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Abstract

A gamma T_ pure sub-module also the intersection property for gamma T_pure sub-
modules have been studied in this action. Different descriptions and discuss some ownership,
as I-module Z owns the T,_pure intersection property if and only if () TK n JA2 TF)=]2
I['(KNF) for each I'-ideal J and for all T,_pure K, and F in Z Q/P is T,_pure sub-module in
Z/P,if Pin Q.
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1. Introduction

Put M is a module over a non-zero ring associating with an identity that is
left. Recall that a T_pure sub-module N, when for each J in R, such that J*M N
N = J°N [1]. Following [2 - 4], put R, I" is abelian groups. Recall that Risa I' —
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ring; if there is a function Q: R x ' X R - R, Q (x, ¥, y) = x y y which
satisfies (x +y)yz=xyz+yyz;x(y+B)y=xyy+txBy;xy(y+tz)=
xyytxyz;, (xyy)Bz=xy(ypBz)forallx,y,z€ Randy, B €. In
[5,6] '-modules are introduced as a generalization of modules. Put R is a I’
—ring. An abelian group M with a function Q: RxI'xM - M ,Q (r,y,m)=r
ym,suchthatry (m;+my)=rym;trymy (ri+nrn)ym=riym+nrym
sr(ity)m=ryim+ry,mandr y, (ry yam)=(r; v r2) yam for all
m, m;, m, € Mand y, y,, v, €, 1, 71,7, € R is said to be ( left ) Rr—module.
Prove that N is Tr_pure sub-module if and only if for each finite set { f;m; } €
Mr, { ﬁini} € N]" with {rij} € RF and ,Binj = Zile rijﬂimi ,j = 1, 2, Cee 1,
there is a{ x; B;} € N, which is a finite set, when n; — p 13;B:x; EN N L.

2. Gamma T_Pure Sub-Modules (TI"_PURE).

This segment introduces the connotation of the gamma T pure
(resp. TT"_pure) sub-module.

Definition 2.1: Put Z is a I'-module, and also K is a I'-sub-module of Z, we
have to say K is Tr_pure if K N J*I'Z = I'TK for each I'-ideal J in Ry.

Remark 2.2: Put Zis I'- module also Q is Tr_pure :

1. PisTr pureinZ,if P is Tr_pure in Q,.

2. QisaTr purein FifF in Z contains Q.

3. % is Tr_pure sub-module in §> if P in Q.

4.  Put Qand P are I'-sub-modules in Z; if P is Tr_pure in Z and % is Tr_pure

.z . .
in -, then Q is Tr-_pure in Z.

Proof:

1. Put JisaTl-ideal in I'-ring R, we have Q is Tr_pure sub-module in Z and
P is Tr_pure in Q, hence QN JT'Z = J*Q and PN J*Q = J’TP, but P is sub-
module of Q, therefore P N J’I'Z < Q N J*I'Z = J*TQ and hence PNJ’TZ
C JTQ N P =J*T'P. Since J* TP € P N J* Z, therefore P N J* T'Z = J’TP.

2. Assume that J is an I'-ideal in Ry, since we have Q is Tr pure in Z,
therefore Q N J*I'Z = J*I'Q. Since F is a ['-sub-module in Z, therefore Q N
PTFCSQNJPTIZ=JTQ.Since ’TQ S€QNJTIF,thusQ NJTF=J°
rq.

3. PutJisaTl-ideal in R, we have Q is Tr_pure sub-module in Z, then Q N J?

z rz+p
7 - 7o s fo )= S0 o pr () pr()-

, ;
1) =rr)

Proposition 2.3: Assume that M is ['-module. Then N is Tr_pure sub-module if
and only if for each finite sets { f;m; } € M, { B;n; } € Nr with {r;} € Ry and



GAMMA PURE SUBMODULES 1853

Bmj=Xi~y  mjBm; ,j=1,2,...,1 thereis a{ x; §;} €N, which is a finite
set, when nj— YK, 7;Bix; ENNL.

Proof: Put J is a I'-ideal which is left, such that r; (1 <j< 1,1<i<k)isa
generator of J . Therefore f; n; € J*TM N N. There is 8;x; € N when n; =

1 1mjBixitwyalso Biny- X, 1i;Bix; € NN L. The converse, take J is
aT-ideal and also b’ € 'TM N N. Thus b’ =YX, a;8;m; when a; € J and S;
m; € T'M. Exists a finite set { §; x;}S Np, so thatb’ -Y¥ ., a;8m; e NNL,
sinceb’ - YK, apm; € J’TM, thus b’ € J* T'N. By looking carefully at the
proof of the above proposition, we have, L is an I'-sub-module of module M,
then N is Tr_pure, if and only if N NJ*TM =J’IN for each I'- ideal J.

Definition 2.4: Put M is a [-module, M is called have the Tr_pure sub-module
intersection property, if we have the intersection of two T_pure sub-modules is
again Tr_pure sub-module.

Proposition 2.5: Put M is a I'-module.1-If M owns the T pure sub-module
intersection property, then each Tr_pure sub-module in My has the T pure sub-
module sub-module intersection property. 2-Put N is Tr_pure sub-module in M.
M has Tr_pure sub-module intersection property, if and only if, % has Tr_pure

sub-module intersection property.

Proof: 1- It is obvious. 2- Assume that % ,% are two Tr_pure sub-modules in
¥ put Jis aT-ideal, we want to show that (5 n E) njir (ﬂ) =2 (5 nZ )
N N N N N N

. We claim that each one is a Tr_pure sub-module. To prove this matter, suppose

. . . K . .M

that J is T'- ideal also, lety € K N J2I'M. Since 518 Tr_pure sub-module in ot

J2rM+N _ J?TK+N
N N

K M K K
hence = N J2I= = J2I'=, therefore - N
N N N N

Kn(]ZICM+N) _ ]2F115+N _ (Kn]ZICM)Hv _ ]2F115+N _ thus (K n]ZFM) LN =

J?’TK + N, and therefore (K N J°I'M) = J?I'K. Sincey €K N J’TM <
(K NnJ’rM) + N,thusy € J’TK + N.Letz+w=y,z € J’IT'Kandw € N .
Now consider w=y—-z € N N J2I'M = J2I'N C J?I'K and therefore K is
Tr_pure sub-module. But M r has the Tr_pure intersection property; therefore,
FNK is the T pure sub-module in M. Thus (K NnF) N J’TM =
J’r(K nF).Now,lety € (% n %) n ]Zf%,therfore x+N=y,x €JIM
and y=k+N=f+ N, when k € K,f € F. Therefore y—k € N C K,y —
fEN S F and therefore x€K NF. Thusx€ (K NF) n J’IT'M =
J2r(K NF). Thus y=x+N € ]W(’”):]Zr(g n f)gﬂr(f n £).

N N N N

,  then

On another side, put E, Fis T pure, suppose that N is a I'sub-module of E and
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M

N be a I'-sub-module in F, thus % s % are Tr_pure sub-modules of % But 5

owns the Ty pure intersection property, then % n §= ENLF is Tr_pure . Thus,

F NE is Tr_pure I'sub-module in I"-module M.

Theorem 2.6: A I-module Z owns the T _pure intersection property if and only
if J°TK N J2TF) =J>T'(K NF) for each I'-ideal J and for all Tr pure K , F
inZ.

Proof: Put Z owns the Tr_pure sub-module intersection property then K N F is
Tr_pure sub-modules. Put J is a TI-ideal, therefore (K NF) N J?I'Z =
J’I'(K NF). Clearly that J°I'(K NF) < (J?I'K n J?TF). But (J’T'K n
JP’TF) €K n(FNnJrz) =(KNF)N J*IrZ=J°r(K nF). Then
J?TK n J2TF = J2T'(K NF). On the other side, put J is an I'-ideal of R,
and put A, B are Ty pure in Z, thus ANBNJITZ=AN(B NJITZ)=ANJ
I'B. Similarly, A N B N J'TZ =B N J*TA. But A, B are Ty-_pure sub-modules
in an I-module Z. Then AN B NJ*TZ=J"TA N JTB=JFT(A NB)

Conclusion

In this work have been introduced the concept of T_pure and it is proving
the following relations

1.  Nis Tr_pure sub-module if and only if for each finite sets { f;m; } € Mr,

{Bin; } € N with {r;} € Rrand Biny =3, nBmi,j=1,2,...,1
there is a{ x; f;} € N, which is a finite set, when nj— Yi_; 7;;8x; EN N
L.

2. A T'-module Z owns the Ty pure intersection property if and only if
(J?TK n J>TF) =J?T'(K nF) for each I'-ideal J and for all Tr_pure K,
Fin Z.
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