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GRANULATION ON FUZZY NEAR SETS
S. ANITA SHANTHI! AND R. VALARMATHI

ABSTRACT. In this paper granulation on fuzzy near sets is defined and some of
its properties are established. Further, quantitative measure is defined and an
example is provided.

1. INTRODUCTION

Pawlak in [2] originated a generalization of the classification of objects re-
sulting from the solution to the problem of approximating sets of perceptual
objects. This generalization lead to the inauguration of near set by James F.
Peters in [3]. He considered the problem of approximation of sets of perceptual
objects that have matching descriptions. In [4] Qian et al. continued Pawlak’s
rough set model to multi granulation rough set model which are described by
using multi equivalence relations on the universe. In this paper, we have intro-
duced the concepts of multi granulation on fuzzy near sets. Further, quantitative
measure on fuzzy near sets is also developed.

2. Fuzzy NEAR SET

Notation: Throughout this paper, let U be a non-empty finite universe. The
definitions of fuzzy near sets, class of fuzzy near sets, lower and upper approxi-
mation and the boundary region on fuzzy near sets are given in [1].
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3. GRANULATION ON Fuzzy NEAR SETS

Notation. Throughout this section, let (U, G,FN;) be a fuzzy near system and
G C U. Let FN4(A,;) and FN;(A,2) be two fuzzy near sets.

Definition 3.1. The granulation on fuzzy near sets is denoted by (GFNy) = FNg (A )+
FN(Ayz2). The lower and upper approximation of the granulation are denoted by
FN (A ) + FNg(Ay2) and FNg(Ayq) + FN(Ay2), respectively. They are defined as:

]FNS(AM) + FNS<A>\2) = {g €G: [Q]FNS(AM) cG U [Q]FNS(AM) - G}

and

FN, (Ay) + FN, (Ayz) =~ (~ FN,(Ay;) + FN, (Ay)).

TABLE 1. Fuzzy near sets with decision values

U | FNg(Ax) | FNg(Aye) | Decision
gr| 05 0.7 1
G| 02 0.2 1
G| 0.6 0.3 0
gea| 02 0.3 0
ges| 0.5 0.7 0
g | 0.2 0.9 1
gr| 0.3 0.4 1
ges| 03 0.9 1

Theorem 3.1. For any two fuzzy near sets the following properties hold:
(l) FNS(A)\l) + FNS(A)\Q) Q FNS(Akl) U]FNS(A)\2> ClTld
(i) FNg(Ax1) + FNg(Axe) 2 FNg(Ax) UFNg(Aye).

Proof (i) For any g € FN;(Ay) + FNg(A)2) from Definition 3.1, it follows that

€ [9JFNs(An), g € [9]FN;(Ayz). Hence, g € [g]FNy(Axn) N[g]FN(Axz). But
[ JFN,(Axi) N[9IFNs (Ax2) € [g]FNs (A1) U[9]FN; (Ax2) and FNg(Ar) + FNy(Ayo)
= {g € [9]FN,(Ax;) U[g]FN,(Axs)} by Definition 3.1.
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Therefore, g € FN (Ax) [JFNg(Ayo). i.e., FNg(Axr) + FNg(Ayxe) € FN,(Ay)
UTFN,(Ax2).

(’LZ) IFNS (A)\l) U ]FNS(AAQ) = (N IFNS(A)\].) U FNS (A)\Q))
Cr (~ FNy(Ayi) + FNg(Ayxg)) = FNg(Axr) + FNg(Ax2)
i.e., FNS(AAl) -+ FNS<A,\2) D FNS<A,\1) UIFNS(A)\2> ]

Definition 3.2. Let FP,, F' P, ..., F P, be m partitions induced by the FN,’s
respectively. The lower and the upper approximation of G related to
FP,FP,,... FP, are

_ S FP
FPA:{gquP,\QG,)\gm}andGA21 "=~ (~G)
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Theorem 3.2. Let F P, FP,,...,FP, be m partitions induced by FN,’s
respectively. Then, the following properties hold:

®(NG), SNGp,,)
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(iii) It follows from G, C Lnj G, that G, = C G G,
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(iv) It follows from ( (n] Gy C Gy(we{1,2,...,n})) that
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4. QUANTITATIVE MEASURE ON Fuzzy NEAR SETS

Definition 4.1. F'P; is lower approximation significant in [g]en,(a) W.it. G if

Gy D Gs, and FP; is not lower in [g]gw,(a) With respect to G if Gg = Gg where
[FNs (A)]

|FN,(A)| is the cardinality of the fuzzy near set FNy(A), S= > FP,
i=1
[FNs (A)]
and S = ) FP,.

=1 [glan, (a)AFP;
Definition 4.2. F'P; is upper approximation significant in [gln,(a) W.rit. G if

G° c G and FP; is not upper in [glpw, () with respect to G if@s e

Definition 4.3. The measure of the lower and the upper approximation of GFN,
w.r.t. the decision class D in fuzzy near set is defined as

M =| J{Gs\Gs : G € Dy and M = | J{G*\C" : G € D}.

Definition 4.4. The Quantitative measure of the lower and upper approximation
of GFN, w.r.t. the decision class D of the fuzzy near set using the membership value
are defined as

Example 1. Computing the Measures and Quantitative measures w.r.t. the decision

Din Table 1, we have My, (4,,) = {9¢7: 9es }\ {0} U{9ea} \{9ea} = {97, 9es} and
My, (ay,) = {9¢2. 9e6: e, ges I \{9e2s Geo, ges t U{9ess geat\{Gess geat = {ger}

—FN.(Ax)
M M ={0e1, Ge2, Gea, Ges, Geor Jets Ges }\LGe1, Ge2, Geas Gess Jeo )
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U{9e1, 9e2, 9e3, Geas Ges, Geo  \{Ge1, Ge2s Gess Gea, Gess geo } = {Ger, ges } and

—FNs(Axp)
M ' = {0e1, gea, Ges, Geo, Gers Jes }\{Ge1, Ge2, Gy Geos Ges )
U{ng Ge3, Gea, 955}\{951, Ge3, Gea, 955} = {957}
03403 _ _ 04 _
Q_MIFNS(AM) = === 0.3375, and Q_MFNS(AAQ) =5 = 0.05.

QMpy,(a,,) = 2523 = 03375, and ~ QMpy, (4,,) = % = 0.05.

REFERENCES

[1] S.A. SHANTHI, R. VALARMATHI: Core on fuzzy near sets, Advances in Mathematics:
Scientific Journal, 9(4) (2020), 1521-1532.

[2] Z. PAWLAK: Rough Sets, Theoretical Aspects Of Reasoning About Data, Kluwer Academic
Publishers, Boston, (1991).

[3] J.F. PETERS: Near Sets. General theory about nearness of objects, Applied Mathematical
Sciences, 1(53) (2007), 2609-2629.

[4] Y. Q1AN, J. LIANG, Y. YAO, C. DANG: A Multi-Granulation Rough Set, Information
Sciences, 180(6) (2010), 949-970.

DEPARTMENT OF MATHEMATICS

ANNAMALAI UNIVERSITY

ANNAMALAI NAGAR - 608 002, TAMILNADU, INDIA.
Email address: shanthi.anita@yahoo.com

DEPARTMENT OF MATHEMATICS

ANNAMALAI UNIVERSITY

ANNAMALAI NAGAR - 608 002, TAMILNADU, INDIA.
Email address: valarmathichandran95@yahoo.com



