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1. Introduction

In abstract algebra the theory of near subtraction semi groups is a rapid departing branch. The
subtraction algebra was introduced by Abbott in1967 byusingthe concept of subtraction algebra, schein
developed subtraction SG in the year 1992.In the year of 2007 Dheena.P was first introduced the
concept of near subtraction SG. Basically, the NSSG is a fundamental notions of subtraction algebra.
Jun et al., investigated about the theory of ideals in near subtraction algebra after that he characterized
some elementary axioms. Later on some research scholars developed the basic properties of near
subtraction SG. Later they establish a structure in NSSG and also examine different kinds of near
subtraction algebra and getting the equivalent conditions for regularity. The fundamental concept of
this work is to learn about PS ideals in NSSG and PSNSSG and some of the results were proved
regarding NSSG.

2. Preliminaries
Forfundamental conceptsmake reference to (1),(2),(3) and(4)
3. Maincontent

Definition 3.1: Assume that A be an ideal of a NSSG X which issaid to be a PS if x,yeX, xyeA
=>xsy e A for each se X.

EXAMPLES3.2: Assume that X= {0,1,2,3,4,5} for which ‘-, and ‘.’ are defined by
- (012 |3 |45
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Then (A,-,. ) isa NSSG. Let | ={0,1,3,4} is a PS ideal of X.
EXAMPLE3.3:LetX={p, q, r} for which ‘-‘ and ‘. are defined as follows:

- p q r
p p P p
q q P q
r r r p

p q r
p p p P
q p p P
r p q r

Then (X, -, . )is a near subtraction normal SG. The ideals of X are {p},{p, q}
{p, g, r} which are PS.

Theorem 3.4 :The family of non empty intersection of PS ideals of a NSSG X a PS is an ideals of
X.

Proof : Assume that { A, }«ead family of PSI of X and letA=Ngep Ag-
By known theorem, A is an ideal of X.
Letx,y,seX, xy€ A, I'YE A =XYENgear Ax= XY € A, for each a€ A.

xyeA,, A,isaPSlof X, se X=XxsyeA,

= xsy €A, forall o EA =Xsy ENyep Ag=XSy € A.
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~AisaPSl of X.

Theorem 3.5: Suppose that X be a NSSG and A be ideal in X. So that A is a PS iff for all a €
X.thesetA(a)={x € X.:axe A}isanideal of X.

Proof :Assume that A will be a PSI in X and ae X

Let X, yeA «( a )= ax, ay€eA.

a(x —y) =ax—ay €A, since Ais an ideal of X and ax, ayeA.

In this manner x—y € A «(a)and hence A «(a) is asub algebra of X.

Presently xe A ( a )implies that axe A. Presently axe A, A is PS implies asxe A implies that sxeA
((a)

Presently axe A, seS, A is an ideal implies that axse A implies that xseA «(a)

Consequently A r(a)is an ideal in X for each ae X.

On opposite way guess that A (( a )is an ideal in X for every ae X . Letx ,yeXand xyeA.

Xy€A implies that yeA «( a)

y €A(a), Ara)isan ideal implies sy €A (( a )for every s eX implies that xsyeA for each seX
~ Alisa PSl of X.

Theorem 3.6 : Let X be a NSSG and A is an ideal in X. Then A is PS iff for all aeX the

set Ai(a) = { xeX : xa € A} is an ideal of X.

Proof :Assume that A will be a PSlin Xand a € X.

Let x, y €A(a)implies xa,yb €A.

(x-y)a=xa-yacA, since A is an ideal of X and xa, ya € A

In this way x-yeA,(a)and consequently A (a) is a sub algebra of X.

Presently xeA/(a) implies xacA. Presently xacA, A is PS implies xsa €A implies xs €A(a)
Presently xac A, sc X, A is an ideal sxacA implies that sx €A(a).

In this way A|(a) is an optimal in X for each of the a eX.

On the other hand guess that A/(a) is an ideal in S for each a €X. Let x, ye X and xy €A.

xy€A implies xe Ai(y), Ai(y) is an ideal implies that xse A(y) for each s€ X, xsy €A for each s €X.
ThusA will be a PSI of X.

Corollary3.7: Suppose X be a NSSG and A is an ideal in X. Then A is PS iff for each a€ X the
set A (a) ={xe X :xa,ax € A} isanideal in X.
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Theorem3.8: Let A be any PSI in a NSSG X and X1, X2....,xne X. Then

1) X1X2€ A implies x2x1€ A.
2) X1X2...xne A if and only if <x1><xo>....<xn>c A.

Proof : 1) Suppose x1x2€ A. Then (x2x1)? = X2 (X1x2)X1€ A and hence X2x1€ A.

2) Let Xix2....xneA. Since A is PSI of X.

Then by corollary 3.6, XtEAI(X2X3.....Xn) =<X1>C Ai(X2X3.....Xn)
=<X1>X2X3.....XnEA. By property (1), we have x2xs.....Xn<x1>C A.

NOW X2€ Ai(X3X4.....Xn<X1>)=><X2>CA|(X3X4.....Xn<X1>).

Therefore <xo>X3X4..... Xn<X1>C A =X3Xs.....Xn<X1><X2>C A.

Continuing this process we have XiXz....xne A=<X><X2>.....<Xn>C A.

Conversely suppose that<x;><xz>....<xn>c A

Then X1Xz....xn e <X1><X2>....<xn>c A. Thereforexixz....xne A

Corollary3.9: If Ais a PSlin a NSSG, then for eachne Na"e A=<a>"c A.
Proof:By the abovecorollary 3.8 substitute a;= a;=a3...=an=a

Corollary3.10 : Let A be a PSlin a NSSGX. If a"e A, ne Nthen<as>", <sa>"e X.
Theorem 3.11: Each CSPI A in aNSSGX is a PSlof X.

Proof:Assume that A be a CSPI ofthe NSSG X.

Let X, ye X and xy € A=(yx)?=(yx)(yx)=y(xy)X€ A. (yxX)’€A, A is CSPI implies yx€A. If s€ X,
(xsy)*= (xsy)(xsy) = xs(yx)sy € A.

(xsy)?€A, A is CSP implies that xsy € A.

Thus A will be a PSI of X.

Note3.12 : The reverse proof of the theorem 3.11which is absurdity i.e., a PSIofaNSSG which is not to
beCSP.

Example 3.13: ::Let X = {p, q, r}. Define a binary operations ‘- and ‘ .” on Xas follows

S|Py
rypyp|mp
a9 |pP|Aq
ryr|r|p

P q |r
P (P [P |P
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Clearly (X, -, .) isa NSSG and{p}, {p, q}, X are the ideal of X.
Here ppe{p}=>ppp, pap, prp<{p}

pge{p}=ppa, pqq, proe{p}

pre{p}=ppr, par, prre{p}

qp e{p}=app, qap, qrpe{p}

gre{p}=-qpr, qar, qrre{p}

rpe{p}=rpp, rap, rrpe{p}. Therefore{p}isa PSIin X.

Here p>=pe{p}but b {p}. Therefore{p}is not a CSPI.
Corollary 3.14 : Each CPI of a NSSG X is a PSI of a NSSGX.
Proof : Let A is a CPI of a NSSGX.

By known theorem, A is a CSPlof X.

By known theorem, AisPSlof X.

Theorem3.15: If A is aPSlof a NSSGX then Az = {x/x"€ A for every ne N} is a CSPI ofX.

Proof : Clearly AS Azand subsequently Az is a non-empty subset ofX. Assume thatx, y €Az and se
X.

Presently x € Axx", y"e A for some m, ne N, x", y"e A =X,y € A, Awill be a PSI of Ximplies (x -
y) € A= (x -y )'e Aand consequently (x -y ) € A..

Hence Az is a sub algebra of X.

Presently x e Azimplies x"€A for each ne N. x"€A, s€ X, Awill be a PSI of X =(xs)"€A, (sX)"€A
implies that xs, sxe Az. Accordingly Azis an ideal of X.

Assume that x € Xand x2€A.. Presently x>€A; implies that(x?)"e Afor each ne N

x2"eA implies that x €A,. So A; is a CSPI of X.

Let Q to be any CSPI containing A. Let X €A..

Then, at that point, X"€A for each ne N. by corrolary 3.7, X"€A implies that<x>"c AcQ .
Since Q is CSP <x>"cQ implies that x €Q .

In this way A is minimal CSPI of X containing A.

Theorem 3..16 : If A'is a PSlof a NSSG X then Az = As.

Proof :By known theorem, Asc Az. Supposex e Az then x"e A for some neN.

Since Ais PS, X"e A= <x>"c A= Xxe Aa
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~ A2 cAsq and hence Az = Ag.

Theorem 3.17 : If Aisa PSlof a NSSG X then A4 = {x / <x>"c A forsomene N} is the
minimalsemiprimeideal of X containing A .

Proof : Obviously A € A4and hence A4 is a non-empty subset of X. Letx, y € A4
and se X.

Since x, y € A4, <x>"c A, <p>"c A for some neN. m=x, y€ A, A isa PSI of X.
Therefore x — yEA =<x—y> c A =><x-y>'C A =x—y € As. Therefore Asis a

sub algebra of X.

Now xe A4 and se X. Since xe As, then<x>"c A for some neN.

Now <xs>"c <x>"c A and <sx>"c <x>"C A = xs, sxe Aa.

Then A4is an ideal of X containing A . Let xe X such that <x>>c A4

Then ( <x>2)”g A =<x>" c A = xe As.Therefore A4 is a semiprime ideal of X

containing A . Let P is a semiprime ideal of X containing A .

Suppose xe A4. Then <x>"c A cP.

Since P is semiprime ideal of X, <x™>cP=><x>"cP=xe P.

A4 P and hence A4 is the minimal semiprime ideal of X containing A .
Theorem 3.18 :Let A bean ideal of a NSSG X. Then A is completely primeiff A is primeand PS.
Proof :Assume A will be a CPI. By known hypothesis, A is prime.
By corollary 3.14, A will be a PSI of X.
On the other hand assume that A is prime and PS.
Let x, ye X and xye A . xye A, A will be a PSI of X

=>xsy € Aforalls e X = =<x>C Aor<y>C A = x € Xory € A. Consequently A is
completely prime.

Theorem.3.19: Let A be an ideal of a NSSG X. Then A is CSPiffAis semiprime and PS.

Proof :Assume that A is completely semiprime. By known hypothesis, A is semiprime and
furthermore by known hypothesis 3.11, A'is PS.

On the other hand suppose that A is semiprime and PS.
Let x € X and x?€A .

X?EA , A is PS=<x®>CA =<x>CA =X EA.
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In this way A is CSP.

4. Pseudo Symmetric Near Subtraction Semigroup

Definition 4.1: A NSSG X is said to be PSNSSG provided every ideal in X is a PSI.
Example 4.2: In example 3.3, the NSSG X is a PSNSSG.

Theorem 4.3: Each left duo NSSG X is a PSSSG.

Proof': Suppose that X is left duo NSSG and A is any ideal of X .

Supposea € X . Let Ai(a) = { x € X : xa € A}.

Let x, y € Ai(a) =xa, ya€ A.

(x—y)a=xa—ya € A, Since A is an ideal of X and xa, ya € A.

Therefore x — y € Ai(a) and hence Ai(a)is a sub algebra of X .

Let x€ Ai(a) =>xa € A. xa€ A, A is an ideal =sxa €A for every s€X

=sx€ Al(a) for all s€ X . Therefore Ai(a) is a left ideal of X for every a€ X .
Since X is a left duo NSSG, Ai(a) is an ideal of X .

So by known theorem 3.6, A is a PSI of X .

~ X is a PSSG.
Theorem 4.4 :Each right duo NSSG X is a PSNSSG.

Proof :Let X be a right duo NSSG and A be any ideal of X.

Suppose ae X. Let A(a ) ={x € X: axE A}.

Let x, y€ A.( a )=ax, ayE A.

a (x—y) =ax—ay €A, Since A is an ideal of X and ax, ay€ A.

Therefore x — y€ A/ a Jand hence A,( a )is a sub algebra of X.

Letx€ A(a)=ax €A, Aisan ideal =axs € A forevery s EX = xs€ A,( a )for every s €X
Therefore A/( a) is a right ideal of X for every a€X.

Since X is a right duo NSSG, A [(a) is an ideal of S.

So by theorem 3.5, A is a PSl of X.

Therefore X is a PSSG.

Corollary 4.5: Each duo NSSG is a PSNSSG.
Proof :By theorem 4.3, and 4.4, we conclude that every duoNSSGX is a PSNSSG.
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Theorem 4.6 :Each left pseudo commutative NSSG is a PSNSSG.

Proof : Let X be a left pseudo commutativeNSSG and A be any ideal of X. Let x,ye X, xyeA and
s € X. Now xsy = sxy=s(xy) €A.

Therefore xsyeA for all s € X. ThereforeAis aPSI.
Therefore X is a PSNSSG.
Theorem 4.7: Each right pseudo commutative NSSG is PSNSSG.

Proof : Let X be a right pseudo commutativeNSSG and A be any ideal of X. Letx,y € X, xy € Aand
s € X. Now xsy = xys = (xy)s € A.

Thereforexsy € A forall s € X. ~AisaPSI.
Hence X is a PSNSSG.
Corollary 4.8: Each quasi commutative NSSG is a PSNSSG.

Proof :Let X be a quasi commutative SG. By known theorem, X is a normal NSSG. By known
theorem, X is a duo NSSG. By corollary 4.5, X is a PS SG.

Corollary 4.9:Each generalized commutativeNSSG is a PSNSSG.

Proof :Suppose thatS be a commutative NSSG.

By known theorem, X is a left duo NSSG.

By known theorem 4.3, X is a PSNSSG.

Corollary 4.10: EachNSSG is a PSNSSG.

Proof :Suppose that X be a normal SG. By known theorem, X is a duo SG.

By corollary 4.5, X is a PSNSSG.

Theorem 4.11: Each idempotent NSSG is a PSNSSG

Proof :Suppose that X be an idempotent NSSG and A be any ideal of X.

Letx,y € X, xy € A. Now xy € A=(yx)= (yx)? = (yx)(yx) = y(xy)X€ A. Thereforeyxe A.
If s € X, then xsy = (xsy)?= ( xsy)( xsy) = xs(yx)sy € A. Therefore xsy € A for every s € X.
Hence A is a PSI. Therefore X is a PSSG.

Theorem 4.12: If X is a NSSG in which every element is a midunit then X is a PS NSSG.

Proof :Suppose that X be a NSSG in which every element is a midunit and A be any ideal ofX. If s €
X,then s is a midunit and hence xsy= xyeA. Hence Ais aPSl.

~ X isa PSSG.

Remarks:SG-Semigroup,PS-Pseudo symmetric,PSI-Pseudo symmetric ideal NSSG-Near subtraction
semigroup andPSNSSG -Pseudo Symmetric Near subtraction semigroup,CSP- completely
semiprime,CPI-completely prime ideal and CSPI- completely semiprime ideal.
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