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ABSTRACT : In this paper the terms; a completely prime po-7-ideal, c-system,a prime po-/-ideal, m-system
of a po-I~semigroup are introduced. It is proved that every po- I~subsemigroup of a po-I-semigroup is a
c-system. It is also proved that a po-I~ideal P of a po-I-semigroup S is completely prime if and only if S\P is
either a c-system or empty. It is proved that if P is a po-/-ideal of a po-I-semigroup S, then the conditions (1)
if A, B are po-I*ideals of S and AI'BSP then either ACP or BSP, (2) if a, b € S such that al'S'T'h < P, then
either a € P or b €P, are equivalent. It is proved that every completely prime po-/I-ideal of a po-7-semigroup S
is a prime po-7I-ideal of S. It is also proved that in a commutative po-I-semigroup S, a po-/-ideal P is a prime
po-T-ideal if and only if P is a completely prime po-I-ideal. Further it is proved that a po-I~ideal P of a
po-I-semigroup S is a prime po-I-ideal of S if and only if S\P is an m-system or empty. In a globally
idempotent po-7-semigroup, it is proved that every maximal po- 7-ideal is a prime po- I-ideal. It is also proved
that a globally idempotent po-7-semigroup having a maximal po-I/-ideal, contains semisimple elements. The
terms completely semiprime po- 7-ideal,a semiprime po-/-ideal, n-system, d-system are introduced. It is proved
that (1) every completely semiprime po-7-ideal of a po-I-semigroup is a semiprime po-I-ideal, (2) every
completely prime po- 7-ideal of a po- 7-semigroup is a completely semiprime po-/-ideal. It is also proved that
the nonempty intersection of any family of (1) completely prime po-7-ideals of a po-/-semigroup is a completely
semiprime po-/-ideal, (2) prime po- I-ideals of a po-I-semigroup is a semiprime po-/-ideal. It is also proved
that a po- I-ideal Q of a po-/-semigroup S is a semiprime iff S\Q is either an n-system or empty. Further it is
proved that if N is an n-system in a po-/-semigroup S and a € N, then there exists an m-system M of S such that
a eMand M < N. Mathematics Subject Clasification (2010) : 06F05, 06F99, 20M10, 20M99
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l. Introduction
I'-semigroup was introduced by Sen and Saha [16] as a generalization of semigroup. Anjaneyulu. A
[1], [2] and [3] initiated the study of ideals and radicals in semigroups. Many classical notions of semigroups
have been extended to I'-semigroups by Madhusudhana Rao, Anjaneyulu and Gangadhara Rao [11]. The
concept of po-I'-semigroup was introduced by Y. I. Kwon and S. K. Lee [10] in 1996, and it has been studied
by several authors. In this paper we introduce the notions of a po-I'-semigroups and characterize po-T'-
semigroups.

. PRELIMINARIES
DEFINITION 2.1 : Let S and I be two non-empty sets. Then S is called a I'-semigroup if there exist a
mapping from Sx I" xS to S which maps (a, a , b) —>a «a b satisfying the condition : (ayb)uc = ay(buc) for all
a,b,ceSandy uer.
NOTE 2.2 : Let S be a I'-semigroup. If A and B are two subsets of S, we shall denote the set { ayb:a € A,
beBand y€T } by ATB.
DEFINITION 2.3: A T-semigroup S is said to a po-I'-semigroup if S is a po- set such that
a<b=ayc<byc and cyra<cyb Va,b,ceSand yerl.
NOTE 2.4: A partially ordered I'-semigroup simply called a po-I'-semigroup or ordered I'-semigroup.
DEFINITION 2.5 : An element a of a po- I'-semigroup S is said to be a left identity of S provided aas = s and
s<aforallseSanda€eT.
DEFINITION 2.6 : An element a of a po-I'-semigroup S is said to be a right identity of S provided soa = s and
s<aforallseSanda€T.
DEFINITION 2.7 : An element ‘@’ of a po-I'-semigroup S is said to be a two sided identity or an identity
provided it is both a left identity and a right identity of S.
NOTE 2.8 : An element ‘@’ of a po-I'-semigroup S is said to be a two sided identity or an identity provided
saa =aos =sands<aforallseSanda €eT.
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THEOREM 2.9 : Any po-I'-semigroup S has at most one identity.

NOTE 2.10 : The identity (if exists) of a po-I'-semigroup is usually denoted by 1 or e.

DEFINITION 2.11 : An element a of a po-T'-semigroup S is said to be a left zero of S provided aas = a and a
<sforallseSand a€T.

DEFINITION 2.12 : An element a of a po-I'-semigroup S is said to be a right zero of S provided saa = a and a
<sforallseSanda €T.

DEFINITION 2.13 : An element a of a po-I'-semigroup S is said to be a two sided zero or zero provided it is
both a left zero and a right zero of S.

NOTE 2.14 : An element a of a po-T'-semigroup S is said to be a two sided zero or zero provided aas = saa = a
anda<sforallseSanda€T.

DEFINITION 2.15 : A po-T-semigroup in which every element is a left zero is called a left zero
po-I-semigroup.

DEFINITION 2.16 : A po-I'-semigroup in which every element is a right zero is called a right zero
po-I-semigroup.

DEFINITION 2.17 : A po- I'-semigroup with 0 in which the product of any two elements equals to 0 is called a
zero po-I-semigroup or a null po-/~semigroup.

NOTATION 2.18 : Let S be a po-T'-semigroup and T is a nonempty subset of S. If H is a nonempty subset of T,
we denote the set {t € T : t < h for some h € H} by (H];. The {t € T : h <t for some h € H} by [H);. Also (H]s
and [H) are simply denoted by (H] and [H) respectively.

DEFINITION 2.19 : Let S be a po-I'-semigroup. A nonempty subset T of S is said to be a po-I'-subsemigroup
of SifaypeT,foralla,beTand yeTandteT,seS,s<t=s€eT.

THEOREM 2.20 : A nonempty subset T of a po-I'-semigroup S is a po-I'-subsemigroup of S iff (1) TIT € T,
2 (M cT.

THEOREM 2.21 : Let S be a po- I'-semigroup and A is a subset of S. Then for all A, B € S (i) A € (A],
(i) ((A]1 = (A], (iii) (AIT(B] € (ArB] and (iv) A € (B] for A € B, (v) (A] € (B] for A € B.

THEOREM 2.22 : The nonempty intersection of two po-I'-subsemigroups of a po-I'-semigroup S is a po-
I'-subsemigroup of S.

THEOREM 2.23 : The nonempty intersection of any family of po-I'-subsemigroups of a po-I'-semigroup S
is a po-T-subsemigroup of S.

1. PO-T-IDEALS
We now introduce the term, a left po-T-ideal in a po- '-semigroup.
DEFINITION 3.1 : A nonempty subset A of a po-T'-semigroup S is said to be a left po-I'-ideal of S if

(1) seS,ace A a el implies sacac A.

(2) seS,aeA,s<a=>s€eA.

NOTE 3.2 : A nonempty subset A of a po-T-semigroup S is a left po-I'-ideal of S iff
(1) STACA, and (2) (A] € A.
NOTE 3.3 : Let S be a po-T'-semigroup. Then the set
(Sra] ={te S/t <xaaforsomex € Sand @€ I'}
THEOREM 3.4: Let S be a po-I'-semigroup. Then (SIa] is a left po-I-ideal of S for alla € S.
Proof : Since (ST'a] I'(ST'a] < (STrar'Sra] = (SI'Sra] = (Sra].
Therefore (STa] is the nonempty subset of S. Lette (ST'a],s€ S, y€T.
te(Sra] >t <s,zawheres;eSanda €T.
Now spt < sp(s1aa) = (Sps1)aa € (STa]
Thereforet € (ST'a], s € S, ¥ €T’ = spt € (ST'a] and hence (ST'a] is a left po-I-ideal of S.
THEOREM 3.5 : The nonempty intersection of any two left po-I'-ideals of a po-I'-semigroup S is a left po-
I-ideal of S.
THEOREM 3.6 : The nonempty intersection of any family of po- left I'-ideals of a po- I'-semigroup S is a
left po-T-ideal of S.
THEOREM 3.7 : The union of any two left po-TI-ideals of a po-I'-semigroup S is a left po-T'-ideal of S.
THEOREM 3.8 : The union of any family of left po-T-ideals of a po-I'-semigroup S is a left po-T'-ideal
of S.
We now introduce the notion of a right po-T'-ideal in a po-I'-semigroup.
DEFINITION 3.9 : A nonempty subset A of a po- I'-semigroup S is said to be a right po- I'-ideal of S if

(1) seS,ae A ja el'implies aas € A.

(2 seS,aeA,s<a=>s€eA
NOTE 3.10 : A nonempty subset A of a I'-semigroup S is a po- right I'- ideal of S iff
(1) ATSCA and (2) (Al € A.
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NOTE 3.11 : Let S be a po-I'-semigroup. Then the set
(@ars]={tesS/t<aaxforsomex € Sand €I}
THEOREM 3.12: Let S be a po-I'-semigroup. Then (aI'S] is a po- right I'-ideal of S for all a € S.
Proof : Since (aI'S] I'(al'S] < (aI'Sr'ar's] = (ar'ar's] = (ar'sj.
Therefore (ar'S] is the nonempty subset of S. Lette (al'S],s€ S, y€T.
te(ar'S]=>t<aas;wheres;eSanda €T.
Now tps < (awsy) s =aa(sys;) € al'S = tps € (ar's]
Thereforet € (aI'S],s € S, y €T = tys € (aI'S] and hence (aI'S] is a right po-T-ideal of S.
THEOREM 3.13 : The nonempty intersection of any two right po-T'-ideals of a po-I'-semigroup S is a
right po-T-ideal of S.
THEOREM 3.14 : The nonempty intersection of any family of right po-I'-ideals of a po- I'-semigroup S is
aright I'-ideal of S.
THEOREM 3.15 : The union of any two right po-T-ideals of a po-I'-semigroup S is a right po-I'-ideal of S.
THEOREM 3.16 : The union of any family of right po-T-ideals of a po-TI'-semigroup S is a right po-I'-ideal
of S.

We now introduce the notion of a po-T-ideal of a po- I'-semigroup.
DEFINITION 3.17 : A nonempty subset A of a po-I'-semigroup S is said to be a two sided po-I'- ideal or
simply a po-I'- ideal of S if
(1)seS,ae A, aeTlimplysaa € A, aas € A.
(2)seS,acA,s<a=>s€eA.
NOTE 3.18 : A nonempty subset A of a po-I'-semigroup S is a two sided po-I'-ideal iff it is both a left
po-T'-ideal and a right po-I'- ideal of S.

The following examples are due to MANOJ SIRIPITUKDET AND AlYARED IAMPAN [13]
EXAMPLE 3.19 : Let M = {a, b, ¢, d} and T = {7} with the multiplication and the relation < on M defined by

_ Db ifx,ye{a,b}

XrY ={¢ otherwise
and <:= { (a, a), (b, b), (c, ¢), (d, d), (b, ¢), (b, d), (c, d)}. Then M is a po- I'-semigroup and {b, c} is a
po- I'-ideal of M.
EXAMPLE 3.20 : Let S = { a, b, ¢, d} be then a po-I'-semigroup defined by the following multiplication and
relation < on S as follows:

* a b c d
a b b d d
b b b d d
c d d c d
d d d d d

<:={(a, a), (b,b), (c,c), (d,d), (a,b), (d,b), (d,c)}.
LetM=Sand I ={*}. Then M is a po-I'-semigroup and {d} is a po-T'-ideal of M.

THEOREM 3.21 : Let S be a po-I-semigroup. Then (Srars] is a right po-I'-ideal of S for all a € S.

Proof : Since (STar'S]T(Srars] c (Srarsr Srars] = (Srsrarsj = (Srarsj

Therefore (STal'S] is a nonempty subset of S. Let x € (STaI'S], s € S.

X € (Srars] = x < teasu forsomet,u € Sand o, F€T.

X < taafl = spx < sptaafl = syx € (ST'Srar'S] = (Srarsj

and xps < taalys = xps € (STalr'SI'S] = (Srar'sj

and ((Srars]] < (Srarsj and hence (Srarsj is a po-T'-ideal of S.

THEOREM 3.22 : The nonempty intersection of any two po-TI'-ideals of a po-I'-semigroup S is a
po- I'-ideal of S.

THEOREM 3.23 : The nonempty intersection of any family of po-T-ideals of a po-I-semigroup S is a
po-T-ideal of S.

THEOREM 3.24 : The union of any two po-T-ideals of a po-I'-semigroup S is a po-T'-ideal of S.
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THEOREM 3.25 : The union of any family of po-T-ideals of a po-I'-semigroup S is a po-T-ideal of S.

We now introduce a proper po- I'-ideal, trivial po- I'-ideal, maximal left po-I'-ideal, maximal right
po-T-ideal, maximal po-I'-ideal and globally idempotent po-I'-ideal of a po-I'-semigroup.
DEFINITION 3.26 : A po- T'-ideal A of a po-T'-semigroup S is said to be an proper po- Iideal of S if A is
different from S.
DEFINITION 3.27 : A T-ideal A of a po-T'-semigroup S is said to be a trivial po-/-ideal provided S\A is
singleton.
DEFINITION 3.28 : A T-ideal A of a po-T'-semigroup S is said to be a maximal left po-T-ideal provided A is a
proper left po-T'-ideal of S and is not properly contained in any proper left po-T'-ideal of S.
DEFINITION 3.29 : A T-ideal A of a po-T'-semigroup S is said to be a maximal right po-I'-ideal provided A is
a proper right T-ideal of S and is not properly contained in any proper right po-I'-ideal of S.
DEFINITION 3.30 : A T-ideal A of a po-T'-semigroup S is said to be a maximal po-I'-ideal provided A is a
proper I'-ideal of S and is not properly contained in any proper po-T-ideal of S.
DEFINITION 3.31 : A po-T-ideal A of a po-I'-semigroup S is said to be globally idempotent if (ATA] = A.
THEOREM 3.32: If A'is a po-T-ideal of a po- I'-semigroup S with unity 1and 1 € Athen A=S.
Proof : Clearly AC S. Lets€S.
l1eAseS Aisapo-T-idealof S=> IIsc Aands<1=s€A.
ThusSS A ACSS,SSCA=>S=A.
THEOREM 3.33 : If S is a po-T'-semigroup with unity 1 then the union of all proper po- I-ideals of S is
the unique maximal po- I'-ideal of S.
Proof : Let M be the union of all proper po-T'-ideals of S. Since 1 is not an element of any proper po- I'-ideal of
S, 1 ¢ M. Therefore M is a proper subset of S. By theorem 3.24, M is a po- I'-ideal of S. Thus M is a proper
po-T-ideal of S. Since M contains all proper po- I'-ideals of S, M is a maximal po-I'-ideal of S. If M is any
maximal po-T'-ideal of S, then M; € M c S and hence M; = M. Therefore M is the unique maximal po-T-ideal
of S.

We now introducing left po-T'-ideal generated by a subset, a right po-T-ideal generated by a subset,
po-T'-ideal generated by a subset of a po-I'-semigroup.
DEFINITION 3.34 : Let S be a po- I'-semigroup and A be a nonempty subset of S. The smallest po- left
I'-ideal of S containing A is called left po-I=ideal of S generated by A and it is denoted by L(A).
THEOREM 3.35: Let S be a po-T-semigroup and A is a nonempty subset of S, then L(A) = (A U STA].
Proof : Letse S, re (AUSTAlandy eT.
re(AUSTA]=re(Alorre(STA]=r<aorr<teaforsomea€cAtes, a€er.
Ifr<athensyr <spa=syre (SI'A] € (AUSIA].
If r < taeathen syr < sy(taa) = (spt)aa € STa = syr € (STA] € (AU ST'A].
Therefore spa € (A U ST'A] and hence (A U STA] is a po- left I'-ideal of S.
Let L be a left po-T'-ideal of S containing A.
Letre (AUSTA]. Thenr<aorr<teaforsomea€cA,teS, a€crl.
Ifr<athen r<a€elL. Ifr<teathenr<tsa€L.
Therefore (A U STA]< L and hence (A U STA] is the smallest left po-T'-ideal containing A.
Therefore L(A) = (A U STA].
THEOREM 3.36 : The left po-T-ideal of a po-I'-semigroup S generated by a nonempty subset A is the
intersection of all left po-I'-ideals of S containing A.
Proof : Let A be the set of all left po-T'-ideals of S containing A.
Since S itself is a left po-T-ideal of S containing A, S € A. So A # @.

Let T" = ﬂT . SinceAcTforallTeA AcT’.
TeA
By theorem 3.6, T  is a left po-T-ideal of S.
Let K is a left po-T'-ideal of S containing A.
Clearly A € Kand K is a left po-T-ideal of S.
Therefore K € A =T < K. Therefore T  is the left po-T-ideal of S generated by A.
DEFINITION 3.37 : Let S be a po-T'-semigroup and A be a nonempty subset of S. The smallest po- right I'-
ideal of S containing A is called right po-I=ideal of S generated by A and it is denoted by R(A).
THEOREM 3.38 : Let S be a po-T-semigroup and A is a nonempty subset of S, then R(A) = (A U AI'S].
Proof : Letse S,re (AUAIS]andy€eT.
re (AUAIS]=re(Alorre(Ar'S]=r<aorr<aatforsomea€cAtes, a€er.
Ifr<athenrps <aps=rpse€ (AIrS] c (A UAIS].
If r <aatthenrys < (aat) ys = aa(tys) € AI'S = rps € (AI'S] € (A U AT'S].
Therefore rps € (A U AT'S] and hence (A U AT'S] is a right po-T-ideal of S.
Let R be a right po-T'-ideal of S containing A.
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Letre (AUAIS]. Thenr<aorr<aatforsomea€eA,teS, a€erl.

Ifr<athen r<a€eR. Ifr<aatthenr<aateR.

Therefore (A U AI'S]< R and hence (A U AI'S] is the smallest right po-T-ideal containing A.

Therefore R(A) = (A U AT'S].

THEOREM 3.39 : The right po-T-ideal of a po-I'-semigroup S generated by a nonempty subset A is the
intersection of all right po-T-ideals of S containing A.

Proof : Let A be the set of all right po-T-ideals of S containing A.

Since S itself is a right po-T'-ideal of S containing A, S € A. So A # @.

Let T" = ﬂT . SinceAcTforallTeA AcT".
TeA
By theorem 3.14, T is a right po-T-ideal of S.
Let K is a right po-T-ideal of S containing A.
Clearly A € K and K is a right po-T'-ideal of S.
Therefore K € A =T € K. Therefore T™ is the right po-I'-ideal of S generated by A.
DEFINITION 3.40 : Let S be a po-I'-semigroup and A be a nonempty subset of S. The smallest po-I'-ideal of
S containing A is called po-T'-ideal of S generated by A and it is denoted by J(A).
THEOREM 3.41 : If Sis a po-T-semigroup and A € S then
J(A) = (A U AT'S U ST'A U ST'ATS].
Proof: Letse S,re (AUAI'SU SI'TA U STAT'S]and y €T.
re AUAI'SUSTAUSTATS]=>r<aorr<aotorr <taaor r< toafu forsomeae At,ueSanda, FET.
If r <athenrys < ays € AI'S = rys € (AI'S] and syr < sya € STA = syr € (ST'A].
If r < aat then rys < (aaf)ys = aa(tys) € AT'S = rys € (AT'S]
and syr < sy(aat) = syaot € STAT'S = rys € (STAI'S].
If r < taa then rys < (toa)ys = taays € STAI'S = rys € (STAT'S]
or syr < sy(taa) = (syf)aa € STA = syr € (STA].
If r < taapl then rys < (taafU)ys = taafuys) € STAT'S = rys € (STAI'S]
and syr < sy(taafu) = (syt)aapu € STATS = syr € (STAT'S].
But (AI'S], (ST"A], (ST'AT'S] are all subsets of (AI'S U SI'A U ST’AT'S].
Therefore rys, syr € (AU AT'S U ST'A U STAT'S] and hence (A U AI'S U ST’'A U ST"AT'S] is a po-T'-ideal of S.
Let J be a I'-ideal of S containing A. Letr e (AU AT'SU SI'A U STAT'S].
Thenr<aorr<aatorr<toaorr<taapl forsomeae At,ueSanda, FET.
Ifr<athenr<a=rel. Ifr<aarthenr <aat=>rel.
Ifr<taathenr<taa =rel. Ifr<toaaplthenr < toafu=rel
Therefore (A U AT'S U STA U STAT'S]< J.
Hence (A U AT'S U STA U ST'AT 'S]is the smallest po-T'-ideal of S containing a.
Therefore J(A) = (A U AT'S U STA U STAT'S].
THEOREM 3.42 : The po-T-ideal of a I'-semigroup S generated by a nonempty subset A is the
intersection of all po-I'-ideals of S containing A.
Proof : Let A be the set of all po- I'-ideals of S containing A.
Since S itself is a po-T'-ideal of S containing A, S € A. So A # @.

Let T" = ﬂT . SinceAcTforallTea AcT".
TeA

By theorem 3.23, T" is a po-T-ideal of S.
Let K is a po-T'-ideal of S containing A.
Clearly A € K and K is a po-T-ideal of S. Therefore K € A =T S K.
Therefore T is the po-I'-ideal of S generated by A.

We now introduce a principal left po-T'-ideal of a po-I'-semigroup and characterize principal left
po-T-ideal.
DEFINITION 3.43 : A left po-T-ideal A of a po-I'-semigroup S is said to be the principal left po-/-ideal
generated by a, if A is a po- left I'-ideal generated by {a} for some a € S. It is denoted by L(a).
THEOREM 3.44 : If Sis a po-T-semigroup and a € S then L(a) = (a U SIa].
Proof: In the theorem 3.35., for A = {a} we have L(a) = (a U ST'a].
NOTE 3.45: If Sis a po-I'-semigroup and a € Sthen L(a) ={teS/t<aort<xpaforsomex €S, yeT}.
NOTE 3.46 : If S is a po-T'-semigroup and a € S then L (a) = (S'Ta].

We now introduce principal right po-T-ideal of a po-I'-semigroup and characterize principal right
po-T-ideal.
DEFINITION 3.47 : A right po-T-ideal A of a po-I'-semigroup S is said to be the principal right po-/-ideal
generated by a if A is a right po-I'-ideal generated by {a} for some a € S. It is denoted R(a).
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THEOREM 3.48 : If S is a po-T-semigroup and a € S then R(a) = (a U ar'S].

Proof: In the theorem 3.38., for A = {a} we have R(a) = (a U aI'S].

NOTE 3.49 : If Sis a po-I'-semigroup and a € Sthen R(a) ={te S/t<aort<apxforsomex €S, yeT}.
NOTE 3.50 : If S is a po-T-semigroup and a € S then R (a) = (aI'S'].

We now introduce a principal po-T-ideal of a po-I'-semigroup and characterize principal po-T'-ideal.
DEFINITION 1.3.51 : A po- I'-ideal A of a po-T'-semigroup S is said to be a principal po-T-ideal provided A
is a po-T'-ideal generated by {a} for some a € S. It is denoted by J[a] or <a>.

THEOREM 3.52 : If S is a po-T-semigroup and a € S then
J(@)=(avarsusrausrarsj.
Proof: In the theorem 3.41., for A = {a} we have J(a) = (a U ST'a U aI'S U STal'S].
NOTE 3.53:If S is a po-T'-semigroup and a € S, then
<a>={teS/t<aort<apxort<xpaort<xpadyforsomex,y € Sand y, SeT}
NOTE 3.54 : If S is a po-T'-semigroup and a € S, then
<a>=(aualSuSlrau Srarsj= (s'‘rars.
DEFINITION 3.55 : A partial order < onaset Sis linear if forany a,b € S, eithera<borb < a.
DEFINITION 3.56 : Let < is a partial order on a set S is linear. Then S is called a Chain.
THEOREM 3.57 : In any po-I'-semigroup S, the following are equivalent.

(1) Principal po-T-ideals of S form a chain.

(2) Po-T-ideals of S form a chain.
Proof : (1) = (2) : Suppose that principal po-T'-ideals of S form a chain.
Let A, B be two po-T-ideals of S. Suppose if possible A £ B, B £ A.
Then there exists a € A\B and b € B\A.
aceA=><a>cAandbeB=<b>cB.
Since principal po-T'-ideals form a chain, either<a>c <b>or<b>c<a>.
If<a>c<b> thenae<b>cB. Itisacontradiction.
If<b>c<a>thenbe<a>c A Itisalsoa contradiction.
Therefore either A € B or B € A and hence po-T'-ideals from a chain.
(2) = (1) : Suppose that po-T-ideals of S form a chain.
Then clearly principal po-T'-ideal of S form a chain.

We now introduce a left simple po-I'-semigroup and characterize left simple po-I'-semigroups.
DEFINITION 3.58 : A po-I'-semigroup S is said to be a left simple po-I-semigroup if for every a, b € S,
a, F €T, there exist X, y € S such that b < xea and a < y4b.

NOTE 3.59 : A po- I'-semigroup S is said to be a left simple po-I'-semigroup if S is its only left po-I'-ideal.
THEOREM 3.60 : A po-I'-semigroup S is a left simple po-I'-semigroup if and only if (Sra] = S for all
a€es.

Proof: Suppose that S is a left simple po-I"-semigroup and a € S.

Lette (ST'a],s€ S, yeT.

te(Sra] = t<saa where S, €S and a €T.

Now syt <sy(S,aa) =(Sys,)aa € ST'a= syt € (ST'a]. Therefore (ST'a] is a left po-T-ideal of S.

Since S is a left simple po-I'-semigroup, (ST'a] = S.

Therefore (ST'a] = S foralla € S.

Conversely suppose that (ST'a] = S for all a € S. Let L be a left I'-ideal of S.
Letl e L. Thenl € S. By assumption, (SI'l]=S.

LetseS. Thense (SI'l] = s<talforsometeS,a €.

leL,teS,a€eTl and Lis aleft po-T-ideal = ta/ € L = s € L. Therefore S c L.
Clearly L € Sand hence S = L. Therefore S is the only left po-I'-ideal of S.
Hence S is left simple po-T"-semigroup.

We now introduce a right simple po-I'-semigroup and characterize right simple po-I'-semigroups.
DEFINITION 3.61 : A po-I'-semigroup S is said to be a right simple po-I'-semigroup if for every a, b € S,
a, FE T, there existx,y € Ssuchthatb < aasx and a < bsy.

NOTE 3.62 : A po-I'-semigroup S is said to be a right simple po- I"-semigroup if S is its only right I"-ideal.
THEOREM 3.63: A po-T'-semigroup S is a right simple po-I'-semigroup if and only if (aI'S]=S for all a€ S.
Proof : Suppose that S is a right simple po-I'-semigroup and a € S.

Lette (al'S],s€S, y€T.

te (@rs]= t<aas, where S, eSanda €T,

Now tys < (aas,)ys=aa(s,ys) € al'S = tys € (ar'S]. Therefore (aI'S] is a right po-T-ideal of S.
Since S is a right simple po- I'-semigroup, (aI'S] = S. Therefore (aI'S]=S for alla € S.
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Conversely suppose that (aI'S]=S for alla € S.
Let R be a right po-T'-ideal of a po- I'-semigroup S.
Letr e R. Thenr € S. By assumption (rT'S]=S.
LetseS. Thense (ITS] = s <rat forsometeS,aeT.
re R,te S, a €I and R is a right po-T'-ideal = rat € R=>s € R.
Therefore S € R. Clearly R € S and hence S =R.
Therefore S is the only right po-TI'-ideal of S. Hence S is right simple po-I"-semigroup.
We now introduce a simple po-I'-semigroup and characterize simple po-I'-semigroups.
DEFINITION 3.64 : A po-T'-semigroup S is said to be a simple po-I-semigroup if for everya,b € S, @, F€T,
there exist X, y € S such that a < xab/sy.
NOTE 3.65 : A po-T"-semigroup S is said to be simple po-I'-semigroup if S is its only two-sided po-I"-ideal.
THEOREM 3.66 : If S is a left simple po-I'-semigroup or a right simple po-I'-semigroup then S is a simple
po- I'-semigroup.
Proof : Suppose that S is a left simple po-I'-semigroup. Then S is the only left po-T-ideal of S. If Ais a
po-T-ideal of S, then A is a left po-T'-ideal of S and hence A =S.
Therefore S itself is the only po-T-ideal of S and hence S is a simple po-I'-semigroup.
Suppose that S is a right simple po-I'-semigroup. Then S is the only right po-T'-ideal of S. If A is a po-T-ideal of
S, then A is a right po-T-ideal of S and hence A = S.
Therefore S itself is the only po-T-ideal of S and hence S is a simple po-I'-semigroup.
THEOREM 3.67 : A po-T-semigroup S is simple po-I'-semigroup if and only if (SraI'S] = Sfor alla € S.
Proof: Suppose that S is a simple po-I'"-semigroup and a € S.
Lette (Srar'S],s€S and y€T.

te (Srarsj= t<saafs, where s, S, €S anda, B€T.

Now tys < (S,@a/s,)rs=S,aaf(s,ys) € Sral's = tys € (Srars]

and syt <sy(S,2afs,) = (Sys,)aafs, € Srars = syt € (Srars.

Therefore (STar'S] is a po-I'-ideal of S.

Since S is a simple po-I'-semigroup, S itself is the only po-T"-ideal of S and hence (ST'aI'S] =S .

Conversely suppose that (SC'al'S] = S for all a € S. Let I be a I'-ideal of S.
Leta€l. Thena€eS. So (Srarsj=Ss.

Lets€S. Thens e (Srars]= s < taapt, forsome t;,t, €S, 0, FeT.

ael, t,t, €S a,feT lisal-ideal of S= taapft, elI=>sel.

Therefore S I. Clearly | € Sand hence S=1.
Therefore S is the only I'-ideal of S. Hence S is a simple po-I"-semigroup.
We now introduce a regular po-T'-ideal of a po-I'-semigroup.
DEFINITION 3.68 : A po-T-ideal A of a po-I'-semigroup S is said to be regular if every element of A is
regular in A.
NOTE 3.69 : A po-T-ideal A of a po-I'-semigroup S is said to be regular if A € (ATSTA]
THEOREM 3.70 : Every po-T-ideal of a regular po-I'-semigroup S is a regular po-T'-ideal of S.
Proof : Let A be a po-T-ideal of S and a € A. Then a € S and hence a is regular in S.
Therefore a < asbgawhereb € Sand 4, FeT.
Hence a < aabga < (aabp)(aabpa) < aa{(bsa)ablfa.
Letb; = (bga)ab € STATS. Now a < aa’b,/a.
Therefore a is regular in A and hence A is a regular po-T-ideal.

IV.  Completely Prime Po-T-lIdeals And Prime Po-T-ldeals

DEFINITION 4.1 : A po-T-ideal P of a po-I'-semigroup S is said to be a completely prime po-I'- ideal provided
X,y €S and xI'y € P implies either x e Pory € P.

We now introduce the notion of a c-system of a po-I'-semigroup.
DEFINITION 4.2 : Let S be a po-T'-semigroup. A nonempty subset A of S is said to be a po-c-system of S if
for each a, b € A and a € T there exists an element ¢ € A such that ¢ < aab.
NOTE 4.3 : A nonempty subset A of a po-I'-semigroup S is said to be a po-c-system of S if for each a, b € A
there exists an element ¢ € A such that ¢ € (al'b].
THEOREM 4.4 : Every po-T'-subsemigroup of a po-I'-semigroup is a po-c-system.
Proof : Let T be a po-I'-subsemigroup of Sand a, b € T, « € T
Since T is a po-I"-subsemigroup of S, aab € T.
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Let ¢ = aab = ¢ < aab. Therefore there exist an element ¢ € T such that ¢ < agb. Therefore T is a po-c-
system.
THEOREM 4.5: Let S be a po-T-semigroup and P is a po-T-ideal of S. Then (arb]J€P if and only if
arbc P.
Proof : Suppose that (al'b] < P. By theorem 2.21, al'b < (aI'b] < P and hence al'b < P. Conversely suppose
thatal'b € P. Letx € (aI'b] = x < aeb where agh € al'b = x < asb € al'b € P = x € P. Therefore (alI'b] < P.

We now prove a necessary and sufficient condition for a po-I-ideal to be a completely prime
po-T-ideal in a po-T-semigroup.
THEOREM 4.6 : A po-T-ideal P of a po-T-semigroup S is completely prime if and only if S\P is either a c-
system of S or empty.
Proof : Suppose that P is a completely prime po-T'-ideal of S and S\P # @.
Leta,b € S\P. Thena & P, b & P. Suppose if possible ¢ & (al'b] for every ¢ € S\P.
Then (aI'b] € P = al'b < P. Since P is completely prime, eithera € P or b € P.
It is a contradiction. Therefore ¢ € (al'b] for some ¢ € S\P. Hence there exists an element ¢ € S\P such that ¢ <
aab for o € T and hence S\P is a c-system.
Conversely suppose that S\P is a c-system of S or S\P is empty.
If S\P is empty then P = S and hence P is a completely prime.
Assume that S\P is a c-system of S. Leta, b € Sand al'b € P.
Suppose if possible a € P and b ¢ P. Thena € S\P and b € S\P.
Since S\P is a c-system, there exists ¢ € S\P such that ¢ < aab for some a € T.
c<aabealbcP. ThusceP.
It is a contradiction. Hence eitherae P orb € P.
Therefore P is a completely prime po-T'-ideal of S.

We now introduce the notion of a prime po-TI'-ideal of a po-I'-semigroup.
DEFINITION 4.7 : A po-T-ideal P of a po-I'-semigroup S is said to be a prime po-TI-ideal provided A, B are
two po- I'-ideals of S and ATB € P = either Ac PorB cP.
THEOREM 4.8 : If P is a po-T-ideal of a po-T'-semigroup S, then the following conditions are equivalent.

(1) If A, B are po-I'- ideals of S and AT'B € P then either ASP or BSP.
(2) If a, b € S such that aI'S’T’b € P, then either a€ P or b € P.

COROLLARY 4.9 : A po-T-ideal P of a po-I'-semigroup S is a prime po-T'- ideal iff a, b € S such that
ar's'rb c P, then eithera€ePorb eP.
THEOREM 4.10 : Let P be a po-T-ideal of a po-I-semigroup S. Then (aI'S'rb] € P if and only if
ars'rbc P.
Proof : Suppose that (alI'S'T'h] € P. By theorem 2.21, aI'S'Th € (aI'S'T'b] < P and hence aI'S'Tb < P.
Conversely suppose that al'S'Tb € P. Let x € (aI'S'Tb]
= X < aas/b for some aaspb € al'S'Th = x < aaspb € al'S'Tb S P = x € P.
Therefore (aI'S'Thb] < P.
DEFINITION 4.11 : A po-T-ideal A is said to be exceptional prime po-I-ideal if A is a po-prime T-ideal
which is not completely prime po-T-ideal.

THEOREM 4.12 : Every completely prime po-T-ideal of a po-I'-semigroup S is a prime po-I'-ideal of S.
Proof: Suppose that A is a completely prime po-T-ideal of a po-T-semigroup S. Let a, b € S and aI'S'Tb € A.
Now al'b € aI'S'Th € A.
Since A is a completely prime, eithera € Aorb € A.
Therefore A is a prime po-T-ideal of S.
THEOREM 4.13 : Let S be a commutative po-I'-semigroup. A po-I-ideal P of S is a prime po-I-ideal if
and only if P is a completely prime po-TI-ideal.
Proof : Suppose that P is a prime po-I"-ideal of po-I"-semigroup S.
Letx,y € Sand xI'y € P. Now xI'y € P, P is a po-T'-ideal = xI'yI'S* € P.
Since S is commutative, XI'S'T'y = xI'y I S* € P.
By corollary 4.18, either x € P or y € P. Hence P is a completely prime po-I'-ideal.
Conversely suppose that P is a completely prime po-T'-ideal of S.
By theorem 4.19, P is a prime po-T-ideal of S.
We now introduce the notion of an m-system of a po-I'-semigroup.
DEFINITION 4.14 : A nonempty subset A of a po-I-semigroup S is said to be an
po-m-system provided for any a,b € A and a, F€ T there exists an ¢ € A and x € S such that ¢ < aaxb.
NOTE 4.15 : A nonempty subset A of a po-T'-semigroup S is said to be an m-system provided for any a,b € A
there exists an ¢ € A and x € S such that ¢ € (aI'STb].
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THEOREM 4.16 : A nonempty set A is an m-system of [-semigroup (S, T, .) if and only if A is an
m-system of po-I'-semigroup (S, T, ., <).
Proof : Suppose that a nonempty set A is an m-system of TI-semigroup S. Then for each
a, b e Aand 4 £ €T there exist an x € S such that aaxpb € A. aaxpb € A. Let ¢ = aaxsb.
Then= ¢ < aaxsb for aaxsb € A = ¢ € A and hence there exists an element ¢ € A such that ¢ < aaxsb.
Therefore A is an m-system of S.
Conversely suppose that A is a po-m-system of a po-I'-semigroup S. Then for each a,b € A and @, S€ T there
exists an element ¢ € A and x € S such that ¢ < aaxsb.
c < aaxpb = ¢ < aaxpb € aI'STh € A = aaxsb € A and hence A is an m-system of I'-semigroup S.

We now prove a necessary and sufficient condition for a po-I'-ideal to be a prime po-T-ideal in a
po-T'-semigroup.
THEOREM 4.17 : A po-T-ideal P of a po-I'-semigroup S is a prime po-I-ideal of S if and only if S\P is an
m-system of S or empty.
Proof : Suppose that P is a prime po-I'-ideal of a po-I'-semigroup S and S\P # @.
Leta,be S\P. Thena &P, b ¢P.
Suppose if possible ¢ & (aI'S'Tb] for every ¢ € S\P.
Then (aI'S'Th] € P = aI'S'Th € P. Since P is prime, either a € P or b € P. It is a contradiction.
Therefore there exist an element ¢ € (aI'S'Tb] for some ¢ € S\P. Hence there exists ¢ € S\P such that ¢ < aaxsb
for some aoxsb € aI'S'Th. Hence S\P is an m-system.
Conversely suppose that S\P is either an m-system of S or S\P = @.
If S\P is empty then P = S and hence P is a prime po-T'-ideal.
Assume that S\P is an m-system of S.
Leta, b € Sand aI'S'Th < P. Suppose if possible a € P, b & P. Then a, b € S\P.
Since S\P is an m-system, there exists ¢ € S\P such that c<aaxsb forx € S, &, F€T.
c< aaxgb € al'S'Tb € P. Thusc € P.
It is a contradiction. Therefore eithera € P orb € P.
Hence P is a prime po-T'-ideal of S.

We now introduce the notion of a globally idempotent po-I'-semigroup.
DEFINITION 4.18 : A po-T'-semigroup S is said to be a globally idempotent po-I'-semigroup if (SI'S] = S.
THEOREM 4.19 : If S is a globally idempotent po-I'-semigroup then every maximal po-T-ideal of Sis a
prime po-TI'-ideal of S.
Proof : Let M be a maximal po-T'-ideal of S.
Let A, B be two po-T'-ideals of S such that ATB € M.
Suppose if possible AZ M, B € M.
NowAZ M= MU Aisapo-T-idealof SandM c MUACS.
Since M is maximal, MU A=S. SimilarlyBZM=MUB=S.
Now S = (SI'S] = (M U A)I'(M U B)] = (MI'M) U (MI'B) U (ATM) U (ATB)] € (M] =SS M. ThusM=S.
It is a contradiction. Therefore either A € M or B € M. Hence M is a prime.
THEOREM 4.20 : If S is a globally idempotent po-I-semigroup having maximal po-I-ideals then S
contains semisimple elements.
Proof : Suppose that S is a globally idempotent po-I'-semigroup having maximal po-I'-ideals. Let M be a
maximal po-I'-ideal of S. Then by theorem 4.30, M is a prime po-I'-ideal of S.
Nowifae S\Mthen<a>I'<a>Z M= (<a>[<a>]¢M
andhenceS=MU (<a>]=MU (<a>I'<a>]. Thereforea € (<xa>I'<a>].
Thus a is semisimple. Therefore S contains semisimple elements.

V.  Completely Semiprime Po-I'-1deals And Semiprime Po-T-ldeals
We now introduce the notion of a completely semiprime po-I'-ideal and a semiprime po-I'-ideal in a
po-T'-semigroup.

DEFINITION 5.1 : A po-T-ideal A of a po- I'-semigroup S is said to be a completely semiprime po-I'- ideal
provided xI'x € A ; x €S implies x €A.

THEOREM 5.2 : Every completely prime po-I'-ideal of a po-I'-semigroup S is a completely semiprime
po-T-ideal of S.

Proof: Let A be a po- completely prime I'-ideal of a po-I'-semigroup S.

Suppose that X € S and XI'Xx < A. Since A is a completely prime po-T-ideal of S, x €A.

Therefore S is a completely semiprime po-T-ideal.

THEOREM 5.3 : The nonempty intersection of any family of a completely prime po- I'-ideals of a po-I'-
semigroup S is a completely semiprime po-I-ideal of S.
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Proof : Let {AJwa be a family of a completely prime po-I'-ideals of S such that
(A, #©. By theorem 3.26, A, is a po-T-ideal.
aecA aecA
Leta€sS, alac mAa . Thenalac A, forall a € A.
aeA

Since A, is a completely prime, a € A, for all & € A and hence a € mAa :

aelA

Therefore mAa is a completely semiprime po-I'-ideal of S.
aelA

We now introduce the notion of a d-system of a po-I"-semigroup.
DEFINITION 5.4 : Let S be a po-I'-semigroup. A nonempty subset A of S is said to be a po-d-system of S if
for each a € A and a €T, there exists an element ¢ € A such that ¢ <aca.
NOTE 5.5 : A nonempty subset A of a po-I'-semigroup S is said to be a po-d-system of S if for each a € A,
there exists ¢ € A such that ¢ € (al'a].

We now prove a necessary and sufficient condition for a po-T'-ideal to be a completely semiprime
po-T-ideal in a po-I'-semigroup.
THEOREM 5.6 : A po-T-ideal P of a po-TI'-semigroup S is a completely semiprime iff S\P is a po-d-system
of S or empty.
Proof : Suppose that P is a completely semiprime po-T'-ideal of S and S\P # @.
Leta € S\P. Then a & P. Suppose if possible ¢ ¢ (al'a] for every c € S\P.
Then (al'a] € P = al'a € P. Since P is a completely semiprime, a € P.
It is a contradiction. Therefore there exists an element ¢ € S\P such that ¢ <aca.
Therefore S\P is a po-d-system of S.
Conversely suppose that S\P is a d-system of S or S\P is empty.
If S\P is empty then P = S and hence P is completely semiprime.
Assume that S\P is a po-d-system of S.
Leta € Sand al'a € P. Suppose if possible a ¢ P. Then a € S\P.
Since S\P is a d-system, there exists an element ¢ € S\P such that ¢ <aca for 2 € T.
C <aaa € ala < P. Therefore ¢ € P. It is a contradiction. Hence a € P.
Thus P is a completely semiprime po-T'-ideal of S.

We now introduce the notion of a semiprime po-T'-ideal of a po-I"-semigroup.
DEFINITION 5.7 : A po-T'- ideal A of a po-I'-semigroup S is said to be a semiprime po-I'-ideal provided
X €S, xI'STx S A implies x € A.
THEOREM 5.8 : Every completely semiprime po-I'-ideal of a po-I'-semigroup S is a semiprime po-I-ideal
of S.
Proof: Suppose that A is a completely semiprime po-T-ideal of a po-I'-semigroup S.
Leta € Sand al'S'Ta < A.
Now al'a € aI'S'T'a € A. Since A is a completely semiprime, a € A.
Therefore A is a semiprime po-T'-ideal of S.
THEOREM 5.9 : Let S be a commutative po-I-semigroup. A po-T-ideal A of Siis completely semiprime
iff it is semiprime.
Proof :Suppose that A is a completely semiprime po-I'-ideal of S.
By theorem 5.8, A is a semiprime po-I'-ideal of S.
Conversely suppose that A is a semiprime po-I'-ideal of S. Letx € S and xI'x € A.
Now xI'x S A= sIXI'xcS Aforallse S=>xI'siIxS AforallseS= xI'STx S A
= X € A, since A is a semiprime.
Therefore A is a completely semiprime po-I'-ideal of S.
THEOREM 5.10 : Every prime po-T-ideal of a po-I'-semigroup S is a semiprime po-I'-ideal of S.
Proof: Suppose that A is a prime po-T-ideal of a po-I'-semigroup S.
Leta € Sand aI'S'Ta € A. By corollary 4.19, a € A.
Therefore A is a semiprime po-I-ideal of S.
THEOREM 5.11 : The nonempty intersection of any family of prime po-I-ideals of a po-I'-semigroup S is
a semiprime po-I-ideal of S.
Proof : Let {A.}.ea be a family of a prime po-I'-ideals of S such that mAa #0.

aecA

By theorem 3.26, /A, is a po-T-ideal.

aeA
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Leta€s, aI'STac A, . Thenal'STa c A, forall a € A.
aecA
Since A, is prime, a € A, for all o € A and hence a € mAa . Therefore mAa is a semiprime po-I'-ideal of S.
aecA aecA

We now introduce the notion of an n-system of a po-I"-semigroup.
DEFINITION 5.12 : A nonempty subset A of a po-I'-semigroup S is said to be an po-n-system provided for
any a € A and some a, € I there exists an element c € A, x € S such that ¢ < aexsa.
NOTE 5.13 : A nonempty subset A of a po-I"-semigroup S is said to be an po-n-system provided for any a € A,
X € S there exists an element ¢ € A such that ¢ € (aI'STa].
THEOREM 5.14 : Every po-m-system in a po-I'-semigroup S is an po-n-system.
Proof : Let A be po-m-system of a po-I'-semigroup S. Let a € A. Since A is a po-m-system. a,a € A and
a, SE T there exists an ¢ € A and x € S such that ¢ < aaxsb = ¢ < aaxga and hence A is an po-n-system of S.
THEOREM 5.15 : A nonempty set A is an n-system of I'-semigroup (S, T, .) if and only if A is an n-system
of a po- I'-semigroup (S, T, ., <).

We now prove a necessary and sufficient condition for a po-I'-ideal to be a semiprime po-I'-ideal in a
po-I'-semigroup.
THEOREM 5.16 : A po-T- ideal Q of a po-I-semigroup S is a semiprime po-TI-ideal iff S\Q is a
po-n-system of S or empty.
Proof : Suppose that Q is a semiprime po-I'-ideal of a po-I'-semigroup S and S\Q # @.
Leta € S\Q. Then a ¢ Q. Suppose if possible ¢ ¢ (aI'S'T'a] for every ¢ € S\Q.
Then (aI'S'Ta] € Q = ar'S'Ta € Q. Since Q is a semiprime, a € Q. It is a contradiction.
Therefore there exist an element ¢ € S\Q such that ¢ < aax/a for some aax4a € aI'S'Ta.
Hence S\Q is an n-system.
Conversely suppose that S\Q is either an n-system of S or S\Q = @.
If S\Q is empty then Q = S and hence Q is a semiprime.
Assume that S\Q is an n-system of S. Let a € S and aI'S'l'a € Q.
Suppose if possible a ¢ Q. Then a € S\Q. Since S\Q is a po-n-system.
There exists ¢ € S\Q such that c<'aaxsa for some x € S, #;, F€T.
c<aaxga €arsTac Q. Thusc € Q.
It is a contradiction. Therefore a € Q. Hence Q is a semiprime po-I'-ideal of S.

THEOREM 5.17 : If N is an n-system in a po-I-semigroup S and a € N, then there exists an m-system M
in S such thata€ M and M €N.

Proof: We construct a subset M of N as follows. Define a;= a.

Since a;€ N and N is an n-system, there exists ¢; € N such that ¢,< aaxfa; for some
X€E€S, a,f€T.Thenc, € (a;'ST'a;]. Thus (a;'ST'a;]NN # @. Let a, € (a;I'ST'a;]NN.

Since a, € N and N is an n-system, there exists ¢, € N such that c¢,< a,axfa, for some
X€ES, @, B ET. Then ¢, € (a,I'ST'a,]. Thus (a,I'ST'a,]NN # @ and so on.

In general, if a; has been defined with a; € N, choose a;+; as an element of (a['SI'a;]NN there exists Ci.; € N
such that ¢, < ajrjoxfair, for some x €S, @, f€T.

Then ¢iy1 € (@j+1'STaj+1]. Thus (aj+1I'STa;+1]NN # @.

LetM={ay a,,...... S iy A eeennnn }.NowaeMand M S N.

We now show that M is an m-system.

Let &, 8 € M. If i =j then, for the element a.; € S, We have a;,; € (aI'ST'aj] € (ail'ST'q]

= Qi+ < aiQ'Xﬁaj, XES, @ fET.

Ifi < j then, for the element aj.; € S,

We have aj.; € (al'ST"aj] € ((&.1'ST'a.1]Say] € (a1 'ST'qy] € ...S(ail'STay].

Hence aj,, < ajaxfa; €S, forx ES o, fET.

If j <i then, for the element a;.; € S.

We have a;;; € (ai'ST'aj] € (a; I'ST'(ai.1Sa;.1)] € (aiT'ST'ai4] € ...S(al'STay].

Therefore M is an m-system.

VI. CONCLUSION
It is proved that (1) every completely semiprime po-T'-ideal of a po-I'-semigroup is a semiprime po-I'-ideal, (2)
every po- completely prime I'-ideal of a po- I'-semigroup is a po-completely semiprime I'-ideal. It is also
proved that the nonempty intersection of any family of (1)a po- completely prime I'-ideals of a po-I"-semigroup
is a po- completely semiprime I'-ideal, (2)a po- prime I'-ideals of a po-I'-semigroup is a semiprime po-I'-ideal.
It is also proved that a po- I'-ideal Q of a po-T"-semigroup S is a semiprime iff S\Q is either an n-system or
empty. Further it is proved that if N is an n-system in a po-I'-semigroup S and a € N, then there exists an m-
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system M of S such thata € M and M < N. The study of ideals in semigroups, I'-semigroups creates a platform
for the ideals in po- I'-semigroups.
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