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CORE ON FUZZY NEAR SETS
S. ANITA SHANTHI' AND R. VALARMATHI

ABSTRACT. In this paper we present the notion of fuzzy near sets, lower and
upper approximation and the boundary region of fuzzy near sets. Reduction on
fuzzy near sets is defined. Using reduction, core on fuzzy near sets is calculated
and represented diagrammatically.

1. INTRODUCTION

The solution to the problem of approximating sets of perceptual objects results
from a generalization of the classification of objects introduced by Pawlak [2].
This generalization lead to the introduction of near set by James F. Peters [3].
Peters considered approximation of sets of perceptual objects that have match-
ing descriptions. Lellis Thivagar et al. [1] applied rough topology in decision
making problems.

This paper aims to introduce the notions of fuzzy near set, lower and upper
approximation and the boundary region of fuzzy near sets. Reduction on fuzzy
near set is defined. Using reduction, core on fuzzy near set is calculated and
represented diagrammatically.
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2. Fuzzy NEAR SETS

Definition 2.1. Let X # ¢ and A C X. Let y be the membership function. A set
denoted by FN,(A) is called a fuzzy near set if at least one pair of objects have
the same membership value. i.e., 3 at least one pair x,2" € X > ppn,a(x) =

1rN, () (@).

Definition 2.2. Let X # ¢ and A C X and FN,(A) be a fuzzy near set. A class

(7] PN, () In a fuzzy near set, is a set of objects having the same membership values
2. a) = {2 € X prna)(@) = prw, ()}

Definition 2.3. Let X # ¢ and A C X and F N,(A) be a fuzzy near set. The lower
and upper approximation of a fuzzy near set and the boundary region FN(A) is
denoted by F'N (A) and defined as:

FN (A) = U [=lev.a),
z:[z]png(a)EX
FN,(A) = U (2] v, a),
z:[x] pgay N X#S
Bew.(A)=  FN.(A) ~ EN,(A).

Definition 2.4. Let X be a non-empty set, A C X and F N,(A) be a fuzzy near
set. A topology TF' N¢(A) on X is a collection

TFNs(A) — {X> <Z5, FNs(A), FNS(A)7 BFNS(A)}

satisfying the following axioms:
(1) ¢, X € TFN,(A).
(ii) The | be any sub collection of TF'Ny(A) is in TF Ng(A).
(iii) The () be sub collection of TF' Ng(A) is in TF N,(A).
TFN4(A) is called fuzzy near topology on X.

Example 1. Let X = {/71772773774775776}7 A - {71772773776} and FN<A) -
{71,0.4}, {72,0.4},{v3,0.61}, {4, .61},{75,0.61}, {~6,0.83}}, Then

[2]rnaa) = {4 2 {3 v s 1 {3

theﬁlZZ:y near ClaSS Of U, FNS(A) = {71772776}7 FNS(A) = {717727,737’7% 75a76}
and BpN4(A) = {~3,74,75}. Therefore the fuzzy near topology

TENg(A) = {%éb, {71772775},76}, {71772773;74776}7 {'737'74776}}-



CORE ON FUZZY NEAR SETS 1523

Definition 2.5. If 7py, is the fuzzy near topology on X then the set

B = {X, FN,(A), Brn,(a)}

is the basis for Ty .
Theorem 2.1. B is a basis of Tpn, ().

Proof.

i U FNJ(A)=X
FN,(4;)€B
(ii) Let W = F'N,(A). Since X (| FN,(A) = FN,(A), W € X[ FN,(A) and

every z in X (| FNs(A) € W.

If we consider X and Bpy,(4) from B, taking V' = Bpy,(a), since

X ﬂ Brn,a) = Brn,a), V C X ﬂ Brn,a)

and every z in X (| Bpn,a) € V. FN,(A) () Brn,a) = ¢. Thus, B is a basis for

TFEN- U

Definition 2.6. Let X # ¢ and F' N, be fuzzy near sets, Try, be the fuzzy near
topology on U and B be the basis for tpy,. A subset SF'Ns(A) of FNg(A), is
called core viz. CFNy(A) of FN,(A) if Bspn,a) 7# Brn,(a)—(Fn,a,) for every
x € SFN(A). ie., a core of FNs(A) is a subset of fuzzy near sets such that its
element cannot be removed without much effect on the classification of fuzzy near
sets.

3. APPLICATIONS OF CORE ON FUZZY NEAR SETS

Example 2. Let X = {01, 9,3, d4, J5, d6, 97, I3} represent eight different types
of tomatoes affected by the disease bacterial stem and fruit canker. Let the five
symptoms namely,

« Cracks develop in streaks and form cankers

« Slimy bacterial oooze through the cracks

« White blister like spots in the margins of leaves

x Leaflets on one side of rachis show withering initially
* Vascular discolouration in split open stems
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FIGURE 1. Bacterial stem and Fruit canker of tomato

TABLE 1. Five fuzzy near sets

X | FNy(Ay) | FNs(As) | FN4(A3) | FNg(Ay) | FNg(As) | Decision
01 0.2 0.4 0.4 0.7 0.4 1
92 0.7 0.5 0.35 0.7 0.8 0
03 0.7 0.5 0.35 0.7 0.8 1
04 0.1 0.5 0.52 0.19 1 0
5 0.2 0.4 0.4 0.4 0.3 0
06 0.2 0.5 0.52 0.19 0.3 1
o7 0.1 0.4 0.52 0.19 0
Js 0.1 0.4 0.52 0.19 1

be represented by the fuzzy near sets F'N,(A;), FN,(As), FNs(As), FN4(A,) and
F Ny (As) respectively.

Case 1: Consider, X = {4, s, 06,03} where the decision class corresponds to
1. The partitions corresponding to relation of all the fuzzy near sets
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FN,(A;) where i = 1 to 5, is given by

{{61}, {02, 03}, {0a}, {05}, {06}, {07}, {ds}}
(A {01, 06, ds }

FN,(A) = {61,00,03, 06,05}

Bpn,ay = {02,03}

TEN,(a) = 10,0,{01,06,0s}, {01, 02, 05, 06, 08}, {J2, 03} }

Brn,a)y = {6,{01,06,0s}, {02,035} }.

Excluding the fuzzy near set F'N,(A;), the partitions corresponding to the re-
maining fuzzy near sets are

[9]

B

(A

~—

N
N

T
I

[0](F'N,(A) s(Ax
N,

(4) = FN,(A1))
(FN,(A) — FN,(Ay))
(FN,(A) — FN,(A)))
B(Fn,(4)-FN,(A))
T(FN,(A)—FN,(A1))

B(rn,(4)-FN,(a1))

{{01}, {02, 05}, {04, 06}, {05}, {d7}, {0s}, }

{d1,ds}

{01, 02, 63, 04, 06, 03 }

{02, 03, 04, 06 }

{0,0,{61,08}, {01, 02, 03, 04, 06, ds }, {02, 03, 04, 06 } }
{9,{01, 08}, {02, 05, 04,06} } # Br,(a)-

Excluding the fuzzy near set F'N,(As), the partitions corresponding to the re-

maining fuzzy near sets are

[0](F'Ns(A) 5(As
N,

(A) = FNy(A2))
(F'N(A) — FNy(A,))
(FNy(A) — FNy(A,))
B(FNy(A)-FNy(42))
T(FNy(A)~FN,(42))

B(rn, (4)-FN,(42))

{{01}, {02, 03}, {04, 08}, {05}, {d6}, {07} }

{o1,06}

{01,092, 03, 04, 06, 03 }

{02, 03,04, 03}

{57 gb? {51a 56}a {52; 637 647 58}7 {517 527 53a 54a 667 58}}
{9,{01, 06}, {02, 05, 04,05} } # Brn,(a)-

Excluding the fuzzy near sets F'N,(A3) and F'N,(A,)the partitions corresponding
to each of the remaining fuzzy near sets are equal.

[5](FNS(A) - FNS(A3)) = {{51}7 {54}7 {55}7 {56}7 {67}7 {68}’ {52763}}

OI(FN:(A) = FN,(A4)) = {{01}, {04}, {05}, {6}, {07}, {0s}, {02, ds}}.
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Excluding the fuzzy near set F'N,(A5), the partitions corresponding to the re-
maining fuzzy near sets are

[5]<FNS(A) - FNS<A5)) = {{51}7{52,53}’{54}’{55}’{56}’{5%58}}
FNy(A) — FNy(A5) = {é1,0}
FN,(A) — FNy(As) = {01,09,03, 06, 07,08}

BFNS(A)—FNS(Ag)) = {52763767758}

TENg(A)—FNg(As) — {57 ¢7 {517 56}7 {517 627 637 567 577 58}7 {527 537 677 58}}
Brn,(a)-rn,as) = 1t {t1,te}, {ta, ts, tr, ts}} # Brw,(a).-

If M = {FNs(A,), FNs(As), FNs(A5)}, then the basis for the fuzzy near set
topology corresponding to M is

By = {6, {{61, 96,08}, {02, 03} }.
Also By # Bpn,(a)-rFn,(4,)- Therefore core,
CFN(A) = {FNg(A,), FNg(A,), FNg(As)}.

Case 2: Consider, X = {d9,d4, 05,07} where the decision class corresponds to
0. the partitions corresponding to relation of all the fuzzy near sets
FNy(A;) wherei=1to 5 are

[O]FNs(A) = {{01}. {02, 05}, {da}, {05}, {06}, {o7}, {ds}}
FNy(A) = {d4,05,07}
FNy(A) = {09,03,04,05.07}
Brn,ay = {02,603}
TEN(4) = {t,®,{04,05,07},{02,03,04, 05,067}, {02,05}}
Brn,a) = {0,{04,05,07},{02,05}}.




CORE ON FUZZY NEAR SETS 1527

Excluding the fuzzy near set F'Ny(A,), the partitions corresponding to the re-

maining fuzzy near sets are

[0](F'Ns(A) s
N,

(A) — FNy(Ay))
(F'Ns(A) — FNy(A))
(FNy(A) — FNy(A))
B(rNy(A)-FN(A1)
T(FNo(A)~FNy(A1))

B(rn, (4)-FN,(a1)

{{01}, {02, 95}, {04, 06}, {05}, {d7}, {0s}, }

{d5, 07}

{02, 03, 04, 05, 06, O7 }

{02, 03, 04, 06 }

{0,0,{05, 07}, {02, 03, 64, 05, 06, 07}, {02, 03, 64, 06 } }
{0,{05, 07}, {02, 05, 04,06} } # Brn,(a)-

Excluding the fuzzy near set F'N,(As), the partitions corresponding to the re-

maining sets are

S(A2

(4) — F'Ns(A2))
(F'Ns(A) — FNy(A,))
(A) — FNy(Az))
BNy (A)-FN,(42))
T(FNy(A)~FNy(4>))

B(rn, (4)-FN,(42))

{{01}, {02, 03}, {04, 08}, {05}, {06}, {07} }

{d5, 07}

{02, 03, 04, 05, 07, ds }

{02, 03,04, 03}

{6, ¢, {01,06}, {02, 93, 04, ds }, {01, 02, 03, d4, 06, 0s } }
{0,{05, 07}, {02, 05,04, 05} } # Brn,(a)-

Excluding the fuzzy near set F'N,(A3) and F'N,(A,) the partitions corresponding
to each of remaining fuzzy near sets are equal.

[0](FNy(A) — FINy(A3)) = {{01}, {02, 03}, {tz}, {a}, {Is}, {ts}, {J6} }

[0J(FNs(A) — FNs(As)) = {{01}, {02, 05}, {da}, {05}, {06}, {d7}, {0s}}.
Excluding the fuzzy near set F'N,(As), the partitions corresponding to the re-

maining sets are
FNS(A) B FNS(A5)

FNS(A) - FNS(A5)
Brn,(4)-FN,(45)
TFNs(A)—FNs(As)

Brn,(4)-FN,(As)

{{01}, {02, 05}, {04}, {05}, {6}, {07, 05} }

{04,05}

{02, 03, 04, 05, 07, ds }

{02, 03, 07, ds }

{6, ¢, {04, 05}, {02, 3, 4, 95, 97, I }, {02, 03, 67, 08 } }
{6,{04, 05}, {02, 95, 67,05} } # Brw,(a)-
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If M = {FN,(A,), FN4(Ay), FNs(As5)}, then the basis for the fuzzy near set
topology corresponding to M is given by By, = {0, {{04, 5,97}, {J2,63}}. Also
By # Ben,(4)-rFn,(4,)- Therefore core,

CFNS(A) = {FNS(A1)7 FNS(A2)7 FNS(A5)}

In both cases we find that the fuzzy near sets F'N,(A;), F'N(Ay), FNg(As) form
the core showing that Cracks develop in streaks and form cankers, Slimy bac-
terial oooze through the cracks, Vascular discolouration in split open stems are
the three symptoms necessary to decide that the tomato plant is infected by the
disease bacterial stem and fruit canker.

@ - CORe

FIGURE 2

Example 3. Let X = {m,n2,13,n4,75,76} represent six types of paddy. Let
FN4(A), FN(Ay), FNs(A3) and FN,(A,) represent four qualities of rice. viz.,
bran removed rice, germ removed rice, polished rice and brown rice, respec-
tively.

Case 1. Consider, X = {n;, 2,73} the partitions corresponding to F'N (A) are

MEN(A) = {{m, b {nsh {md {ns} {me}}
Ny(A) = {m.n2ms}

FNs(A) = {m,n2,n3}

Brn,ay = {¢}

TENGA) = A O An mes st A, M2, Mt}
Brn,ay = {n{m,m2,m3}}
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TABLE 2. Four fuzzy near sets

X | FN4(Ay) | FNs(As) | FNs(A3) | FNs(Ay) | Decision
m 0.5 0.5 0.6 1 1
m| 0.5 0.5 0.6 1 1
N3 0.7 0.7 0.8 0 1
i 0.9 0.5 0.8 0 0
s 0.9 0.5 0.4 0.2 0
M6 0.7 0.7 0.8 0.2 0

Excluding the fuzzy near sets F'Ny(A;), FNs(Ay) and FNy(As3) the partitions
corresponding to each of the remaining fuzzy near sets are equal.

[](FNs(A) = FNy(Av)) = {{m,me} {nsh, {ma}t, {ns}, {ne} 3

M(FNs(A) — FNy(As)) = {{n,m2}, {ns}, {ma}, {ns}, {me} }-

[(FNs(A) = FN(As)) = {{m,m} {ns}, {ma}t, {ns}, {ne}}-

Excluding the fuzzy near set F'N,(A,), the partitions corresponding to the re-
maining fuzzy near sets are

[I(FNs(A) = FNo(As)) = {{m,meb {ns, me}ts {ma}, {ns}}
FNy(A) — FNy(A4) = {m,m2}
FNy(A) = FNs(Aa) = {m1,m2,m3, 76}
Benyay-rn, a0 = {3716}

TEN,(A)—FNy(A) = U Ansm2}, {01, 2, M3, M6 1 {n35 16 } }
Brn,(a)-Fn,(4)) = {n,{nv, s, me}, {2, 3t} 7# Brn,(4)-FN(AL)-

If M = {FN,(A4)}, then the basis for the fuzzy near set topology corresponding

to M is By = {n, {{m1, m2}, {n3, ma}}. Also Bys # Brw,(a)-rn,(a,)-
therefore core,

CFNS(A) = {FNS(A4)}
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FIGURE 3. Qualities of Rice

Case 2. Consider, X = {n4, 15,76}

B

(A Hmomed Ansts Amad {ns}, {ne }}
(A {0 05,16}

m = {n4,75,M6}

Ben,ay = {6}

TENga) = {P ¢ {ma,ns,m61}

Brn,ay = AP {475 M6} } = Brn,(a)-

~—

(] F' N,
Ns

T
I

Excluding the fuzzy near sets F'Ny(A;), FNs(As) and F'Ng(As) the partitions
corresponding to each of the remaining fuzzy near sets are equal:

[(FNs(A) = FNy(Av)) = {{m,me} {nsh, {mat, {ns}, {ne} }

[MI(FN(A) = FNo(Az)) = {{m, 02}, {ns}, {ma}, {ns}, {ne}}

[(FNs(A) = FN(As)) = {{m,m} {nsh, {ma}t, {ns}, {ne}}-
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Excluding the fuzzy near set FN,(A,), the partitions corresponding to the re-
maining fuzzy near sets are

Ml(FNs(A) — FN; (A4)) = {m,m} {ns,mt}, {ns}}
FN,(A) — FN,(As) = {m,n}
FNy(A) — FNs(A1) = {n1,m2,13, 76}
Ben,(a)-FNn, A = {03,76}
TEN.(-FNo(ay) = {0 &, {m,me}ts {nn, m2, msts e} {ns, ne b}
Brn,a)-rnan = A Amuneks {nss me -

Hence B, (4) 7 Br, (a)-ry,(40)-
If M = {FN,(A,)}, then the basis for the fuzzy near set topology correspond-

ing to M is Byy = {n, {{ns, 76}, {ns,ma}}. Also By # Bpn,(a)-rn,(a,)- Therefore
core,

CFNS(A> = {FNS(A4)}

In both cases we find that the fuzzy near set F'N,(A4) forms the core showing
that brown rice is the best quality of paddy.

FIGURE 4
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