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only if every finitely generalized sub-I'-semigroup H of S is archimedian. Thereafer, we obtain some equivalent
conditions. Then, we prove that an archimedian nonpotent I'-semigroup is power joined if and only if the structure T-
group G, = S/p of S is periodic for some s € S; equivalently, it is true for all s € S. We also show that every medial I'-
semigroup S is a left and right Putcha I'-semigroup and that every E-m T'-semigroup is a right and left Putcha T'-
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1 Introduction and Basic Definitions

The idempotent semigroups was introduced by McLean [11] and regular idempotent semigroups was studied
by kimura [30]. Radha et al. [12] studied some structures of idempotent commutative semigroup. Rajeswari et al.
studied structure of an Idempotent M-Normal Commutative Semigroups[34]. Tamura et al. studied decomposition of a
commutative semigroup[47]. Bhambhri et al. studied the concepts of prime and weakly prime left ideals in ternary
semiring and gave some characterizations related to the same [46]. Prime and maximal ideals was studied in semigroups
[42] and [39]. Tamura defined and studied commutative archimedean semigroups [48]. Ciric et al. [28] studied O-
Archimedian semigroups as a generalization of 0-simple Archimedian semigroups and nil-extensions of 0-simple
semigroups. Nagy defined Putcha semigroups [3]. Chrislock defined and studied medial semigroups [14]. McAlister
defined power joined semigroup and torsion free semigroup [13]. Bhuniya et al. studied t-Archimedian semigroup and
t-Putcha semigroup [2]. Arendt et al. studied the structure of commutative periodic semigroups [10]. Dutta et al. studied
periodic T'-semigroups [44] by generalizing results analogous to those studied by Arendt et al. in [10]. The notion of I'-
semigroups was defined by Sen [17] and then, again by Sen and Saha [18]. Since then, this has been dynamic and
potentially active area of research and, as a matter of facts, hundreds of papers have been written by algebraists from
across the globe on this subject by generalizing the corresponding results from semigroups and rings to I'-semigroups
[1], [5], [15], [16], [19], [20], [22], [23], [24]. [25], [26], [27], [29], [31], [32], [35], [36], [37], [40], [41], [43], [45],
[51], [52]. Bhavanari et al. studied some ideal-theoretic results in I'-nearrings [38]. Recently, Basar et al. studied and
derived some results on I'-semigroups, ordered I'-semigroups, I'-hypersemigroups and hypersemigroups [4], [6], [7],
[8], [9]. Our results are generalizations of some results using the concepts of I'-semigroups parallel to those from
semigroups in [13], [33] and [49].

The purpose of this paper is to give some basis, and a few basic theorems on a suggested theory of I'-
semigroups. A semigroup is meant a set S closed to a single associative binary operation. A semigroup generalizes a
monoid in that there might not exist an identity. It also generalizes a group to a structure in which every element may
not have to have an inverse element. On a similar line and pattern, every I'-semigroup is a generalization of semigroup.
A T-semigroup is ordered triplets (S, T,-) consisting of two sets S and T and a ternary operation S X I' X § — S with the
propertythat (a-x-b)-y-c=a-x-(b-y-c)foralla,b,c € Sand x,y € T. Let A be a nonempty subset of (S,T,).
Then, A is called a sub-T'-semigroup of (S,T,) ifa-y-b € Aforall a,b € A and y € I'. Furthermore, a I'-semigroup S
is called commutative ifa-y-b=b-y-aforalla,beSandy €T. Agroup S is called T-group if h-a- S =S -8 -
g = Sforall (h,g) € S? and for a, B € T. For subsets 4, B of a I'-semigroup S, the product set A - B of the ordered pair
(4, B) relative to S is defined as follows:
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A-T-B={a-y-b:a€AbeBandy €T},
and for A c S, the product set A - A relative to S is defined as follows:
A2=A-A=A-T-A
Let A € Sand s € S. Then, for a non-negative integer m, the power of A and s is defined as follows:
A"=A-T-A-T-A-T-A-—-,ands™ =s-y-5-y-5-y -5

where A occurs m times; I and y occur m — 1 times.

Note that the power is no more if m = 0. Therefore, A - T-S=S=5-T-A%ands’-y-s=s5s=5-y.
That is, S° and s° act as identity operators. In what follows, we denote the T'-semigroup (S,T,) by S unless otherwise
specified. In every part of this paper, for the sake of brevity and typographical compactness, we denote a - y - b by ayb.
If we consider, I' = {1} in the definition of ['-semigroup, then we notice that every semigroup becomes a particular case
of I'-semigroup, however, every I'-semigroup is not a semigroup. This makes it ineteresting to comprehend and consider
that the results of semigroups in [13], [33] and [49] without " become particular case of the corresponding results of T'-
semigroups obtained in this paper and consequently, these results of I'-semigroup can be obtained for plain semigroups.
Examples of I'-semigroups can be found in [18] and [21].

Example 1.1 Let S and I" be two non-empty sets. Fix an element s of S and set ayb = s, for all a, b € S and
y € I'. Then, clearly S is a I'-semigroup.

Following is an example from Dixit and Dewan [50]:

Example 1.2 Let T = {—i,0,i} and I" = T. Then, T is a I'-semigroup under the multiplication over complex

number while T is not a semigroup under complex number multiplication.

A T-semigroup S is Archimedian if for every x,y € §,x™ € STyI'S and y™ € STxI'S for some integers n and
m. An element s of a I'-semigroup S is called a I'-idempotent or simply an idempotent if sys =s for y €. A T-
semigroup S is idempotent if S2 = ST'S = S.

By analogy with the definitions in plain semigroups, we give the following:

Definition 1.1 A I'-semigroup S is called power joined if there exist positive integers m, n such that A™ = g™
forallh, g €.

Definition 1.2 Let S be a I'-semigroup and s € S. Then, the binary relation p, on S is defined by xp,y if and
only if there exists positive integers n and m such that s"yx = s™yy fory € I.

Note that the relation p, is a congruence relation on S and s is called the standard element determining the
corresponding decomposition of S. Furthermore, for any s, S/p, is a I'-group. The congruence class modulo pq
containing s is the identity element of S/p, and it is a sub-I'-semigroup of S.

Definition 1.3 Suppose S, is an arbitrary congruence class of S(modp). Then, the relation >, is a partial
order on S, as follows: x >, y &y = s"yx, or y = x, for a positive integernandy € I'.

Definition 1.4 A commutative I'-semigroup S is called power joined if for every elements a, b, there are
positive integers m, n such that a™ = b™.

Definition 1.5 A I'-semigroup S is called a medial I'-semigroup if it satisfies the identity: xaafbyy =
x8b6aly fora,B,y,6,0,A€T.

Definition 1.6 A I'-semigroup S is called a left(right) Putcha I'-semigroup if for every x, y € S, the hypothesis
y € xI'S(y € ST'x) implies y™ € x2I'S(y™ € ST'x?) for some positive integer m. A I'-semigroup S is called a Putcha
r-semigroup if for every x, y € S, the assumption y € SI'xI'S = y™ € SI'x?TI'S for some positive integer m.

Definition 1.7 Let S be a I'-semigroup, then o = {(a,b) € S X S:a™ab = a™*';afb™ = b"*! forsomen €
N}

Definition 1.8 Let S be a I'-semigroup and 7 = {(a,b) € S X S:a™ = b" for some n € N}. Then, t is the
finest congruence on S such that S/p is torsion free. Furthermore, o < 7.
AT-semigroup is called nonpotent if it has no I'-idempotent.
Definition 1.9 A I'-semigroup S is called an E-m I'-semigroup, where m is an integer with m > 2 if it
satisfies the identity: (aab)™ = a™ Bb™ for positive integer m and a, 8 € T.

Definition 1.10 An E-m I'-semigroup for every integer m > 2 is called an exponential I"-semigroup.
For every arbitrary T'-semigroup S, we denote the set of all positive integers m by E(S)for which S obeys the
relation: (aab)™ = a™ Bb™ and E(S) is called the exponential I'-semigroup of S.
Definition 1.11 For a fixed integer m > 2, a I'-semigroup S is called an E-m I'-semigroup if m € E(S).
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Definition 1.12 A I'-semigroup S is called a periodic I"-semigroup if for any s € S and any y € I', there exists
positive integers n and m such that (a)"yb = (a)**"yb and by(a)" = by(a)"*™ for all b € M. Also, a I'-semigroup
S is called a periodic I'-semigroup if each element of S has a finite order, where the order of s € S is the order of the
cyclic sub-r'-semigroup of S generated by S, i. e., to each element s of S, for all y € I', there corresponds an idempotent
e and a positive integer n such that (s)"~! = e, where s is the I'-idempotent.

2 Properties of power joined I'-semigroups

In this part, we prove that a finitely generated, commutative, nonpotent, archimedian I'-semigroup is power
joined. We also prove that if S is a commutative, nonpotent, archimedian I'-semigroup, then, S is power joined if and
only if every finitely generalized sub-I'-semigroup H of S is archimedian. Thereafer, we obtain some equivalent
conditions. Then, we prove that an archimedian nonpotent I'-semigroup is power joined if and only if the structure T-
group G, = S/p of S is periodic for some s € S; equivalently, it is true for all s € S. We also show that every medial I'-
semigroup S is a left and right Putcha I'-semigroup and that every E-m T'-semigroup is a right and left Putcha T'-
semigroup. We start with the following:

Theorem 2.1 Let S be finitely generated, commutative, nonpotent, archimedian I'-semigroup. Then, S is
power joined.

Proof. Suppose s € S and consider S/p,. Suppose s;,s, € S and @, B € S/p, such that s; € S, and s, € Sg.
As, S/p, is a finite T'-group, there exists positive integers n and m such that ™ = €, f™ = €, where € is the identity of
S/ps. Thus, sft € S, and si* € S,.. Suppose {P,, P,, -+, P.} is the set of prime numbers of S which are contained in S,.
Further, suppose that P = glb{P,, P,, -+, P.}, where the partial order in S, is >,. LetT ={N:N € S.,N >, P}. This set
T is finite because S, is a discrete tree. As S is nonpotent, the powers of s and s7* are all distinct. Thus, there exist
positive integers 7, t such that P >, (s?*)" and P =, (sJ*)*. Moreover, for all N, where P >, N, there exist positive
integers s such that N = a*. So,

(s7) =a",(sf') = a”. €
and

(s77)" = a", (sF")" = a". )
This shows that S is a power joined I'-semigroup.

Theorem 2.2 Suppose that S is a commutative, nonpotent, archimedian I'-semigroup. Then, S is power joined
if and only if every finitely generalized sub-I"'-semigroup H of S is archimedian.

Proof. Suppose that the I'-semigroup S is power joined. Further, suppose that H is finitely generated sub-T-
semigroup of S. Then, H is also power joined. Suppose s;,s, € H. Then, there exist positive integers n, m such that
st = s Letp = s]*71,q = s}~1. We obtain s} = s,yp, s = s,yq for some y € T. The elements p and q are also in
H. Let m = n = 1, then by arranging the required equations by multiplying both sides of the equation: s = s3* by s,
or s, as desired. Thus, H is archimedian. Suppose s;,s, € S and H is the sub-I'-semigroup of S generated by s; and s,.
As H is finitely generated, it is archimedian. Thus, H is a finitely generated, commutative, idempotent, archimedian TI'-
semigroup, and by Theorem 2.1, we get the desired result that H is power joined. Thus, there exists positive integers n
and m such that s = si*. As s;, s, are randomely chosen elements s of S, we can now declare that S is a power joined
I'-semigroup. This completes the proof.

We now obtain the equivalent condition connecting power joined I'-semigroup, archimedian I'-semigroup,
and its homomorphic image to periodic I'-semigroup.

Theorem 2.3 The following conditions on a I'-semigroup S are equivalent:
i. The I'-semigroup S is power joined;
ii. The I'-semigroup S is archimedian and its I'-group homomorphic images are periodic;
iii. The I'-semigroup S satisfies the conditions: for all pairs a, b € S, there are positive integers [, m,n, s, t,p
such that
a' = a®ab™; b* = b*BaP, 3)
fora,p €T.

Proof. (i) = (ii) = (iii).

Suppose S is a power joined I'-semigroup. Then, obviously, S is an archimedian T'-semigroup. Suppose G is a
I'-group homomorphic image of S with ¢:S — G the homomorphism. We will show that G is a periodic T'-group. Let
a € G and e be the identity of G. There exists s;, s, € S such that ¢ (s;) = ay¢(s;) = e for y € T. As S is power joined
I'-semigroup, there exists positive integers n, m such that sf* = s*. Then,

a" = [p(s)]" = ¢(s1)
= ¢(s7)
= [p(s)]" =e™ =e.

We observe that G is periodic T'-group, and this completes the proof.
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(i) = (ii). Next, we show that (ii) = (iii). Suppose S is an archiedian I'-semigroup whose I'-group homomorphic
images are periodic.

Case 1. Let e be the T'-idempotent of S. Then, STe is a I'-group and is the homomorphic image of S. Suppose
a,b € S. Then, aae and bfe are elements of STe. As, STe is a periodic I'-group with e as its identity element, there
exists positive integers n and m such that (aae)™ = e and (bfe)™ =e. That is, a"ae = b™ fe for a, § € T'. Since, S is
Archimedian, there exists positive integers k and t and u, v € S such that

ak = eav and b* = efu, (4)
for a, 8 € T'. From (3) and (4), we obtain the following:
aaefu = bMyedu,

for some positive integers [,k andm and a, 8,y,6 €T.

or, a"abt = b™ybt,

or, a"abt = b", wherer = m + t.

In a similar fashion, we have a' = akab™ for some positive integrers [, k and m.

Case 2. Let S do not contain a I'-idempotent. Suppose a, b € S. Consider the congruence p,. Then, S/p, isa

I'-group homomorphic image of S and thus, it is periodic I'-group. Moreover, S = Ues/,, Si @nd a € S, where € is the
identity of S/p,. So, 1 € S/p, such that b € S,. There exists a positive integer k such that 2* = €. So, b* € S;x = S..
That is, a and b* are p, related. By definition of p,, there are positive integers n and m such that a®@a = a™ Bb* for
some a,B €T. or, a' = a™ab*, where [ =n+ 1. In a similar fashion, we can calculate that b* = b*aa?. Hence,

(it) = (iid).
We now show, (iii) = (i).
Case 1.
el = e™aa",a® = a'fer. (5)
e = eaa", a’ = a'ae. (6)

By the relation (6), we have the following:

e =et = (eaa™)t

= e'B(a)"

= (eya")" = (a*)",
for a, 8,y € T. Therefore, we have e = a” for a positive inteher r. It is now clear that if a,b € S, there are positive
integers u and v such that a* = b". Hence, S is power joined I'-semigroup.

Case 2. Suppose S has no I'-idempotent. Again, we have for any pair a, b € S, positive integers [, m, n, s, t and
p such that
a' = a™ab™and b® = b*BaP, , , )

for o, B € T. We will prove that there are positive integers I and n’ such that a! = a™ab™ and n'ap > mt. As, S
does not have a I'-idempotent, t > m in (7). Then, we have the following:

a?l-m = gl-mgql = al—mﬁamybn

=alsh™
(a™Ab™)6b™

=am@b*"
fora,B,y,0,4,8 € I'. Now, suppose that for some integer k = 1, we have

akl—(k—m)m — amﬁbkn.

We will prove that
qUe+Di=km — gm o p(k+1)n_

Now, we have the following:

qktDi=km — qkl—km oal — qkl—km ,B(amybn)

— (akl—km gam)gbn
akl—(k—l)m " pn
(@™y, b )y;b™
amy4b(k+1)n
akl—(k—l)m s b
(@™yeb" ™)y, b

— amygb(k+1)n
fora,B,v,6,0,v1,v2,¥3, Y4 Vs, Y6, V7 ET.

By induction, we obtain for every k > 1,
ekl—(k—l)m — amabkn’

fora €T.
Now, choose k such that knp > mt. Setn’ = kn, I’ = kl — (k — 1)m. We replace the equations of (7) by the
following:

56 International Journal of Engineering, Science and Mathematics
http://www.ijmra.us, Email: editorijmie@gmail.com




ISSN: 2320-0294 [ Impact Factor: 6.765

al =am™ab™ andb® = btpP, (8)
fora,p €T.
From (8), we calculate the following:
al'tp — (bn')tp (am)tp - (bt)n'p(ap)mt'

or,
al'tp — (bt)mt+(n'p'—mt)a(ap)mt — (bt)mt ‘B(bt)n'p—mt 7" (ap)mt
— (btap)mt yz (bt)n p—mt
— (bB)mt Y3 (bt)n'p—mt
for a,B,v1, V2,3 €. Setu = I'tp and v = smt + t(n'p — mt). We see that we have obtained the equation a* = b”.
Hence, S is power joined and thus, we have shown (iii) = (i).
In the following Proposition, we prove further conditions equivalent to those equivalent conditions in the
Theorem 2.3.
Proposition 2.1 Each of (i), (ii) and (iii) in the Theorem 2.3 is equivalent to one of (iv) and (v) below.
iv. The I-semigroup S satisfies the following conditions: there is an element a, of S such that for all b € S,
there are positive integers [, m, n, s, t,p obeying ay = afab™ and b¢ = b*Bay for a, B € T.
v. The I'-semigroup S satisfies the condition: for all a, b € S, there are positive integers [, m, n, s, t such that
a' = (aab)™ and b* = (bfa) for a, B €T.
Proof. We define a relation t on S as follows:
ath € a' = a™ab™andb® = b*BaP
for a, B € T and for some [,m,n, s, t,p. Then, 7 is an equivalence relation on S. Reflexivity and symmetry are obvious.
Transitivity is proved as follows:
Suppose a' = a™ab™ and b* = b?Bc? for a, § € T. First, we have the following: ,
ak = am™ ab™ = g™ ppntyc™vfor a,B,yand then, a' =a™ a(a™ Bb™yc™’) =a™ Ha5c™  for
a,B,y,8 €T, wherel =1lk,m =mk—mqifk>q, 1 =1k =mq—mk,m =0ifk <q.
(iv) = (iii). It is obtained as an immediate consequence.
(iii) = (iv), (i) = (v), (v) = (iii). are straightforward.
The following Theorem gives us the necessary and sufficient condition as to when a nonpotent, archimedian
I'-semigroup becomes a power joined I'-semigroup.
Theorem 2.4 An archimedian I'-semigroup without I'-idempotent is power joined if and only if the structure
r-group G, = S/p of S is periodic for some s € S, equivalently for all s € S.
Proof. Suppose I'-semigroup Sis an archmedian I'-semigroup without I'-idempotent. Then, the statement (iii)
of Theorem 2.3 is equivalent to:
S/p, is periodic for all s € S. Theorem 2.3 (iv) is equivalent to the following:
S/p, is periodic or some s € S. The first stament is obvious. To see the second, we will prove the following:
IfS/pq, is periodic, then for all b € S, there are positive integers [, m, n, s, t, p such that
ah = af'ab™,b™ = btyal, 9)
for a,y € T. The first of (9) is immediately obtained. As S is archimedian, there is a positive integer k and an element
c € S such that b* = ayac for a € T, which implies b* = aac! for a € T. Since, S has no I'-idempotent, [ > m in the
first of (9). Now, we have the following:
b aal™ = al™Babyct = af ™ Saf AbMy, c!
— bnyzbkl
— bn+kl.
for a, B,v, 8,1, v, € I. This completes the proof.
The following Theorem gives us information about the connection between a medial I'-semigroup and a
Putcha I'-semigroup.
Theorem 2.5 Every medial I'-semigroup S is a left and right Putcha I'-semigroup.
Proof. Suppose S is a medial I'-semigroup and a,b € S be arbitrary elements with b € aI'S. Therefore,
b = ayx for some x € S and y € I'. Then, b? = (aax)? = a’yx? for a,y € T. Thus, b? € a®TS. Hence, S is a left
Putcha I'-semigroup. In a similar fashion, we can prove that S is a right Putcha I'-semigroup.

Corollary 2.1 Suppose S is a I'-semigroup. Then, the following are equivalent:
i. S has a I'-idempotent;
ii. S/o hasaT-idempotent;
iii. S/t hasaI'-idempotent. If, further, S is archimedian, then the conditions (i), (ii) and (iii) are equivalent
to the condition (iv) below:

iv. There exists x,y € S with x = xay for some ¢ €T.
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Proof. Clearly, we have (i) = (ii) and (i) = (iii).

Now, we prove (iii) = (i). Suppose that the given condition (iii) is satisfied and let x € S be such that
(x%,x) € 7. Then, x™ = (x?)" = (x™)? for some n € N, where N is a set of positive integers. Hence, x™ is I-
idempotent.

(i) = (iv). For any I'-semigroup S has a I'-idempotent e, there exists x(= e), y(= e) such that x = xay for
some a € I'. Hence, (i) = (iv).

(iv) = (ii). If S is an archimedian I'-semigroup, then S/o is cancellative and that x = xay for a € T gives us
(v,y?) € 0. Therefore, S/o has a I'-idempotent. Hence, (iv) = (ii).

Theorem 2.6 If a I'-semigroup S obeys the condition: (aab)? = a?Bb?, then it also obeys the relation:
(aab)* = a?pBb™ for a, B € I' and for all positive integers n > 4.

Proof. As 2 € E(S) = 4 € E(S). Therefore, it is sufficient to prove that if n > 2 and 2,n € E(S), then
n+1€E(S). Let 2,n € E(S)for an integer n > 2. Suppose that n is odd. Thus, there is a positive integerk such that
n—1= 2k and, for a,b € S, we have the following relation:

a"iab"“ = aﬁl(angb")eb = ay, (ay,b)*y3b
=a bysa)" " yeb
= azl}::g(;;’sf)l)k);/;)bz
= (ayyo (by11 a)*)?y1,b?
= ((a}’13)k}’14 a)*yisb?
= (avi6 b)**yy; a’y;gb®
= Ea)’wllg::)’zo (ay21b)?
= ayz2 .
fora, B,6,6,v1,¥2, Y3, Y4, V5, Y6, Y7, Y8, Y9, Y10, Y11, Y12, Y13, Y140 V15, Vier V17, Y18, Y19, Va0, Va1, Va2 €T
Furthermore, we suppose that n is even. Thus, there exists a positive integer k such that n — 2 = 2k and, for
arbitrary a, b € S, we have the following:
a™ly b"* = ay, (a"y;b™)ysb
ays(aysb)"y;b
a*yg(bysa)" y1ob?
a*y10(by11 Q)" *¥12 (by130)*¥14b®
a*¥15(by16@)" ~*¥17 (by1sayieb)®
a*Y20 (Y21 @)" 2Y22b*Y23a¥2ab
a?¥25 (bY26 0)*)*¥27 b* V25 a¥29b
(ay3o (by310)*)*¥32b*Y33a¥34b
= ((ayssh)*y36a)*y37b*y35ay39 b
= (a¥40b)**V410* V42 b* V43 a¥as b
= Eahs 1132121)’46 (ava7b)*vag(ayaob)
= (a¥s0 .
fory, eT,i=1,2,-,50.

[\S]

[\S]

2

Corollary 2.2 A I'-semigroup S is exponential if and only if it obeys the following condition:
(aab)? = a?Bb?and(aab)® = a3pb3,
fora,p €T.
Proof. As a consequence of Theorem 2.6.

Corollary 2.3 Suppose S is an E-2 I'-semigroup. Then, either E(S) = N( and thus, S is an exponential I'-
semigroup) or E(S) = N — {3}, where N denotes the set of all positive integers.
Proof. As a consequence of Theorem 2.6.

Theorem 2.7 Every E-m I'-semigroup is a right and left Putcha I'-semigroup.
Proof. Suppose S is an E-m I'-semigroup for some m. Suppose a, b € S with b € al'S. Therefore, b = ays
for some s € Sand y € T. Thus, b™ = (aas)™ = a™Bb™ € a™TI'S. Hence, S is a left Putcha I'-semigroup. In a similar
fashion, S is a right Putcha I'-semigroup.

Corollary 2.4 Every exponential I'-semigroup is a right and left Putcha I'-semigroup.
Proof. Obvious by Theorem 2.7.

Theorem 2.8 Every E-m I" semigroup is a semilattice of archimedian E-m I'-semigroup.
Proof. It is a consequence of Theorem 2.7.
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Conclusion: Evidently, from some literature referred to in the bibliography of this paper, it is amply clear
that several classical concepts and properties of the theory of semigroups and rings have been generalized and extended
by the scientists. Motivated by this, it is ideally and naturally tempting to generalize the results from semigroups to I'-
semigroups as I'-semigroups is a generalization of semigroups. In this paper, we investigated commutative,
archimedean, nonpotent I'-semigroups and obtained some results. We proved that a finitely generated, commutative,
nonpotent, archimedian TI'-semigroup is power joined. We also proved that if S is a commutative, nonpotent,
archimedian I'-semigroup, then, S is power joined if and only if every finitely generalized sub-T'-semigroup H of S is
archimedian. Thereafer, we obtained some equivalent conditions. Then, we proved that an archimedian nonpotent T-
semigroup is power joined if and only if the structure I'-group G, = S/p of S is periodic for some s € S; equivalently, it
is true for all s € S. Finally, we showed that every medial I'-semigroup S is a left and right Putcha I'-semigroup. The
results can further be generalized and axtended to other algebraic structures.
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