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ABSTRACT

In this paper we introduce the semi sub near-field spaces in /-near- field space over a near-field (PART 1), and we
three Smt. Thurumella Madhavi Latha, Dr. T V Pradeep Kumar and Dr. N V Nagendram together investigate the
related properties of generalization of a semi sub near-field spaces in 7-near-filed space over a near-field.
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SECTION 1: INTRODUCTION

In this paper, Part | consisting two important sections we introduce the semi sub near-field spaces in I"-near- field space
over a near-field, and we three Smt. Thurumella Madhavi Latha, Dr. T V Pradeep Kumar and Dr. N V Nagendram
together investigate the related properties of generalization of a semi sub near-field spaces in I'-near- field space over a
near-field.

As a generalization of a semi sub near-field spaces in I'-near- field space over a near-field, introduced the notion of
semi sub near-field spaces in I'-near- field space over a near-field, extended many classical notions of semi sub near-
field spaces in I'-near- field space over a near-field. In this chapter we develop the algebraic theory of semi sub near-
field spaces in I'-near- field space over a near-field.

The notion of a semi sub near-field spaces in I'-near- field space over a near-field is introduced and some examples are
given. Further the terms; commutative semi sub near-field spaces in I"-near- field space, quasi commutative semi sub
near-field spaces in I'-near- field space, normal semi sub near-field spaces in I'-near- field space, left pseudo
commutative semi sub near-field spaces in I'-near- field space, right pseudo commutative semi sub near-field spaces in
I'-near-filed space are introduced. It is proved that (1) if S is a commutative semi sub near-field spaces in I'-near- field
space then S is a quasi commutative semi sub near-field spaces in I'-near- field space, (2) if S is a quasi commutative
semi sub near-field spaces in I"-near- field space then S is a normal semi sub near-field spaces in I"-near- field space,
(3) if S is a commutative semi sub near-field spaces in I"-near- field space, then S is both a left pseudo commutative and
a right pseudo commutative semi sub near-field spaces in I'-near- field space over a near-field. Further the terms; left
identity, right identity, identity, left zero, right zero, zero of a semi sub near-field spaces in I'-near- field space over a
near-field are introduced. It is proved that if a is a left identity and b is a right identity of a semi sub near- field spaces
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in I'-near- field space, then a = b. It is also proved that any I'-semi sub near- field spaces in I"-near-filed space has at
most one identity. It is proved that if a is a left zero and b is a right zero of a semi sub near-field spaces in I'-near- field
space, then a = b and also it is proved that any I'-semi sub near-field spaces in I'-near-filed space over a near-field has
at most one zero element.

SECTION 2: PRELIMINARIES

In section 2, the terms; I'-semi sub near-field space, I'-semi sub near- field space generated by a sub near-field space,
cyclic I'-semi sub near- field space of a I'-semi near-field space and cyclic I'-semi near-field space are introduced. It is
proved that (1) the non-empty intersection of any two I'-semi sub near-field spaces of a I'-semi near-field space T is a
I'-semi near-field space of T, (2) the nonempty intersection of any family of I'-semi sub near-field spaces of a I'-semi
near-field space T is a I"-semi near-field space of T. It is also proved that if B is a non-empty subset of a I"-semi near-
field space T, then the I'-semi sub near-field space of T generated by B is the Inter-section of all I'-semi sub near-field
spaces of T containing B.

2.1. I'-Semi Sub Near-Field Space Of I'- Near-Field Space Over A Near-Field.

In this section, the notion of a I'-semi sub near-field space is introduced and some examples are given. Further the
terms commutative I'-semi sub near-field space, quasi commutative T'-semi sub near-field space, normal I'-semi sub
near-field space, left pseudo commutative I'-semi sub near-field space, right pseudo commutative I'-semi sub near-field
space are introduced. It is proved that (1) if S is a commutative I'-semi sub near-field space then S is a quasi
commutative I'-semi sub near-field space, (2) if S is a quasi commutative I'-semi sub near-field space then S is a
normal I'-semi sub near-field space, (3) if S is a commutative I'-semi sub near-field space, then S is both a left pseudo
commutative and a right pseudo commutative T'-semi sub near-field space. Further the terms; left identity, right
identity, identity, left zero, right zero, zero of a I'-semi sub near-field space are introduced.

It is proved that if a is a left identity and b is a right identity of a I'-semi sub near-field space S, then a = b. It is also
proved that any I"-semi sub near-field space S has at most one identity. It is proved that if a is a left zero and b is a right
zero of a I'-semi sub near-field space S, then a = b and it is also proved that any I'-semi sub near-field space S has at
most one zero element.

We now introduce the notion of a I'-semi sub near-field space of T'-near-field space over a near-field.

Definition 2.1: T'-semi sub near-field space. Let S and I" be two non-empty sets. Then S is called a I'-semi sub near-
field space if there exist a mapping from S x I x S — S which maps (a, a, b) —aab satisfying the condition:
(ayb)uc = ay(buc) foralla,b,c €Sandy, peT.

Note 2.2: Let S be a I'-semi sub near-field space. If M and L are two sub near field spaces of S, we shall denote the set
{ayb:aeM,belLandy eI} by MI'L.

In the following some examples of T'-semi sub near-field spaces are given.

Example 2.3: Let S be the set of all non-positive integers and T" be the set of all non-positive even integers. If acb
denote as usual multiplication of integers for a, b € Sand o € T, then S is a I"-semi sub near-field space.

Example 2.4: Let Q be the set of rational numbers and I = K be the set of natural numbers. Define a mapping from
Q xT' x QtoQ by aab = usual product of a, a, b; fora, b € Q, a € I'. Then Q is a I'-semi sub near-field space.

Example: 2.5: Let S = {5n + 4: nis a positive integer} and I' = {5n + 1: n is a positive integer}. Then S is a I'-semi sub
near-field space with the operation defined by aob =a + o + b where a, b € S, o € T" and + is the usual addition of
integers.

Example 2.6: Let S be the set of all integers of the form 4n+1 where n is an integer and I" denote the set of all integers
of the form 4n+3. Ifaybisa+y + b, foralla,b € Sand y € T, then S is a I'-semi sub near-field space.

Example 2.7: Let S = {{¢}, {a}, {b}, {c}. {a, b}, {b, c}, {a, c}, {a, b, c}} and T = {{¢}, {a}, {a, b, c}}. If for all
A, CeSandBeTl, ABC=ANBNC,thenSisaTI-semisub near-field space.

Example 2.8: Let S = {¢}, {a}, {b}, {c}, {a, b}, {b, c}, {a, c}, {a, b,c}}and " = {{a, b, c}}. If for all A, C € S and
B eI, ABC=ANBNC,thenSisal-semi sub near-field space.
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Example 2.9: Let S be the set of all 2 x 3 matrices over Q, the set of rational numbers and I" be the set of all 3 x 2
matrices over Q. Define AaB = usual matrix product of A, a, B; for all A, B € S and for all a € T". Then S is a I'-semi
sub near-field space. Note that S is not a semi sub near-field space.

Example 2.10: Let S={-1i,0, i} and I' = S. Then S is a I'-semigroup under the multiplication of complex numbers,
while S is not a semigroup under multiplication of complex numbers.

Example 2.11: Let S be a I'-semi sub near-field space and a a fixed element in I'. We define ab = acb forall a, b € S.
We can show that (S, .) is a I'- semi sub near-field space and we denote this I'-semi sub near-field space by Sa. .

Example 2.12: Let S be a semi sub near-field space and I" be a mapping and also a non-empty sub near-field space.
Define a mapping fromS xI'x S— Sasaab = ab, foralla,b € Sand ¢ € T'. Then S is a I'-semi sub near-field space.

Verification: Leta, b,c € Sand a, f€T. Then (aab)fc = (ab)pc = (ab)c = a(bc) = aa(bc) = aa(bpc). Therefore Sis a
I'-semi sub near-field space.

Note 2.13: Every semi sub near-field space can be considered to be a I'-semi sub near-field space. Thus the class of all
I'-semi sub near-field spaces includes the class of all I'-semi sub near-field spaces.

Example 2.14: Free I'-Semi sub near-field space. Let X and I be two non-empty I'-semi sub near-field spaces. A

sequence of elements ooy 000; ... ... Olp-1 Oln-10y Where aq,00,03, ... ... .... o, € X and ay,0,03, ........ ,o, €T is called a
word over the alphabet X relative to I'. The set S of all words with the operation defined from S x I' x S to S as
(alalazaz.... an_locn_lan) ’Y(bIBleBZ ---bm-le-lbm) = a0 a0l ...ap-10-18n ’YblﬁleBZ ...... bm-le-lbm is a I'-semi sub near-

field space. This I'-semi sub near-field space is called free I'-semi sub near-field space over the alphabet X relative to T
In the following we introduce the notion of a commutative I"-semi sub near-field space.

Definition 2.15: Commutative I'-semi sub near-field space. A T'-semi sub near-field space S is said to be
commutative provided ayb = bya forall a, b € Sand y € I.

Note 2.16: If S is a commutative I'-semi sub near-field space thenaT’b =bT'aforall a,b € S.

Note 2.17: Let S be a I'-semi sub near-field space and a, b € S and « € I'. Then acaab is denoted by (a)’b and
consequently a ¢ a aa a.....(n terms)b is denoted by (ac)"b.

In the following we introduce a quasi commutative I'-semi sub near-field space.

Definition 2.18: Quasi commutative sub near-field space. A I'-semi sub near-field space S is said to be quasi
commutative provided for each a,b €S, there exists a natural number n such thatay by (by)na vy el.

Note 2.19: If a I'-semi sub near-field space S is quasi commutative then for each a, b € S, there exists a natural number
n such that, al'b = (bIN)na.

Theorem 2.20: If S is a commutative I'-semi sub near-field space then S is a quasi commutative I'-semi sub near-field
space.

Proof: Suppose that S is a commutative I'-semi sub near-field space. Let a, b € S. Now ach = bea = aab = (ba )'a.
Therefore S is a quasi commutative I'-semi sub near-field space.

In the following we introduce the notion of a normal I'-semi sub near-field space.

Definition 2.21: Normal I'-semi sub near-field space. A I'-semi sub near-field space S is said to be normal I"-semi
sub near-field space provided aaS = Sea Va €I" and VaeS.

Note 2.22: If a I'-semi sub near-field space S is normal 7-semi sub near-field space then aI'S = ST"a for all a € S.
Theorem 2.23: If S is a quasi commutative I'-semi sub near-field space then S is a normal I'-semi sub near-field space.
Proof: Let S be a commutative I'-semi sub near-field space. By theorem 2.20, S is a quasi commutative I'-semi sub

near-field space. By theorem 2.23, S is a normal I'-semi sub near-field space. Therefore every commutative I'-semi sub
near-field space is a normal I"-semi sub near-field space.
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In the following we are introducing left pseudo commutative T"-semi sub near-field space and right pseudo commutative
I'-semi sub near-field space.

Definition 2.23: Left pseudo Commutative T'-semi sub near-field space. A T'-semi sub near-field space S is said to
be left pseudo commutative provided al'bI'c = bI'al'c for all a, b, c € S.

Definition 2.24: Pseudo Commutative I'-semi sub near-field space. A I'-semi sub near-field space S is said to be
right pseudo commutative provided al’bI'c = al'cI'b for all a, b, c € S.

Theorem 2.25: If S is a commutative I'-semigroup, then S is both a left pseudo commutative I"-semi sub near-field
space and a right pseudo commutative I'-semi sub near-field space.

Proof: Suppose that S is commutative I'-semi sub near-field space. Then aI'bI'c = (aI'b)['c = (bI'a)I'c = bTl'alc.
Therefore S is a left pseudo commutative I'-semi sub near-field space. Again al'bl'c = al'(bI'c) = al'(cI'b) = al'cl'b.
Therefore S is a right pseudo commutative I'-semi sub near-field space. This completes the proof of the theorem.

Note 2.26: The converse of the above theorem is not true. i.e., if S is a left and right pseudo commutative I"-semi sub
near-field space then S need not be a commutative I"-semi sub near-field space.

Example 2.27: Let S = {a, b, c} and I" = {x, y, z}. Define a binary operation ‘.’ In S as shown in the following table:

.abc

aaaa
baaa
cabc

Define amapping S xI'xS — Shyacb =ab forall a, b € Sand o € T. It is easy to see that S is a I'-semi sub near-
field space. Now S is a left and right pseudo commutative I'-semi sub near-field space. But S is not a commutative I'-
semi sub near-field space.

In the following we are introducing left identity, right identity and identity of a I'-semi sub near-field space of I'-semi
sub near-field space.

Definition 2.28: Left identity. An element ‘«’ of a I'-semi sub near-field space S is said to be a left identity of S
provided acs =sforallse Sand ¢ €T.

Definition 2.29: Right identity. An element ‘o’ of a I'-semi sub near-field space S is said to be a right identity of S
provided sea=sforallse Sand ¢ €T.

Definition 2.30: Identity. An element ‘o’ of a I'-semi sub near-field space 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.

Theorem 2.31: If ais a left identity and b is a right identity of a I'-semi sub near-field space S, then a = b.

Proof: Since a is a left identity of S, acs = s for all s € S and a.e T" and hence aab = b for all @ € I'. Since b is a right
identity of S, seb =sforall s€ Sand ¢ € I" and hence aab =aforall ¢ e I. Nowa=aab =h.

Theorem 2.32: Any I'-semi sub near-field space S has at most one identity.

Proof: Let a, b be two identity elements of the I"-semi sub near-field space S. Now a can be considered as a left
identity and b can be considered as a right identity of S. By theorem 2.31, a = b. Then S has at most one identity. This
completes the proof of the theorem.

Note 2.33: The identity (if exists) of a I-semi sub near-field space is usually denoted by 1.

Definition 2.34: I'-monoid sub near-field space. A T"-semi sub near-field space S with identity is called a I'-monoid
sub near-field space.

In the following we are introducing left zero, right zero and zero of a I'-semi sub near-field space.

Definition 2.35: left zero sub near-field space. An element a of a I"-semi sub near-field space S is said to be a left
zero sub near-field space of S provided aas =aforallse Sand a €T.
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Definition 2.36: right zero sub near-field space. An element a of a I"-semi sub near-field space S is said to be a right
zero sub near-field space of S provided sca =aforallse Sand ¢ €T.

Definition 2.37: Two sided zero sub near-field space or zero sub near-field space. An element a of a I'-semi sub
near-field space S is said to be a two sided zero sub near-field space or zero sub near-field space provided it is both a
left zero and a right zero of S.

We are now introducing left zero I'-semi sub near-field space, right zero I'-semi sub near-field space and zero I'-semi
sub near-field space.

Definition 2.38: left zero I'-semi sub near-field space. A I'-semi sub near-field space in which every element is a left
zero is called a left zero I'-semi sub near-field space.

Definition 2.39: right zero I'-semi sub near-field space. A T'-semi sub near-field space in which every element is a
right zero is called a right zero I'-semi sub near-field space.

Definition 2.40: zero I'-semi sub near-field space or a null I'-semi sub near-field space. A I'-semi sub near-field
space with 0 in which the product of any two elements equals to 0 is called a zero I'-semi sub near-field space or a null
I'-semi sub near-field space.

Theorem 2.41: If ais a left zero and b is a right zero of a I'-semi sub near-field space S, thena =b.

Proof: Since a is a left zero of S, aas =aforalls€ S, a € T and so ach = a for all a € I. Since b is a right zero of S,
sab=bforall s € Sand a € T and hence aob = b for all o« € I'. Now a = aab = b.

Theorem 2.42: Any I'-semi sub near-field space S has at most one zero element (i.e. zero I'-semi sub near-field space
or a null I'-semi sub near-field space).

Proof: Let a, b be two zeros of the I'-semi sub near-field space S. Now a can be considered as a left zero and b can be
considered as a right zero. By theorem 2.41, a = b. Thus S has at most one zero.

Note 2.43: The zero (if exists) of a I'-semi sub near-field space is usually denoted by O.

Notation 2.44: Let S be a I'-semi sub near-field space. If S has an identity, let S* = S and if S does not have an identity,
let S1 be the I'-semi sub near-field space S with an identity adjoined usually denoted by the symbol 1. Similarly if S has
a zero, let SO = S and if S does not have a zero, let SO be the I'-semi sub near-field space S with zero adjoined usually
denoted by the symbol 0.

SECTION 3: MAIN RESULTS

In this section, Following terms left I'-sub near-field space, right I'- sub near-field space, I'- sub near-field space, proper
I'- sub near-field space, trivial I'- sub near-field space, maximal left I'- sub near-field space, maximal right I'- sub near-
field space, maximal T'- sub near-field space, T'- sub near-field space generated by a sub near field space B, principal
left T'- sub near-field space, principal right I'- sub near-field space, principal I'- sub near-field space of a I'-sub near-
field space over a near-field are introduced. Also left duo I'-semi sub near-field space, right duo I"-semi sub near-field
space, duo I'-semi sub near-field space, left simple I'-semi sub near-field space, right simple I'-semi sub near-field
space and simple I"-semi sub near-field space are introduced. It is proved that (1) the nonempty intersection of two left
I'- sub near-field spaces of a I'-semi sub near-field space T is a left I'- sub near-field space of T, (2) the nonempty
intersection of any family of left I" - sub near-field spaces of a I"-semi sub near-field space T is a left I" - sub near-field
space of T, (3) the union of two left " - sub near-field spaces of a I' —semi sub near-field space T is a left I" - sub near-
field space of T and (4) the union of any family of left T'- sub near-field spaces of a I' —semi sub near-field space T is
a left T' - sub near-field space of T. It is also proved that (1) the nonempty intersection of two right I'- sub near-field
spaces of a I'-semi sub near-field space T is a right I'- sub near-field space of T, (2) the nonempty intersection of any
family of right " - sub near-field spaces of a I" —semi sub near-field space T is a right T - sub near-field space of T, (3)
the union of two right T" - sub near-field spaces of a I' —semi sub near-field space T is a right T" - sub near-field space of
T and (4) the union of any family of right I - sub near-field spaces of a I' —semi sub near-field space T is a right I"- sub
near-field space of T. Further it is proved that (1) the nonempty intersection of two I'- sub near-field spaces of a I"'-semi
sub near-field space T is a I'- sub near-field space of T, (2) the nonempty intersection of any family of I'- sub near-field
spaces of a I'-semi sub near-field space T is a I'- sub near-field space of T, (3) the union of two I'- sub near-field spaces
of a I'-semi sub near-field space T is a I" - sub near-field space of T and (4) the union of any family of I'- sub near-field
spaces of a I'-semi sub near-field space T is a I'- sub near-field space of T.
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Itis proved that if T is a I'-semi sub near-field space and a € T then (i) L(a) = auT I'a, (ii) N(a) =avaTs, (iii) J(a) = a
val'Tu Trau TralT. It is proved that a I'- semi sub near-field space T is a duo I'- semi sub near-field space if and
only if x I' S* = S' I'x for all x € T. Further it is also proved that every normal I'- semi sub near-field space is a duo I'-
semi sub near-field space. It is proved that (1) a I' —semi sub near-field space T is a left simple I" —semi sub near-field
space ifandonly if TTa=T foralla € T, (2) aI" —semi sub near-field space T is a right simple I" —semi sub near-field
space ifand only ifa T’ T =T forall a € T, (3) aI" —semi sub near-field space T is a simple I" —semi sub near-field
space ifand only if TTal'T =T foralla e T.

3.1. I'-semi sub normal near-field space of I'-semi sub near-field space over near-field

The term I"-semi sub normal near-field space plays a special role in the theory of I'-semi sub near-field spaces. In this
section, the terms; I'-semi sub normal near-field space, I'- semi sub normal near-field space generated by a sub near-
field space, cyclic I'- semi sub normal near-field space of a I'-semi sub near-field space and cyclic I'-semi sub near-
field space are introduced. It is proved that (1) the nonempty intersection of two I'- semi sub normal near-field spaces
of a I'-semi sub near-field space S is a I'- semi sub normal near-field space of S, (2) the non-empty intersection of any
family of I'- semi sub normal near-field space of a I'-semi sub near-field space S is a I'- semi sub normal near-field
space of S. It is also proved that if A is a nonempty I'- semi sub near-field space of a I"-semi sub near-field space S,
then the I'-semi sub normal near-field space of S generated by A is the intersection of all I'- semi sub normal near-field
spaces of S containing A.

Definition 3.2: Let S be a I"-semi sub normal near-field space. A non-empty subset T of S is said to be a I'- semi sub
normal near-field space of Sifayb € T, foralla,be Tand y eT.

Note 3.3: A non-empty I'-semi sub near-field space T of a I'-semi sub normal near-field space S is a I'-semi sub normal
near-field space of S iff TTT = T.

Example 3.4: Let S=[0, 1] and T = {1/n: n is a positive integer}. Then S is a I'-semi sub near-field space under the
usual multiplication. Let T = [0, 1/2]. Now T is a non-empty I'-semi sub near-field space of S and ayb € T, for all
a,beTandyeTl. ThenT isa-semi sub near-field space of S.

Theorem 3.5: The nonempty intersection of two I"-semi sub near-field spaces of a I'-semi sub near-field space SisaT-
semi sub near-field space of S.

Proof: Let Ty, T, be two I"-semi sub near-field spaces of S. Leta, b € T;NT,andy € T.
a,beT,NT,=>a,beT,anda,beT,

a,beTy,y€eT, T,isal-semi sub near-field space of S = ayb € T,.

a,beT, ye I, T2 is aI'-semi sub near-field space of S = ayb € T,.

ayb € Ty, ayb € T2= ayb € T,NT,. Therefore T;NT, is a I'-semi sub near-field space of S. This completes the proof of
the theorem.

Theorem 3.6: The nonempty intersection of any family of I'-semi sub near-field spaces of a I'-semi sub near-field
space S is a I'-semi sub near-field space of S.

Proof: Let {T,} ., A be a family of I'-semi sub near-field spaces of Sand let T = N T,
o€ A.
Leta,beTandy€eT.
a,beT=abenT,
2€ A.
=>a,beT,forall ,€A.
a,beT,yerT, T T,isal-semisub near-field space of S= ayb € T, .
aype T, foralla e A= appeT,
VoeA=>aybeT.

Therefore T is a I'-semi sub near-field space of S. This completes the proof of the theorem.

In the following we are introducing a I'-semi sub near-field space which is generated by a sub near-field space and a
cyclic T-semi sub near-field space of I'-semi near-field space over a near-field. This completes the proof of the
theorem.

Definition 3.7: I'-semi sub near-field space of S generated by A. Let S be a I'-semi sub near-field space and A be a
non-empty sub near-field space of S. The smallest I'-semi sub near-field space of S containing A is called a I'-semi sub
near-field space of S generated by A. It is denoted by < A >.
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Theorem 3.8: Let S be a I'-semi sub near-field space and A be a honempty sub near-field space of S.
Then<A>={a; 01 & 02..ce0edn-10n-1 dn : NEN, 31, 32, vy @0 € A, 01, 02, vy On-1 E T

Proof: Let T={a1 &1 & ®2...dn-1 On-1 dn: NEN, a1, @, ...an € A, a1, 02, ..., 0n-1 ET}
Leta beTandy€eT.

aEET=a=aion a az...... dm-1 Om-1dm Where ay, &, ...am € A,01, 02, ..., Om-1E€ I
bET= b= by B by Bo.....bns for ba where by, by, ..y €A, B, B2, o for ET.
Now ayb = (a; oy @, ... Am-1 Om18m) ¥ (01 B1 b2 Bo...... bn1 faaby) ET.
Therefore T is a I'- semi sub near-field space of S.

Let K be a I'- semi sub near-field space of S such that A € K.

LetaeT.Thena=a; oy &, a...... an.1 18, Where ay, a,, ...a, € A, dy, 0, ..., Oma€ T
a;, ay, ...an€ A ASK=ay, a, ...a, E K.

ay, ay, ...a, € K, ay, 0y, ..., ang € I', K is a I'- semi sub near-field space of sub near-field space over near-field.
Sa ma db...... a1 o1, € K= a € K. Therefore, T € K.

So T is the smallest T'- semi sub near-field space S of sub near-field space over near-field containing A. Hence
<A>=T.

Theorem 3.9: Let S be a I'- semi sub near-field space and A be a non-empty sub near-field space of S. Then <A > =
The intersection of all I'- semi sub near-field spaces of S containing A.

Proof: Let A be the set of all I'- semi sub near-field spaces of S containing A.

Since S is aI'- semi sub near-field space of S containing A, S € A. S0 A # 0.

LetT = ﬂT.SinceAngorallTeA,AgT*.
TeA

By theorem 3.4, T" is a I'- semi sub near-field space of S.

Since T"c Tforall T € A, T is the smallest I'- semi sub near-field space of S containing A. Therefore T" = < A >. This
completes the proof of the theorem.

Definition 3.10: cyclic I'-semi sub near-field space. Let S be a I'-semi sub near-field space of I'-sub near-field space
over a near-field space. A I'-semi sub near-field space T of S is said to be cyclic I"-semi sub near-field space of Sif T is
generated by a single element sub near-field space of S.

Note 3.11: Let T be a I'-semi sub near-field space of I'-semi sub near-field space S. Then T is cyclic iff
n-1

T= U(aF) a,forsomea€sS.

neN

Definition 3.12: cyclic I'- semi sub near-field space. A I'-semi sub near-field space S is said to be a cyclic I'- semi sub
near-field space if S is a cyclic I'- semi sub near-field space of S itself.
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