Journal of Advances and Scholarly Researches in Allied Education

Vol. 15, Issue No. 9, October-2018, ISSN 2230-7540

Reviewed Study on Concept and Applied
Properties of Fuzzy Set Theory

Vikram*

Assistant Professor in Mathematics, C.R.S.U. Jind, Haryana

Abstract — Fuzzy Set Properties is the most embraced technique to deal with the imprecision. Aggregation
and combination of information are significant issues in different fields of example acknowledgment,
image processing and decision making. Making decisions is without a doubt a standout amongst the most

basic exercises of individuals. The goal of fuzzy decision is to get a decision that is optimum.

INTRODUCTION

Fuzzy set is an augmentation of Boolean rationale by
Lotfi Zadeh in 1965 in view of the mathematical
hypothesis of fuzzy sets, which is a speculation of
the traditional set hypothesis. By presenting the idea
of degree in the confirmation of a condition, along
these lines empowering a condition to be in a state
other than obvious or false, Fuzzy set gives an
extremely important adaptability to thinking, which
makes it conceivable to consider mistakes and
vulnerabilities.

To epitomize every meaning of fuzzy rationale, we
create all through this starting course a fuzzy
inference framework whose particular goal is to
choose the measure of a tip toward the finish of a
supper in an eatery, contingent upon the nature of
administration and the nature of the sustenance.

In the paper "Fuzzy sets" L. A. Zadeh proposed the
unit interim [0, 1] (which we will signify by | all
through the paper) as set of truth esteems for fuzzy
sets, in a generalization of Boolean logic and
Cantorian set hypothesis where the two-component
Boolean polynomial math {0, 1} is utilized. Not long
after a further generalization was proposed in J.
Goguen [2]: to supplant the unit interim | by a unique
set L (as a rule a cross section), seeing that the key
component of the unit interim in this setting is its grid
structure. In one more generalization L. A. Zadeh
[3,4] presented fuzzy sets of sort 2 where the
estimation of the enrollment function is a fuzzy
subset of I. From that point forward, a lot more
variations and generalizations of the first idea were
introduced, a large portion of them is being either L-
fuzzy sets, type-n fuzzy sets or both. In an ongoing
and broad "recorded record", H. Bustince et al. list an
aggregate of 21 variations of fuzzy sets and
concentrate their connections. In this paper, we will
manage the ideas of (generalizations of) fuzzy sets
where the arrangement of truth esteems is possibly

one-dimensional (the unit interim 1), two-
dimensional (e.g., an appropriate subset of the unit
square | x 1) or three-dimensional (a subset of the
unit solid shape | 3). The one-dimensional case
(where the arrangement of truth esteems levels
with 1) is actually the situation of fuzzy sets in the
sense.

TRUTH VALUES AND BOUNDED LATTICES

The arrangement of truth esteems in Cantorian set
hypothesis (and in the hidden Boolean logic ) is the
Boolean polynomial math {0, 1}, which we will
mean by 2 in this paper. Given a vast expanse of
talk, i.e., a non-void set X, each Cantorian (or
fresh) subset An of X can be related to its marker
function 1A : X — 2, characterized by 1A(x) = 1 if
and just if x € A. In L. A. Zadeh's fundamental
paper on fuzzy sets (think about additionally crafted
by K. Menger and D. Klaua), the unit interim [0, 1]
was proposed as set of truth esteems, in this
manner giving a characteristic expansion of the
Boolean case. Not surprisingly, a fuzzy subset An
of the universe of talk X is depicted by its
enrollment function pA : X — |, and pA(x) is
deciphered as the degree of participation of the
article x in the fuzzy set A. The standard request
turning around involution (or twofold invalidation) NI
;1 — lis given by NI(x) = 1 = x. For the remainder
of this paper, we will hold the alternate way | for the
unit interim [0, 1] of the genuine line R. On every
subset of the genuine line, the request < will mean
the standard direct request acquired from R. In a
further speculation, J. Goguen proposed to utilize
the components of a unique set L as truth esteems
and to depict a L-fuzzy subset An of X by methods
for its enroliment function pA : X — L, where pA(x)
represents the degree of participation of the article
x in the L-fuzzy set A. A few critical precedents for
L were examined, for example, total cross sections
or complete grid requested semigroups. There is a
broad writing on L-fuzzy sets managing different
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parts of polynomial math, investigation, class
hypothesis, topology, and stochastics. For a later
review of these and different sorts and speculations
of fuzzy sets. In a large portion of these papers the
creators work with a cross section (L,<L), i.e., a non-
void, somewhat requested set (L, <L) to such an
extent that each limited subset of L has a meet (or
most noteworthy lower bound) and a join (or least
upper bound) in L. On the off chance that each self-
assertive subset of L has a meet and a join, at that
point the cross section is called finished, and if there
exist a base (or littlest) component OL and a top (or
most prominent) component 1L in L, at that point the
grid is called limited.

SET THEORY REFRESHER

The classical set hypothesis basically assigns the
branch of mathematics that reviews sets. For
instance, 5, 10, 7, 6, 9 is an arrangement of whole
numbers. 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 is the
arrangement of whole numbers in the vicinity of O
and 10. 's' 'd; 'z, 'a' will be an arrangement of
characters. "Site", "of", "zero" is an arrangement of
words. We can likewise make sets of capacities,
suspicions, definitions, sets of people (in other
words, a populace), and so forth and even
arrangements of sets!

Note that in a set, the request does not make a
difference: 7, 6, 9 means an indistinguishable set
from 9, 7, 6. Notwithstanding, to enhance lucidness,
it is advantageous to characterize the components in
rising order, i.e. 6, 7, 9. More often than not, a set is
signified by a capital letter: hence, we compose A =
6, 7, 9. The vacant set is meant @: it is a striking
since it contains no component (Chiclana, et. al.,
2004). This appears to be superfluous at first look,
yet indeed, we will frequently utilize it.

Sets are frequently spoken to in graphic frame,
normally by hovers, as figure 1.1 delineates.

Figure 1: Graphical representation of the set {1,
5,6, 7 and 10}

The idea of having a place is vital in set theory: it
alludes to the way that a component is a piece of a
set or not. For instance, the integer 7 has a place
with the set 6, 7, 9. Conversely, the integer 5 does
not have a place with the set 6, 7, and 9.
Membership is symbolized by the character in the
non-enroliment and by a similar image, however

banished Possible. Accordingly, we have 7 € {6, 7,
and 9} and 5 € {/6, 7, 9}.

A participation work (additionally called marker
capacity or trademark work) is a capacity that
express enroliment or not a set E. Give f a chance to
be the trademark capacity of the set E = {6, 7, 9},
and x is any integer: TODO Math equation.

This idea of membership is vital for this course in
light of the fact that fuzzy rationale depends on the
idea of fuzzy membership. This basically implies we
can have a place with a set to 0.8, rather than
classical set hypothesis where as we have quite
recently observed membership is either 0 (not
possessed) or 1 (section).

So as to control classical troupes and influence
something fascinating, we to characterize an
arrangement of operations, which are exceptionally
intuitive. Figures 1.2,

Figure 2: Union of two sets signified AU B ={x
€ Aextorx inB}. A U B compares to the blue
zone.

AGGREGATION OPERATORS

Aggregation is the way toward joining a few
numerical esteems into solitary agent esteem
(Chilana, et. al., 2007). Mathematically aggregation
administrator is a capacity that maps various
contributions from a set into a solitary yield from
this set. In classical the case (Deng, et. al., 2004,
Jian, et. al., 2004) aggregation administrators are
characterized on interim [0, 1].

Definition 1 A mapping A: S, [0, 11 n — [0, 1] is
called an aggregation administrator if the
accompanying conditions hold:

(A1) A (0... 0) = O;
(A2) A (1...1) = 1;

(A3) for all n € N and for all Xg,..., Xn, Y1,y Yn €
[0,1]: xi<vyi,i=1,...,n == AXg,eeey Xn) S A(Y1yeees Yn)-

Conditions (A1) and (A2) are called boundary
states of A, yet (A3) implies the monotonicity of A.
One can think about a case, when rather than [0, 1]
a arbitrary shut interim [a,b] c [-«,+=] is utilized.
Give us a chance to mean by A (n) an aggregation
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administrator of n contentions: A (n): [0, 1] n — [0, 1].

Presently we will allude to a few properties of
aggregation administrators. There are specific cases
of aggregation administrators (Deng, et. al., 2004,
Jian, et. al., 2004) which fulfil a portion of the
properties, yet don't fulfill another.

Q) Symmetry: V X, Xo,..., Xn € [0,1] VIT A(Xy,...,
Xn) = A(x11(1) ,..., x1T(n) ), where T: N — N is
a permutation and N = {1,...,n}

(2) Associativity: V X1, X, X3 € [0, 1] A(X1, Xo, X3)
=A (A(Xl, X2), X3) = A(Xl, A(Xz, X3)).

3) Idempotence: V x € [0, 1] A(X, X... X) = X.

(4) Existence of an absorbent element: 3a €
[0,1] Vi € 1,....n V Xg,..., Xi—1, X+1,..., X, €
[0,1] A(Xy,..., Xi—1,a, x;+1,..., X)) = a.

Such component a is called an absorbent component
(or annihilator) of administrator A.

(5) Existence of a neutral element:

de € [0,1] Vi € 1,...,n VXq,..., Xi—1, xi+1,..., X, € [0,1]
A(Xy,..., Xi=1, €, xi+1,..., X5) = AXy,..., Xi—1, Xi+1,..., X,).

(6) Homogeneity concerning a multiplication
with a non-negative number:

vr =0, V Xq, Xa,..., Xy € [0,] r- X; € [0,1], i =1,...,n ==
== A(r Xg,e0,F Xp) = FA(Xg, ..., Xn).

7 Dependability for a non-negative linear
change:

vr 20, Vt, X4, X,..., Xp € [0,2] r- X; +t € [0,1], i = 1,...,n
== == A(r- Xg H,...,I* Xy +t) = r-A(Xg,..., Xp) +t.

(8) Continuity of an aggregation administrator A
is common congruity of all n-argument
administrators A (n) in the feeling of
coherence characterized for n-argument
capacities.

Fuzzy Sets

The fuzzy set hypothesis began in 1965, when the
paper entitled Fuzzy Sets by L.A. Zadeh was
distributed in journal Information and Control. This
publication fills in as an establishment of the
advancement of the new mathematical hypothesis. In
his paper Zadeh broadened the established thought
on Cantor set, permitting the membership capacity to
take esteems 0 and 1, as well as any an incentive
from interim [0,1]. Such sets are called "fuzzy". In
1968 J.A. Goguen created and enhanced the
thoughts of Zadeh by presenting the idea of L-set.
He permitted the membership capacity to take

esteems on inward [0, 1], as well as on a general
lattice L. The thought of fuzzy set procured
remarkable enthusiasm between mathematicians,
and in addition pros, which connected mathematical
thoughts, ideas and results to demonstrate different
genuine procedures (Deng, et. al., 2004). We could
say a few zones of use of fuzzy sets, for example,
basic leadership, delicate figuring, improvement
issues, control hypothesis, design acknowledgment,
picture preparing and numerous others.

LATTICES AND TRIANGULAR NORMS

Definition 2.. A non-empty set L in which a binary
connection < is characterized, which fulfills for all a,b,
¢ € L the accompanying properties:

a < a (reflexivity);
A<bandb <a== a=b (ant symmetry);

A <bandb < c == a < c (transitivity), is known as
a partially requested set (a poset). A poset could
be signified by (L, <).

Definition 3 A poset L (or (L, =)) is said to be
bounded, if

. There exists a component 1L with the end
goal that for every one of the a € L it holds a < 1L;

. There exists a component OL with the end
goal that for every one of the a € L it holds OL < a.

Components 1L and OL are the best component of
L (or most extreme) and minimal component of L
(or least) separately.

Fuzzy Sets

Fuzzy rationale depends on the hypothesis of fuzzy
sets, which is a speculation of the classical set
hypothesis. Saying that the hypothesis of fuzzy
sets is a speculation of the classical set hypothesis
implies that the last is a unique instance of fuzzy
sets hypothesis (Garela and Marques, 2003). To
make a similitude in set hypothesis talking, the
classical set hypothesis is a subset of the
hypothesis of fuzzy sets, as figure 2.1 delineates.

</ Crisp \‘.l Fuzzy >
x\}logm_fl / logic
— —'_ e

Figure 3: The classical set theory is a subset of
the theory of fuzzy sets

Fuzzy rationale depends on fuzzy set hypothesis,
which is a speculation of the classical set
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hypothesis [Zadeh, 1965]. By mishandle of dialect,
following the propensities for the literature, we will
utilize the terms fuzzy sets rather than fuzzy subsets
(Herrera-Viedma, et. al.,, 2004). The classical sets
are likewise called clear sets, rather than dubious,
and by a similar token classical rationale is otherwise
called Boolean rationale or binary.

The Linguistic Variables

The idea of enrollment work examined above
enables us to characterize fuzzy frameworks in
characteristic dialect, as the participation work
couple fuzzy rationale with linguistic factors that we
will characterize now.

The Fuzzy Operators

With a specific end goal to effectively control fuzzy
sets, we are rethinking the administrators of the
classical set hypothesis to fit the particular
membership elements of fuzzy rationale for values
entirely in the vicinity of 0 and 1 (Jian, et. al., 2004).
Dissimilar to the meanings of the properties of fuzzy
sets that are dependably the same, the meaning of
administrators on fuzzy sets is picked, similar to
membership capacities. Here are the two
arrangements of administrators for the complement
(NOT), the intersection (AND) and union (OR) most
usually utilized:

Name Intersection  AND: | Union OU: pryyge(r) | Complement NOT
Hang(r) M

Zadeh Operators | min (pal(r). pe(r)) | maz(palz), pe(z)) | 1 - palx)

MIN/MAX

Probabilistic palx) x pelx) palz) + pelx) — | 1—palx)

PROD/PROBOR palz) x pglx)

With the standard meanings of fuzzy administrators,
we generally discover the properties of
commutatively, distributivity and associativity works
of art. Nonetheless, there are two outstanding
special cases:

. In fuzzy rationale, the law of prohibited
center is negated: A U A 6= X, ie.
HAUA (x) 6= 1.

. In fuzzy rationale, a component can have a

place with A and not A, in the meantime: AN
A” 6= 0, i.e. JANA (x) 6= 0. Note that these
components relate to the set supp (A) -
noy(A).

EXISTING SIMILARITY
BETWEEN FLUFFY NUMBERS

MEASURES

Several strategies for similarity measure of fluffy
numbers have been recommended in literature. Each
one of them adopts an alternate idea (Min and
Linkens, 2004). A portion of the current similarity
measures that are relevant to the proposed measure
are checked on in this segment.

Similarity measure by Chen [SJ For any 2 TFN’s A=
(a,,a2,a3,a4)and B= (6,,62,63,64) the degree of
similarity S(A,B) e [0,1] is given by

4

Y la, -5,

S(4,B)y=1--2
( ) 2

If A and B are triangular fuzzy numbers, where A =
(a,a2,a3)and B =(b, b 2, b 3), then the degree of
similarity is given by

3
Z la; = b,

S(A,B)=1- L2
( ) 3

Similarity measure by Hsieh and Chen Hsieh and
Chen proposed a similarity measure using the
concept of graded mean integration-representation
distance, where the degree of similarity S(A,B) e
[0,1] is given by

1
S(A,B)= |4+ d(A.B)
d(4,B) = |P(A)~ P(B)

where

a, +2a,+2a,+a,

P(4) =
(4) 5

P(B) = b +2b, +2b, +b,
6

Similarity measure by Shi Jay Chen and Shyi Meng
Chen This similarity measure is based on focus of
gravity technique. The technique integrates the
ideas of geometric distance and the COG distance
of GFN's (Pereria & Riberio, 2003). On the off
chance that the GFN's are

A=(al,a2,a3,a4;wA) and B= (blsb2,b3,b4;wB) 0 <
ax<a2<a3<ad<landO<bh,<b2<b3<bsc<
1.I1f COG (A), y*A)and COG (B) = (x B, y B) then

* *
B(S A.Sp) mm(y!\ . }'B
) 0 _.: CTC
max(y . ¥

A

]

" .
- X
A B

N —b,l
s(4,B)=,_ 2" 0|,
4

*
}
B

Where the COG point of A is as follows

d, —a
WA 42)
e J—T  ifa za,
Ya = 6
w.ﬂ

1> ifa, =a,
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=== ya(a;+a,)+(a, +al)(wh;y:ﬁ
2w,

A

Similarity measure by Deng Yong et ah, The
similarity measure created by Deng Yong is based
on radius of gyration an idea in mechanics. It
incorporates the idea that for an area made up of a
number of simple shapes, the minute of inertia of the
whole area is the entirety of the minute of inertia of
each of the individual area about the axis wanted
(Shi-Jay, 2006).

CONCLUSION

Fuzzy logic is the ideal tool for securing the
information of a specialist and installing it in an
efficient and sound mathematical structure. The
fundamental core interest of the work is to show the
potential and flexibility of utilizing comparability of
fuzzy numbers and aggregation administrators in the
area of decision systems. The essential commitment
is to create devices to help decision-producers in
surveying the outcomes of decision made in a
situation of imprecision, vulnerability, and incomplete
truth and giving a deliberate risk investigation.
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