminish 
with the time in the non-linear region will 
arise.  

The Fuzzy logic can be used to this 
system as follow, the elements are: 
 
Set A = (R,V,I) 
Set Amin = (Rmin,Vmin,Imin)              (3.4) 
Set Amax = (Rmax,Vmax,Imax) 
  
There is a limit of min and max operations 
in the elements. we write a set with R,V and 
I and their min, max values as follow: 
F(z) = (R,Rmin,Rmax, V,Vmin,Vmax, I,Imin,Imax) 
                 (3.5) 
 

The probability theory will propose three 
sets as follows: 
 

Set A = R,V,I                (3.6) 
 

Any element can belong to the Fuzzy set 
provided set provided that is has: 
I.  Co- ordination 
II.  Co-operation 
III.  Mutual coupling 
IV.  Synchronize  
 

With the set and other elements. The 
Fuzzy problems arise in non-linear systems 
beyond the yield point in the ohm’s law and 
the Hooks law. The ohm’s is developed with 
reference to the Hook’s law. These two laws 
are experimentally developed and all the 

linear systems work under these two laws 
and their reliability is fixed in certainty 
plane. While the Fuzzy logic deals with 
uncertainties after the yield point. All 
systems under the over loading work in a 
Fuzzy space and their analysis must be 
known. The output is reduced under the non-
linear conditions. The input May increase. 
There is great loss of work beyond the linear 
performances.  

Equation (6.5) is a Fuzzy set and it 
can be fuzzified and the defuzzified get an 
output. The input is x and the output is y. 
The membership functions µixi are input in 
such a way that: 
F(z)= (µ1x1, µ2x2, µ3x3,----------------, µnxn)     (3.7) 
  
Where x1,x2,and x3 are the Fuzzy elements 
and µ1, µ2, µ3...., µn are their Fuzzy grades of 
truth or Fuzzy membership function (FMT) 
or simply the FM. The x1,x2,x3May be 
1,2,3,.... n numbers and grade May be 
varying from 0 to1 such that  
 
F(x) = x1,x2,x3,x4,x5,x6......... xmax             (3.8) 
 

Then µ1=
1x

x
xmax, µ2=

2x

x
xmax, µ3=

3x

x
xmax 

                 (3.9) 
 

The defuzzification May be made by several 
methods, as follows: 
I. Fuzzy cardinality 
II. Mean of Area method (COA)  
III. Mean of moment method (MOM) 
 
The  graphs May be plotted with Xi versus 
µi and the cardinality is found to get the 
decision the Fuzzy cardinality is found to be 
major event in the set. The reliability of the 
linear and non-linear systems May be the 
relative Fuzzy cardinality.  
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Fuzzy cardinality = ||)(
1

Adxx
n

=∫ µ
  
 (3.10) 

And relative Fuzzy cardinality would be 

║Ā║= ∫
n

dxx
n 1

)(
1 µ              (3.11) 

One can assume the failure rate, λ, 
in the Fuzzy system. One may assume a 
subset A from a large set(z) a part of large 
Fuzzy set. In place of x one assumes λ as a 
variable in the Fuzzy domain. The failure 
rate is due to diminishing return in the 
system.  
 

IV. HOOK’S LAW AND LINEAR  
      SYSTEMS 
 

Like the ohm’s law, same can be 
said about the Hook’s law which states that 
stress is linearly proportional to the strains in 
the mechanical systems. All electrical 
system must follow the mechanical systems. 
When there is electrical system a mechanical 
system will follow under the electrical 
surges there must be mechanical surges of 
the stress and strain.  

A material must work as spring in a 
linear system. The rods, plates, nuts and 
bolts must work as a spring otherwise they 
will breakdown. When the stress on the 
spring is removed the strain must come to its 
original position. This relationship breaks 
down when the stress on the spring is too 
great. When stress exceeds the elastic limit 
of the material of which the spring is made 
stress and strain are no longer linearly 
related. 

The actual relationship is much 
more completed than the Hook’s law 
relationship. One is therefore forewarned 
that restrictions always exist in linear 
systems. Saturation May occur. Breakdown 
May take place. Material changes are 

ultimately set and destroy linearity. Under 
normal conditions, however physical 
conditions in many engineering systems stay 
well within the restrictions and linear 
relationship holds good enough.  

Ohm’s law and Hook’s law are valid 
under linear system conditions. The voltage-
Ampere relations are also valid for stress-
strain relations. The two follow the 
hysteresis law of the non-linear relationship. 
The non-linear system May follow the 
Hysteresis laws or B-H curves or the stress-
strain laws in the non-linear systems. 
 

 
 

Fig. 4.1. The Hook’s law is explained by the strain-
stress law 
 

The stress is represented by S1 and 
strain by S2 to avoid the confusion in the 
visualization.  

The linear system produces strain as 
required for a system or a transducer 
according to the stress. The stress-strain 
relationship is well known like the Volt-
ampere relation in electrical system. Any 
system of Volt-current will generate the 
stress-stress phenomenon. The voltage 
applied must produce the required current 
under linear conditions. The current May be 
reduced after the yield point and the 
advisable to take work from the system 
beyond the linearity but people take work as 
the overloading and the system suffers 
endurance. The reliability May be reduced 
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the risk, hazard, danger, damage, calamity or 
disaster May increase. The failure rate is 
accumulated in the system and reliability 
will be reduced. The failure rate is increased 
enormously high.  
 

V.  FUZZY OF OHM’S LAW AND  
      HOOK’S LAW AS A SET 
 

One can form a Fuzzy set in the 
ohm’s law and Hook’s law system beyond 
the linearly point, taking work as non-linear 
system. No one can follow, what is the 
concept of the non-linear system. The 
system of Hook’s law May be formed as 
follow: 
F(z) = (S1,S1min,S1max, S2,S2min,S2max,  
R’,R’min, R’max ) 
Where R’ is the mechanical resistance that 
will resist the strain when stress is employed 
analogous to the electrical resistance One 
may simulate then as follow: 

Re = 
V

I
,.Rm = 

Strain

Stress   

= Mechanical resistance               (5.1) 
Efficiency would be : 

η = output/intput = 
V

I
= Re             (5.2) 

   = strain/stress = 1/Rm  
Parameter enters into the two systems. We 
May simulate the efficiency in Fig.4.1 

 
 

Fig. 5.1 The Efficiency Is Better Parameter In 
Study The Input And Output Relations 

 
 

Fig.5.2 The Efficiency Is Better Parameter In Study 
The Input And Output Relations 
 
The efficiency set would be 
η ,η max,η min,(output),(output)min, 
(output)max, Input,(Input)min, (Input)max  (5.3) 
 

F(z)=η ,η min,η max,(o),(o)min,(o)max,I,  
Imin, Imax                 (5.4) 
 

There are nine elements and One 
may analyze a non-linear system. The Fuzzy 
grade of truth for the entire efficiency May 
be estimated. One may use equation (6.5), 
(6.10) and (6.13) to form a hybrid set. It is 
the hyper set that can take 27 sets in the 
Fuzzy domain. There are 27 elements. One 
may find 

 

µ(A)(λ) = Failure membership of Fuzzy 
 = Fuzzy grade of truth 
λ = Failure Rate 
λR = Risk 
Sec  = Security 1-λR               (5.5) 
MTBF  = Mean Time between failures  
A  = Availability 
M  = Maintainability 
R  = Reliability 
 
Table 6.1 May represent a Fuzzy set of 27 
elements whose cardinality would be Fuzzy 
cardinality of the Fuzzy set of 27 elements in 
table  6-1 would be : 
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TABLE 5.1 
 

S. No. Fuzzy elements µĀ(λ) λ λR Sec MTBF A M R 
1 R(10) .916 .087 .0803 .9196 11.49 .896 .886 .92 
2 Rmax(15) .936 .0666 .0619 .938 15.02 .913 .908 .93 
3 Rmin(5) .886 .1210 .1072 .892 8.262 .843 .856 .876 
4 V(200) .938 .064 .06 .939 15.62 .886 .872 .942 
5 Vmax(250) .952 .0491 .0468 .953 20.36 .933 .942 .956 
6 Vmin(100) .668 .4034 .269 .7304 2.478 .622 .632 .672 
7 I(20) .836 .1791 .1497 .8502 5.58 .792 .778 .82 
8 Imax(50) .889 .1176 .1046 .8954 8.503 .866 .853 .87 
9 Imin(5) .776 .2536 .1968 .8032 3.943 .733 .743 .78 
10 S1(75mp) .812 .2082 .1691 .8318 4.803 .788 .792 .80 
11 S1max(15mpa) .912 .0921 .084 .916 10.85 .877 .876 .90 
12 S1min(15mpa .776 .2536 .1968 .8032 3.943 .756 .776 .78 
13 S2(20) .816 .2033 .1659                                                  .834 4.918 .792 .788 80 
14 S2max(45) .892 .1142 .1019 .8988 8.756 .886 .876 90 
15 S2min(10) .836 .1791 .1497 .8502 5.583 .812 .806 82 
16 R` (4) .776 .2536 .1968 .8032 3.943 .766 .752 .78 
17 R m̀ax(10) .834 .1815 .1513 .8486 5.506 .811 .822 .82 
18 R m̀in(2) .832 .1832 .1532 .847 5.437 .806 .809 .83 
19 η (.92) .913  .091 .083 .9169 10.989 .909 .906 .92 
20 ηmax(1) .962 .0387 .0372 .9627 25.84 .944 .951 .95 
21 ηmin (.50) .663 .4109 .2724 .7275 2.433 .642 .652 .67 
22 O(92) .845 .1684 .1423 .8576 5.938 .822 .832 .85 
23 Omax(1) .889 .1176 .1046 .895 8.503 .866 .872 .91 
24 Omin(.5) .792 .2332 .1846 .8153 4.288 .766 .782 .80 
25 I(92) .856 .1554 .1331 .866 6.435 .836 .844 .86 
26 Imax(1) .908 .0965 .0876 .9123 10.36 .866 .876 .92 
27 Imin(.5) .712 .3396 .2418 .7581 2.94 .668 .688 .72 

 

│Ā│= ∫ =
27

1
823.2)( λλµ dA              (5.6) 

And the relative Fuzzy cardinality would be  

║Ā║= ∫ =
n

A d
n 0

8453.0)(
1 λλµ          (5.7) 

Failure rate will be  

λ = 16806.0
4343.0

)(log 10 =λµ A              (5.8) 

MTBF = 
λ
1

 = 5.95 years             (5.9) 

The cardinal Risk will be 

dt

dR
= –λR = 0.14266            (5.10) 

 

The security would be: 
Sec = 1 – λR = 0.854                       (5.11) 
 

Table 6.1 makes a solid network for 
the status. The events output(O) and (O)max 
are the major events to be observed in the 
system. The reliability of the output would 
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be 0.8453=R May be found by classical 
methods. The events 22 and 23 are called the 
cardinal events and May be called the chief 
events in the system. 
 
VI.  FUZZY OF THE SUPERPOSITION  
       THEOREM  
 

A mathematician interest in the 
physical situation is very frequently the 
determination of the response called the 
output of a system to a given excitation 
called the input. Both the measurable 
quantity depending upon the particular 
interest on the problem.  

One may not above two systems the 
resistance R in Ohm’s and rod under the 
stress and strain. There is only one input and 
one output for the case of a rod and 
resistance R for simple analysis. There are 
several inputs and several outputs in linear 
system.  

A necessary condition for a system 
to be linear is that the principle of 
superposition is applied. A characteristic of 
linear systems is that the magnitude scale 
factor is preserved and it is called the 
property of Homogeneity.  

If I 1 and I2 are two inputs and O1 and 
O2 the corresponding outputs then  
 
I1 →  O1 and I2 →  O2               (6.1) 
 
For a linear system we May assume that 
 

I1+ I2 = O1+O2                (6.2) 
 

Calling it a superposition. If there are several 
inputs I1,I2,I3,... In and several outputs 
O1,O2,O3,..... On.  
 

If  I1=I2=I3=In then               (6.3) 
 

∑ = =n

k k tIntI
1 1 )()(               (6.4) 

And   ∑ = =n

k k tIntO
1 1 )()(              (6.5) 

 

And   nI1(t) = nO1(t)                 (6.6) 
 

This is called Homogeneity.  
 

If one knows well the behavior and 
characteristics of a linear system, the he May 
follow the non-linear system also. Although 
the derivation (6.2) from (6.3) seems 
flawless, there are situations in which, one 
cannot automatically assume the property of 
homogeneity equation (6.6) when the 
principle of superposition equation holds 
well.  

The validity of the principle of 
superposition means that presence of one 
input does not affect the output due to the 
other input. There should be no interaction 
among outputs of different inputs within a 
linear system. If two inputs I1 and I2 interact 
within the system then the system will be in 
the dynamic conditions at no load. The 
system will make a noise, move, vibrate and 
humming. There should be no interaction 
among O1 and O2 the two outputs. This will 
help us to understand Fuzzy logic well and 
the solutions of certain problems are 
possible through Fuzzy logic 
transformations only.  

For electrical systems of A. C. 
nature with fixed linear elements R,L and C 
as resistance inductance and capacitance. 
The voltages and currents in all parts of the 
network will also be of 60 cps frequency. No 
frequency other than that of the source can 
exist in the network after transients have 
died out. In other words stationary or non-
time varying linear systems create no new 
frequency.  
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The qualification of stationary 
implies that if  
I(t) →  O(t)               (6.7) 
Then  
I(t-T) = O(t-T)                (6.8) 

Where T is an arbitrary time delay. 
This qualification is to exclude situations 
with variable system parameters. A linear 
system has a Fuzzification in table 6.2 

 
 

TABLE 6.1 
 

No. Fuzzy elements µ λ λR Sec T A R 
1 Ohm’s law Validity .886 .121 .1072 .892 8.262 .886 .886 
2 Hook’s law Validity .912 .092 .084 .916 10.85 .892 .776 
3 Superposition Validity .932 .0704 .6656 .9343 14.2 .902 .892 
4 Homogeneity Validity .942 .0597 .0562 .943 16.75 .911 .912 
5 Stationary validity .908 .0965 .0876 .912 10.32 .86 .963 
6 Time delay Validity .886 .212 .212 .886 8.16 .776 .944 

 
 

TABLE 6.2 
 

No. Elements µ λ λR Sec T A M R 
1 Ohm’s law  .962 .0387 .0372 .962 25.84 .952 .943 .886 
2 Hook’s law  .956 .0145 .043 .957 22.2 .923 .94 .912 
3 Superposition  .932 .0704 .0656 .9343 14.2 .922 .912 .972 
4 Homogeneity  .922 .0812 .0748 .925 12.31 .908 .906 .912 
5 Stationary  .917 .0932 .0851 .915 10.73 .886 .876 .892 
6 Time delay  .918 .965 .08763 .91236 10.33 .876 .866 .976 

 
Table 6.2 produces a Fuzzy cardinality 
 
│Ā│= 4.58=.886+.912+.932+.942+.908 
                (6.9) 

It means events 4 and 5 are the 
cardinal event without these events the 
system cannot become linear. The 
homogeneity and stationary are essential in 
the function.  
 
Time Delay 
 

If there is time delay in the output, it 
is caused by the time delay in the input. 

Again One may study another, system with 
six Fuzzy elements. 

 

Table 6.3 can generate Fuzzy logic 
cardinality 5.591. it means events 5 and 6 
are cardinal. The two events are different, 
one can give importance to the first event 
and then in the descending order up to 6. 
These are the Fuzzy grades of truth and 
event 5 and event 6 are important in this 

study. Where A is adequacy, T= MTBF=
λ
1

, 

M is the maintainability and R the reliability 
of the system under this study.  
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TABLE 6.3 
 

No. Fuzzy Elements µĀ(λ) Λ λR Sec T A M 
1 Failure in Engineering Systems occur 

due to specific causes 
.886 .121 .1072 .892 8.262 .833 .842 

2 Whether foreseen or not .766 .2536 .1918 .8032 3.943 .711 .723 
3 Many of those causes are related to 

specific procedure by the user 
.912 .0921 .084 .916 10.85 .886 .872 

4 Failure are typically attributed 
correctly or not 

.788 .2382 .1877 .812 4.198 .711 .723 

5 Ignorance and indifference about user 
needs and desires.  

.811 .2094 .1698 .8301  4.775 
 

.788 .762 

6 Inattentive Management .513 .051018 .917 10.98 10.986 .886 .872 
7 Poor selection of  materials .834 .1815 .1513 .8486 5.509 .788 .778 
8 Combination of materials .856 .1554 .13309 .8669 6.435 .812 .822 
9 Inadequate design .908 .0915 .0876 .9123 10.362 .866 .876 
10 Inappropriate manufacturing and 

assembly process 
.932 .07042 .0656 .9343 142 .908 .906 

11 Lack of adequate technology .796 .2281 .1816 .8184 4.317 .711 732 
12 Improper treatment by users  .846 .1672 .1414 .8585 5.98 .812 .802 
13 Poor control and material quality  .923 .0801 .074 .926 12.45 .886 .878 
14 Failure is a complicated concept .776 .2536 .7467 .2536 3.97 .712 .736 
15 There are four simple conceptual 

models for failure 
.945 .056 .053 .946 17.85 .911 .922 

16 Stress-Strength .966 .0346 .0334 .966 28.9 .932 .936 
17 Damage Endurance .788 .238 .187 .8122 4201 .722 .732 
18 Challenge response .892 .1142 .1019 .898 8.756 .822 .846 
19 Tolerance requirement .906 .0987 .089 .9105 10.13 .856 .842 
20 The specific failure mechanism depend 

on materials and structural defects 
.822 .196 .1611 .838 5.102 .766 .738 

21 Damages are induced during 
manufacture and assembly 

.668 .4034 
 

.269 .730 2.47 .612 6.32 

22 Damages age induced on conditions 
during storage and field use 

.786 .2408 .189 .8107 4.152 .722 .736 

23 Conditions that affect the state of 
system are broadly termed stresses or 
loads 

.946 .055 .0525 .947 18.18 .911 .921 

24 Mechanical stress and strain .966 .0346 .0334 .966 28.901 .933 .936 
25 Electrical current and voltage .983 .0176 .048 .483 58.48 .943 .932 
26 Temperature loading .946 .055 .052 .947 18.18 .911 .922 
27 Humidity .778 .251 .195 .8047 3.98 .711 .732 
28 Chemical environment .884 .1233 .1089 .891 8.11 .844 .839 
29 Radiation effects and irradiations .669 .402 .2689 .731 2.47 .612 .622 
30 The effects of stress are influenced by .668 .403 .2695 .730 2.48 .608 .607 
31 Geometry .934 .0682 .063 .9362 14.66 .886 .876 
32 Constitutive .884 .1232 .1089 .891 8.116 .833 .821 
33 Damage properties of materials .786 .2408 .1892 .810 4.152 .721 .732 
34 Manufacturing parameters .788 .2382 .1877 .812 4.198 .722 .731 
35 Application Environment .944 .0576 .054 .945 17.36 .911 .921 
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Table 6.3 produces a Fuzzy 
cardinality 29.906 that indicate that events 
29 and 30 are cardinal. the element 30 
indicates all the five events 31 to 35 May be 
major. The relative Fuzzy cardinality May 
be 0.8544 which the reliability of occurring 
these events or elements. The failure rate 
will be 

λ  = 
4343.0

)(log10 λµA
 =.1572889,  

MTBF = 
λ
1

 = 6.3578 

µĀ( λ ) = te λ− ,  
Risk = λ R =.134386            (6.10) 
Security = sec =.8656             (6.11) 
 

This problem requires a solution 
using Fuzzy logic transformation and  

defuzzification will field the output as the 
decision in the form of Fuzzy grade of truth 
0.8544 which is reliability.  

Table 6.4 represents some Fuzzy 
statement on the failure rate of a system on 
material failure mechanism and damage 
models, to find the reliability of a system. 
Statement like the:  

 
1. Failures in engineering systems occur 

due to specific causes.  
2. Whether forecasting or not.  
3. Many of those causes are related to 

specific procedures by the user.  
4. Failures are typically attributed correctly 

or not etc.  
are given in the table 6.4 using 35 elements 
with their Fuzzy logic members and failure 
rates λ. 

 
 

Table 6.4 
 

No. Fuzzy Elements µĀ(λ) Λ λR Sec T A M 
1 Overstress failures .449 .80 .359 .64 1.25 .388 .396 
2 Brittle fracture  .522 .65 .3393 .6606 1.538 .488 .467 
3 Ductile .662 .412 .273 .727 2.427 .611 .622 
4 Yield .776 .2536 .1968 .8082 3.943 .711 .732 
5 Buckling .886 .121036 .1072 .892 8.262 .832 .846 
6 Large elastic deformation .792 .2332 .1846 .8153 4.288 .732 .762 
7 Interfacial De-adhesion .669 .4026 .2689 .731 2.483 .617 .618 
8 Wear out failures  .711 .341 .2425 .757 2.932 .688 .678 
9 Corrosion .892 .1142 .1019 .898 8.756 .834 .846 
10 Dendrite growth .766 .2665 .2042 .795 3.752 .708 .709 
11 Inter diffusion  .811 .2094 .1698 .8301 4.775 .786 .766 
12 Fatigue-crack propagation .723 .3243 .2345 .765 3.083 .688 .678 
13 Diffusion .692 .368 .2547 .7452 2.717 .612 .617 
14 Radiation .776 .2536 .1968 .8032 3.943 .717 .716 
15 Fatigue-crack initiation .441 .8074 .3601 .6398 12.38 .388 .387 
16 Creep .711 .341 .2425 .7575 2.93 .683 .677 
17 Crack .632 .4588 .289 .710 2.18 .587 .547 
18 Fatigue .721 .3271 .2358 .764 3.057 .686 .689 
19 Brittles .812 .2082 .1691 .8308 4.803 .786 .779 
20 fractures .716 .334 .2391 .7608 2.994 .682 .662 
21 Compatibility failures .798 .2256 .1437 .8563 4.432 .733 .742 
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Table 6.5 represent 21 elements in a 
Fuzzy space called the Fuzzy discourse. The 
elements like: 
1. Over stress failures 
2. Brittle fracture 
3. Ductile fracture 
4. Yield fracture 
5. Buckling etc 
are described in Table 6.5 in 21 elements 
with their Fuzzy logic members and the 
failure rates. These are related to the surges 
of the transmission line under their 
estimation.  

Table 6.5 represents a Fuzzy 
cardinality 14.63 this indicate that elements 
14 and 15 are the major elements on which 
the output will depend. The radiation and 
Fatigue-crack initialization at the reliability 
of 0.712538. the failure rate λ =0.33893 and 
MTBF=2.95years. this is not the linear 
system and want a revision of the Fuzzy 
grades of truth.  

Reliability is also a Fuzzy grade of 
truth. If is also a Fuzzy relative cardinality 
of a set of a system. A system can be 
simulated using Matrix, a set, differential 
equation where output and input are 
involved. The output is a dual of the input. 
The controllability and observability can be 
obtained by the duality theorem. The duals 
or constraints or complementary functions 
are used to control the system. Fig. 6.7 
represents a graphical control of objective by 
its constraint. 

 
Fig. 6.7 Graphical Control 

DISCUSSION 
 

Fuzzy sets of the narrative models 
given in reference 1 to 7 and adding one’s 
experience, inference heuristics and 
articulation of the work. One can find the 
fuzzy grade of truth for the fuzzy sets 
obtained through IT systems. It is a 
simulation to understand the IT in a simple 
and easy manner. One may follow, what are 
the IT systems and predict their future and 
prospects in the field. IT will be successful 
in all dimensions due to economy, conforts 
and easiness for society. 
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