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1 Introduction

Rough sets were introduced by Z. Pawlak [14] in 1982.An algebraic approach to

rough sets has been given by Iwinski [8]. Later, rough subgroups was introduced by Biswas
and Nanda [1]. Rough ideal in a semigroup were introduced by Kuroki [9]. In 2004 and 2006,
Davvaz investigated the concept of roughness of rings and modules [2, 3] (and other
algebraic approaches to rough sets in ([11],[18],[19],[20]). In 2007, near set theory and
nearness approximation spaces was introduced by J. F. Peters as a generalization of rough set
theory ([16],[17]). In this theory, Peters utilized the features of objects to definde the nearness
of objects [17]and, consequently,the classification of the universal set with respect to the
available information of the objects. Nonempty sets are near, provided the sets resemble each
other descriptively. It is the resemblance of sets that places near set theory in the fuzzy
sciences theory milieu, since membership of a set in a family of near sets depends on a
comparison of object descriptions that are usually not exact and such inexact descriptions
establish the resemblance of each set in a family of sets that are descriptively near each other.
In 2013, Ozturk and Inan [12] combined the soft sets approach with near set theory, which
gives rise to the new concepts of soft nearness approximation spaces (SNAS), soft lower and
upper approximations.

In 2012, Inan and Ozturk ([5],[6]) investigated the basic concepts of the algebraic structures
of the near set theory. They introduced the concept of near groups, weak cosets, near normal

subgroups and homomorphism of near groups on nearness approximation spaces. Moreover,
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in 2014, Ozturk et al. [13] introduced near group of weak cosets on nearness approximation
spaces. In this article, our aim is to improve the concept of nearness semigroup theory, which
extends the notion of a semigroup to include the algebraic structures of near sets. Also, we

introduce some propertiesof aproximations and these algebraic structures.

2 Preliminaries
In this section we give some definitions and properties regarding near set [15].
An object description is defined by means of a tuple of function value ¥ (x) associated with
an object x € X. Assume that B € F is a given set of functions representing features of
sample objects X € 0.
Let ; € B, where 1;: O — R. In combination the function representing object features
provide a basis for an object description ¥:0 — R* a vector containing measurements
associated with each functional value ; (x), where the description length [y| = L.
Object Description:yp(x) = (Y1 (x), P (x), P3(x), oo oo . P (%), ... .. P (X))
Sample objects X € O are near each other if and only if the objects have similar descriptions.
Recall that each 1 defines a description of an object. Then let A, denote A, =
[; (x") — ¥;(x)|where , x"€0. The difference v leads to a description of the indiscernibility
relation ~5 introduced by peters [15].
Definition 2.1 [16]Let X,X < O,B S F. Set X is a near X if and only if there exists
xeX, x EX’,l/)l- € B such that x ~y,. x'.
Definition 2.2 [16]Let x,x € O, B € F. Then

~p={(x,x ) €0 x O|Vy; € B,A,; =0}
Is called the indiscernibility relation O, where the description length i < [y].
Definition 2.3 [7] Let (O, F, ~g_, N;, V). ) be a nearness approximation space and let “.” be a
binary operation defined 0. Let X € 0 and B, € F,r < |B|. A indiscernibility relation
~g.0n O is called a complete indiscernibility relation ~g on perceptual objectsO, if
[x]5,[¥]s, = [xy]s, forallx,y € X.
A nearness approximation space (NAS) is a tuple NAS= (0,F, ~g ,N;,Vy.) where the
approximation space NAS is defined with a set of perceived objects O, set of probe functions
F representing object features, indiscernibility relation ~gz , defined relative to B, € B € F,
collection of partitions (families of neighbourhoodsJV;. (B), and overalp function V. .
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Definition 2.4 [7] A semigroup is an algebraic structure on a nonempty set S together with an
associative binary operation. That means, a semigroup is a set S together with a binary
operation ““.” That satisfies:

(1) Foralla,b €S,a -b €S.

(2) Foralla,b,c € S,theequationa-(b-c) = (a-b)-choldsinS.
Definition 2.5 [7] A nonempty subset A of a semigroup S is said to be a sub semigroupof S,
ifa,b € Aforalla,b € A(i.,e)A*> C A
Theorem 2.6[7] Let (O,F, ~g.,N;,Vy;) be a nearness approximation space and X,Y c 0,
then the following statement hold;

1) N.(B).(X) € X € N (B)"(X)

(2 M.(B)' (X UY) = N.(B) (X) U N, (B)"(Y)

@) N (B).(X NY) = N, (B).(X) N ;. (B).(Y)

(4) X € Y implies N,.(B).(X) € N, (B).(Y)

(5) X € Y impliesV,.(B)*(X) € N, (B)*(Y)

(6) N.(B).(X UY) 2 N.(B).(X) U N,.(B).(Y)

(7) N (B) (X nY) € N (B)"(X) N V. (B)"(Y)
Theorem 2.7 [7] Let (O, F, ~5_, V;, V. ) be a nearness approximation space and X and Y are
nonempty subsets of perceptual objects O, then

N (B) (XON,(B)"(Y) € N, (B)"(XY)
Theorem 2.8 [7] Let ~5 be a complete indiscernibility relation on O. If X and Y are
nonempty subsets of O, then
N, (B),(XON; (B).(Y) € N, (B).(XY)
3 Near Subset of a Nearsemigroup
Let S be a semigroup. Let ~5_be a congruence onS, that is ~5_ is an equivalence relation on
S such that
a ~g_ bimpliesax ~5 bx and xa ~g_ xb forall x €.
We denote [a]z_ the V. (B) on S is called complete if [a]g [b]g, = [ab]g foralla,b €S
Let A be a nonempty subset of S. Then the sets
N;:(B).(4) = {x € N (B).(5): [x]p, < A}
And
N, (B)'(A) = {x € M,(B)'(S): [x]p, N A # 6}
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Are called the lower and upper approximation of A. We denote by P(S) the set of all subsets
of S. For a nonempty subset Aof S.
Bndn, (B)(4) = N, (B).(4), N; (B)*(4)
Is called a near set with respect to V. (B) or simply a ;. (B) near subset of P(S) x P(S) if
WV (B).(4) # N, (B)"(4))
Theorem 3.1 Let (O,F,~g.,N;,Vy;) be a nearness approximation space. If X and Y are
nonempty subset of perceptual objects O, then
N (B).(X) UN(B).(Y) € N, (B).(XUY)
Proof: Let z = NV, (B).(X) U N,.(B).(Y), then we have z = x U y with x € NV, (B).(X)and
y € N;.(B).(Y). Thus there exist element m,n € O such that m € [x]g. € X andn €
[ylzg, €Y, consequently m€ [x]z ,n€[ylzg,x€X and y €Y. Since ~z is an
indiscernibility relation in OomuUn € [x]g U[ylg, S [xUy]g . Since mUn€XUY we
observe that muUn€[xUy]g SXUY and so xUy€N(B).(XUY)Hence
N (B).(X) UN;(B).(Y) € N (B).(X UY).
Theorem 3.2Let (0, F,~g ,N;,Vy.) be a nearness approximation space. If X and Y are
nonempty subset of perceptual objects O, then
N(B)'(X) n NV (B)'(Y) € M (B)'(X nY)
Proof: Let z = NV, (B)*(X) N N,.(B)*(Y), then we have z = x N y with x € NV, (B)*(X)and
y € N;.(B)*(Y). Thus there exist element m,n € O such thatm € [x]g N# @,n € [ylg N+
@, consequently m € [x]g ,n € [ylz.,x €X and y €Y. Since ~5_is an indiscernibility
relation in Omune€[x]g N[ylg, S[xNy]g. Since mNneXnNY we observe that
mNne[xnylg €XNY and so xNnye€N(B).(XnY).Hence N,.(B).(X)n
N (B).(Y) € N (B).(X NY).
Theorem 3.3 Let (O,F,~g.,N;,Vy.) be a nearness approximation space. If X and Y are
nonempty subset of perceptual objects O, then
N (B).(X nY)(A) = NV (B).(X)(A) N NV, (B).(Y)(4)
Proof: Let 2z=WN.(B).(XNnY)(A), then we havez=xny(A) with xE€
N,.(B).(X) (A)and y € N,.(B).(Y)(A). Thus there exist element m,n € O such that
me [x]g SAandn € [ylg €A, consequently m € [x]gz ,n € [ylz,x €EX and y €Y.

Since ~5_is an indiscernibility relation in O,m N n € [x]g (4) N [ylg, (4) = [x N ylg (A).
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Since mNn € [x Ny]g (A) we observe that mNn € [x Nylg (xNy)(A) andso xNy €
N;(B).(X nY)(A).Hence N, (B).(X)(4) NN, (B).(Y)(A) = (B).(X nY)(A).
Theorem 3.4Let (O,F,~g ,N;,Vy.) be a nearness approximation space. If X and Y are
nonempty subset of perceptual objects O, then
N:(B) (X nY)(A) € N (B) (X)(A) N N;(B)"(Y)(A)

Proof: Let z=N.(B)(XNnY)(A), then we havez=xny(A) with xE€
N.(B)*(X) (A)and y € N,.(B)*(Y)(A). Thus there exist element m,n € O such that
me [x]g NA #@andn € [ylzg N A+ @, consequently m € [x]z ,n € [y]z,x € X and
y €Y. Since ~g is an indiscernibility relation on O.mnNn € [x]g (4) N [yl (4A) €
[x N ylg, (A). Since mNn € [x Nylg (A) we observe that mNn € [x Nylg (x Ny)(A)
and so x Ny € N,.(B)"(X nY)(A).Hence NV, (B)*(X)(A) N N,.(B)*(Y)(A) € N, (B)*(X n
Y)(4).
4 Near Semigroup
Definition 4.1 [7] Let (O, F,~g_, N;, Vy.) be a nearness approximation space and “.” Be a
binary operation defined on 0.
A subset S of the set of perceptual objects O is called near semigroup on nearness
approximation space, provided the following properties are satisfied.

(1) Foralla,b € S,a b € N, (B)*(S)

(2) Forall a,b,c € S,theequationa- (b-c) = (a-b)-choldsin N, (B)*(S).
Example 4.2 LetO ={o,a,b,c,d,e, f, g, h,i,j, k} be a set of perceptual objects where

[0 Bha=ly Y=} o= Shal Y=L} 3
=l dha=lo obn=lo b= obi=li 1l*=[5 o
For U = {[a;]2xz|ay € z2}, 7 = 1,B = {p1,¥,,33} S F be a set of probe functions
Probe functions are defined by
Y1:0 -V =1(4) = |A]
PY:0 -V, =y(A) = Trace(4)
P3:0 = V3 = P3(4) = |A°]
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Are given in Table 1

0 a b c d e f g h i j k
Y, |0 1 0 0 0 0 0 0 0 -1 0 0
Y, |0 2 1 0 1 1 1 0 1 0 2 1
W3 |0 1 0 0 0 0 0 0 0 1 0 0
Let - be a binary operation of perceptual objects on O as in table 2
0 a b c d e f g h i j k
0 0 0 0 0 0 0 0 0 0 0 0 0
a 0 a b c d e f g h i ] k
b 0 b b 0 0 b 0 g g g Kk k
C 0 C C C 0 C 0 d d d f f
d 0 d 0 c d C f 0 d C f 0
0 e c 0 0 e 0 h h h i ]
f 0 f C C d C f d d f f f
g 0 g 0 b g b k 0 g b Kk 0
h 0 h 0 e h e | 0 h e J 0
i 0 i C b g e k d h a J f
J o ] e h e J h h j j J
k 0 k b b g b k g g k k k

Let S = {e, f, h} be a subset of perceptual objects and be an operation on S € O as in

table 3
e f h
e e 0 h
f c f d
h e j h

[0]gy,y = {x" € Ol (x) =91 (0) = 0},
={o,b,c,d,e,f,g,h,j, k}

[algyyy = {x" € OlY1 (&) = Y1 (a) = 13,
= {a}

[y = €0l (x) =91 (D = -1},
={}

Hence we have &g;,3= {[o]gy 3 [alg 3 g 33

© 2022 by The Author(s). ISSN: 1307-1637 International journal of economic perspectives is licensed under a
Creative Commons Attribution 4.0 International License.

Corresponding author: A.Maheswari and Gnanambal llango

Submitted: 27 March 2022, Revised: 09 April 2022, Accepted: 18 May 2022, Published: July 2022



A.Maheswari and Gnanambal llango (July 2022). On Near Semigroups
International Journal of Economic Perspectives,16(7),1-16

Retrieved from https://ijeponline.org/index.php/journal

[0y, = {x' € Oly,(x") = ¥,(0) = 0},
={o,c,g,1}

lalgy,y = {x € Ol,(x") =P (a) =2},
={a,j}

[blgy,y = (X' € Ol (x) = P (b) = 13,
={b,d,e,f, h k}

Thus we have &g;.3= {lo]gy,3 [algy,y [P}

[0]gpy) = {x € Olips(x) = 3(0) = 03,
={o,b,c,d,e,f,g,h,j, k}

l[algysy = {x' € 0lps(x) = P3(a) = 13,
={a, i}

So we obtain that, &g,y = {[0] gy, [algay)

When,r = 1, a set of partitions of O

Mi(B) = Sy Stwad S}

Then,

n@ey© = | e,

x:[x]gy ns=0
={o,b,c,d,e,f,g,h,j, k}
Therefore subset S of perceptual objects O is a near semigroup.

Example 4.3 LetO = {o,a,b,c,d,e, f,g,h,i,j, k} be a set of perceptual objects where

o=[y ola=ly ho=ly ohe=[ oha=lo Tle=01 ol
=l dhe=ly obr=lo hi=[ oli=li 1l*=[5 o
For U = {[a;j]axz|a; € 22}, 7 = 1,B = (i1, 9,,93,3,} S F be a set of probe functions are
defined by
P1:0 -V =9,(4) = |A]
V210 = Vy = P,(4) = |4%|
P3:0 - V3 = 3(A) = Trace(4)
P4:0 = Vg = Pu(4) = |AT|
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Are given in Table 4

0 a b C d e f g h [ i k
Y, |0 1 0 0 0 0 0 0 0 -1 0 0
Y, |0 1 0 0 0 0 0 0 1 0 0 0
s |0 2 1 0 1 1 1 0 1 0 2 1
Y, |0 1 0 -1 0 0 0 -1 0 -1 0 0
Let - be a binary operation of perceptual objects on O as in table 5
0 a b c d e f g h i j k
0 0 0 0 0 0 0 0 0 0 0 0 0
a 0 a b C d e f g h [ J k
b 0 b b 0 0 b 0 g g g k k
C 0 C C c 0 C 0 d d d f f
d 0 d 0 C d C f 0 d C f 0
0 e c 0 0 e 0 h h h i j
f 0 f C c d C f d d f f f
g 0 g 0 b g b k 0 g b Kk 0
h 0 h 0 e h e | 0 h e J 0
i 0 i c b g e k d h a ] f
J o ] e h e J h h j j J
k 0 k b b g b k g g k k k

Let S = {e, f, h} be a subset of perceptual objects and "-" be an operation on S € O as in
table 6

e f h
e e 0 h
f c f d
h e |j |h
(0] pyy = (X €01 (x) = o(x) = P1(0) = P,(0) = 0},

={o,b,c,d,e, f,g,j, k}
[alg,p,y =& €0[Y1(x) = Yr(x) =1 (a) = P(a) = 13,
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={a}

Hence we have &gy, .3= 1[0l w,p (Al .33

[0]gpysy = (X' € Olh2(x) = P3(x") = 1,(0) = P3(0) = 0},
={o,c,9,1}

[Algpppsy = (X' € Ol2(x) = P3(x") = 1y (h) = p3(h) = 1},
= {h}

Thus we have &g, w.1= {[0] g, w51 [Pl w43

[0]gpsmey = (X' € Olh3(x) = Pu(x") = P3(0) = Y4(0) = 0},
= {0}

Thus we have &g, 1= {[0]gpsp,13

[0]gpy sy = (' € OlP1(x) = Y3(x") = 1 (0) = Y3(0) = 0},
={o,c, g}

Thus we have &gy, wa1= {[0]gy, w1}

[0]gpapey = (X' € Olh2(x) = Pu(x") = P5(0) = Y4(0) = 0},
={o,b,d,e,f,j k}

[algp,pq = (' € Ol2(x) = Pu(x) = P2(a) = Pu(a) = 13,
= {a}

Thus we have &gy, p1= {[0]g, . [@lgp, 0}

0]y = (" €0IY1(x) = Pu(x) = ¥1(0) = Y4 (0) = 0},

={o,b,d,e,h, f,],k}

[l = & € Ol (x) = Yy (x) = Py (@) = (@) = 13,
= {a}

[y = & €0IP1(x) = Pu(x) = ¥1(D) = P (i) = 1},
= {i}

Hence we obtain that f{lplﬂh}: {[0]{1/14#14}' [a]{¢1.¢4}’[i]{¢1,¢4}}
When, r = 2, a set of partitions of O is

No(B) = (& wrwad Stwowsy Swawad Swiwsy Stwoway Stpwall
Then,

ner® = | e,

x:[xlg w3 ns#o

= {0, b, c, d, e,f;g: h—:j' k}

© 2022 by The Author(s). ISSN: 1307-1637 International journal of economic perspectives is licensed under a
Creative Commons Attribution 4.0 International License.

Corresponding author: A.Maheswari and Gnanambal llango

Submitted: 27 March 2022, Revised: 09 April 2022, Accepted: 18 May 2022, Published: July 2022



A.Maheswari and Gnanambal llango (July 2022). On Near Semigroups
International Journal of Economic Perspectives,16(7),1-16

Retrieved from https://ijeponline.org/index.php/journal

Therefore subset S of perceptual objects O is a near semigroup.

Definition 4.4 Let S be a nearsemigroupon 0,B, < F where r = |Bland B S F,~g_ be a
indiscernibility relation on O. Then ~z_is called a congruence indiscernibility relation on
nearness semigroups, if x ~5 v, where x,y € S implies xa ~5_ya and ax ~z_ay, for all
a€esS
Lemma 4.5 Let S be a near semigroup if ~5_is a congruence indiscernibility relation on S,
then [x]z [y]s, € [xylg, forallx,y € S.
Proof: Let z = [x]g [y]p. in this case, z = ab; a € [x]g ,b € [y]g .from here x ~5 a and
y ~g, b, and so we have xy ~g ay and ay ~g_ab by hypothesis. Thus, xy ~3 ab = z =
ab € [xylg_,so [x]g, [V]., is obtained
Definition 4.6 Let S be a near semigroup,B, € F where r = |Bland B S F,~5 be a
indiscernibility relation on 0. Then ~z_is complete congruence indiscernibility relation on
nearness semigroup S, if [x]g [y]z, = [xyls., forall x,y € S.
Let S be a nearness semigroup. Let XY = {xy|x € X and y € Y} where subsets X and Yof S.
Lemma 4.7 Let S be a nearness semigroup. The following properties hold:

(1) IfX,Y € S, then (V,.(B)*(X)N,.(B)*(Y) S N.(B)*(XY).

(2) If XY c S, and ~g is a complete congruence indiscernibility relation on S, then

WV (B):(XON;. (B).(Y) € N, (B).(XY).

Proof:

(1) Letx € NV.(B)*(X)N,.(B)*(Y). We have x = ab; a € N, (B)*(X)
b €N.(B)'(Y).a € N.(B)'(X) > [alg, N X #@.y € [alg. NX =y € [a]g andy €
x.Likewise, b € N.(B)'(Y) = [b]lg NY #@.z€ [b]g NY =z € [b]gand z €y since
w € yz € [a]g [blg, < [ablg,, we get w € [ab]g ,and w € XY. Thus w € [ab]g N XY =
[ablg, N [XY] # @ and so ab = x € NV, (B)"(XY).

(2) Letx € NV,.(B).(X)NV,.(B).(Y). We have x = ab; a € N, (B).(X),
b € N;(B).(Y) Inthis case, a € NV, (B).(X) = [a]g, € Xand b € N, (B).(Y) = [blz. €Y,
so we obtain [a]g [b]g. © XY on the other hand since [ablg = [alg [bls, S XY.
Thus[ab]g. € XY, and so ab = x € IV, (B).(XY).
Theorem 4.8 Let S be a nearness semigroup, ~g a complete congruence indiscernibility

relation on S, and XY two nonempty subsets of S. The following properties hold.
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(1) WV (B) (XON,.(B)*(Y)) = N, (B)"(XY).
) (M, (B). (XN, (B).(Y)) = N, (B).(XY)
Proof: The proof of (1) and (2) is straight forward by the similar way to the proof of lemma
4.7).
5 Sub Nearsemigroup
Definition 5.1 [11] Let (O, F, ~g_, V;, V. ) be a nearness approximation space O. Let S be a

near semigroup and A be a nonempty subset of S is said to be a sub near semigroup S, if
ab € N,.(B)*(A) forall a,b € A (i.,e)AA € N,.(B)*(4A)
Example 5.2 Let O = {o0,a, b, c,d, e, f} be a set of perceptual objects where,

o=lo ole=lo We=l ohe=[i ohe=[s 1}

1
e = [1 8], f = [(1) (])J forU = {[al’j]ZleaU’ € Zz},r = 1,B = {lpl,lpz,lpg} C F be a set

of probe functions

Probe functions are o |a |b |c |d Je |f  defined by
w10 |1 [0 |0 |0 |o |o
¥, 10 |2 |1 |o |t |1 |1
w10 |1 [0 |1 (o0 |o |o

Y1:0 >V =¢,(4) = |4]
Y,:0 - Vy =Y,(A) = Trace(A)
P3:0 = V3 = P3(4) = |AT|

Are given in Table 7

Let - be a binary operation of perceptual objects on O as in table 8

o a b C d g f

8] 4] 0 o o 8] o o
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Let S={b,c,d} c O and A = {c} c S be a subset of perceptual objects and

binary operation as in table 9

b C
b b 0
C C C
d 0 C
[0]gyyy = {x € Ol (x) =1 (0) = 0},
={o,b,c,d,e, [}
[alg,y = {x' € 0lY1(x) =y, (a) =13,
= {a}

Hence we have f{z/;l}: {[0]{1/J1}J [a]{lpl}}
[0]y,y = {x" € Ol (x) =P, (0) = 0},

= {o,c}

lalgy,y = {x € 0l,(x") =P (a) =2},
= {a}

[blgy,y = {x" € Ol (x) = () = 13,
={b,d,e, f}

Thus we have $gy,1= {lo]gy,). [algy,y [Plgy,3}
[0l = {x € Ols(x) = 3(0) = 0},

={o,b,d,e, f}

[algsy = {x' € 0lYs(x) = s(a) = 13,
= {a}

[clgyyy = {x" € OlYs(x) = ¥3(c) = —1},
={c}

So we obtain that, €{¢3}: {[0]{1/13}' [a]{¢3}, [C]{¢3}}
When, r = 1, a set of partition of O is
Ni(B) = iy Sty Stwark
Then,
ne®= | e
x:[x]gp Jns =

={o,b,c,d,e, f}
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Furthermore,
wneyrw= | Iy,
x:[x]gp Jna=e
={o,b,c,d,e, [}
Therefore since AA € V. (B)*(A), A is a sub nearsemigroup of S.
Example 5.3Let O = {0, a, b, c,d, e, f} be a set of perceptual objects where,

[0 0y @ 0y,_M 0 _ _0 01 ,_10 O
0_[0 o]’“_[o 1]’b_ 0 0]’0_[1 o]’d‘[o 1)’
1 0 0 0
e = [1 O]’ f= [1 1] for U = {[aij]2x2|aij € Zz},T =1,B = {1, Y, P34} € F be
a set of probe functions
Probe functions are defined by
P1:0 -V =9, (4) = |AT|
P2:0 = Vy = 1,(4) = 4%
Y3:0 - Va =P3(A) = Trace (A)
Y4:0 - Vy = P4(A) = |A]
Are given in Table 10

0 a b C d e f
Y, |0 1 0 -1 |0 0 0
Y, |0 1 0 0 0 0 0
Y3 |0 2 1 0 1 1 1
Y, |0 1 0 0 0 0 0
Let - be a binary operation of perceptual objects on O as in table 11
a b C d e T
o
o o o ] (4] o 0
O
a a b C d e f
o
b b b 0 0 b 0
o
C C C C (8] C 0
O
d d o C d C f
o
= = C o o g 0
o
f f C C d C f
O
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Let S={b,c,d} < O and A= {d} c S be a subset of perceptual objects and

binary operation as in table 12

b C d
b b 0 0
c c c o
d 0 C d

[0y, w,y = {x" € 0l (x") = o(x") =1 (0) = P, (0) = 0},

={o,b,d,e, f}

[algp, ppy = (¥ € OIP1(x) = p(x) = P1(a) = Py(a) = 13,
= {a}

Hence we have &gy, .3= {lolg, o1 (Al .33

[0] oy = (& € Olh2(x) = 3(x) = ¥,(0) = 3(0) = 0},

= {o,c}
Thus we have &, ».3= {[0] 041}

[0]gpspay = (¥ € O3 (x) = Pu(x’) = P3(0) = Y4 (0) = 0},

= {o,c}
Thus we have &, 3= {[0] s}

(0] sy = (¥ €01 (x) = P3(x) = 1 (0) =3(0) = 0},

= {0}
Thus we have &g, 3= {[0]g, pa1)

[0]pway = (X €0l (x) = Pu(x") = P(0) = 14 (0) = 0},

={o,b,c,d,e, [}

[algy,pa =& € 0lPo(x) = Pu(x) = Pp(a) = Py(a) =1},

= {a}

Thus we have E{1/11#13}: {[0]{¢2.¢4}’ [a]{lpz'llu}}
[0ty s = {x €OP1(x) =Pu(x) =Py(0) =

={o,b,d,e, [}

[algy = {x' € Ol (x) = Pa(x) = Py (@) = Yu(a) = 13,

= {a}

Hence we obtain that &, 3= {[o]{¢4,¢4}, [a]{wlm}}

When, r = 2, a set of partitions of O is
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N(B) = {E{IIJ 12} f{1.112,4}3}' S({IIJ:«;,I.M}' f{1.111,4}3}' S({ll’zlllht}' f{1.111,4}4}}'
Then,

N:(B)(S) = U [Ty
XXl w31 ns#0
={o,b,c,d,e, [}
Furthermore,
wney@w= | e,
x:[x]gp w3 na=o
={o,b,c,d,e, [}
Therefore since AA € NV, (B)*(A), A is a sub nearsemigroupof S.
Theorem 5.4 Let (0,:7-", ~Br,]\fr,er) be an approximation and - be a binary operation
defined on O.Let A; and A, be two sub near semigroups of the near semigroup S. A
sufficient condition for intersection of two sub near semigroups of a near semigroup to be a
sub near semigroup is V;.(B)*A; U NV,.(B)*A; = N,.(B)*(A; U Ay).
Proof: Suppose A;and A, are two sub near semigroup of S. It is obvious that A; U A,
S.Consider x,y € A; U A,. Because A;and A, aresub near semigroups, we have xy €
N,.(B)*A1,xy € N,.(B)*A, (i..e)xy € N,.(B)*A; UN,(B)*A,. Assuming N, (B)*A; U
N,.(B)*A; = N, (B)*(A; U Ay),we have xy € NV,.(B)* (A1 U A4,). Thus A; U A, is a sub near

semigroup of S.
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