A A . = o & A s A an =
FOLIDIINUTIUNUD uﬂﬂﬁllﬂﬂﬂ‘lﬂGlf-WS'H‘]ﬂ'ﬂlaﬁﬂumﬂﬂﬂ&m$uﬂﬂﬁuﬂﬂ

F- oy Y =}
avF-tud s AN

dll Y = = o
Yoy Wwauin lansvanad
~ = o = = =Y o
InnmaasaEiuia UNINUAFNTAT
= = I'd 'S
AULNTTUNTIAOUINGIUNUT  F.AT. TUNIH TITUNIH 5L 1UNTTUNIS
o
Sel. TUAU LEEF UINH NFFUATT
o o d
a3. Hazwar (HounIwg AITUNS

Asst. Prof. Dr. Matk Edwin Hall 334013

o o
Wf, A7. 9TRI 1’“@"1{?@?‘ nITURIT

UNAALD

smual® R fluSwas M dlu R-egameun wilun Ruegameyn N dufle M-
s oo an o’ o oar o

Windimadounaiin 1 yn o leluwesFuein M-lwaaduuegaves M lalfa N gunse
1 1 = £ &y oo ao I} 9 P Y
yonehluu M eziton R-usganieun M1 aved-rSudifadoueaiin & M iy Mvdud

o T e =, , El.’ 1 . =] = = .
Wadsuaiin  iswosuniisndiguegauuuiiudunaivl  seSun R-usganewn N 1

= = o o oa oo ot

Sl M-TuBueadil &1 10 q TeluwesRdunn Swita M-leadadunegaues M Tfs N
annsaveelluu M exen R-uegameun N 1 fiudueaiid &1 N {lu R-TuBueaiiv
=4 1 Y -~ 9 o A = Y = o’dy
w2iiun R-ueganiewd M 11 med-diudueaiin &1 Mt M-TuBueain TuTnonivwusi

v
THAOUNANAaL

d o ]
1. W M il rad-nwesees gilFEsa R-uoganieunuag S = End(M) ud¥en ey
E
Hauyaf
1) M fuared-wiudBiRaddueany

@ S Lﬂpgﬁc‘i‘n‘%‘ﬂﬁ?qmﬁhﬂ Hag JS)= {s e S|Ker(s) A M}

v



Y-

3) siilugiFiGvaTanedho ung nn s € S Ss=8S 38 Kerls) I M

U

2. 1 M dunzod-Tusnadil cran-tauoisand #5uva R-uogansuniilidinenuiiad
o g . = Us o ) :)‘
DANIUIY 19R {e, |i=1,2,3,..,n} Li‘lummyﬁm‘um"l'é)mu']',wmuﬂﬂgngmt‘mmmn

¥
v94 S = End(M) uda¥onduse tuilauyadu

@) M ilumed-wiuFmadoueniin
2) XS)={s € S|Ker(s) < M} uaz S HudGuasemadhy

g -y ’ é
@) siludFeadimudhe uazng ij <nitaens € S %90 #ege; € Rad(Se)

= o o <) A
WHNUIUAN k<n UBEU t € S Bl ete, # 0 LIDT esete, =0

@ s Hurar-wiugiadsunannsameemn

3. auyA i M dluTnseafiid dimonla qTo uazaled-wIudiaddunnaiil R-ueganis

3 4 4
171 81 M ifluar-nweseed ud MTusegauuudeliios

4. W Miflu R-uegamevImag S = End(M) udennuse il auyady
1) M funred-tudunaiiv
@) nns e S & sM) WuFuia 1 L(Ker(s) = Ss
(3) NNs,te S # t+ 0 1 sov) SluSunia uas Ker(s) © Ker(t) &1 Ss =St
@ ns e s §1so) Dudufauas y: sM) > M iiluTaTunedRdu udays e s
5) ns,te S 7is) fuFuRa 1 am) N Ker(s)) = L (Im®)+Ss

¥
5. 18 M duar-miueisned R-uegan19ua1 uay S=End(M) udtennuse lililauyaduy

1) Miluned-Tuduwain

d A red P2y - 94 ~ o o
) Hom (N,M) flugudvie lififlu Fuiia s-usgamadhs yofufiaduuega

N8I M

td df a oo ) o oo

@) (1) dlugudnielindluBuialefanisdheves s naunndiaduuega T

YaI M



6. ¥ Mithurav-nesnes aed-Tusunaiiv R-usgamevruasiu Kasch woga
WU
0:T — I(T)
nnesavemnFiaduyega T vea M hifuwavesduiialoAamdioves
S=End(M) 129214
W 0 duiledFunilaoniia uas
@) 81 M Sgareduilaiifasuy ud o Auiledsunilsonilntii Adaile
17, (K) = K nnduiia lofianiads K vee s Tunséifi 6 gafdinualay

K —> r,X)

7.9 NM Ty R-499an19U 1ag S=End(M) e S-u9aaN1991 Hom,(M,N) Hufiv

uaii way M ued-Tnsmafid uda N iy M-iudueaiivl

= 4
8. 1 M iy wf-Tnsiendidl rav-iveisiaes R-uaganiaunuas S=EndM) i1 R-ueqa

N9 N 15 M-TuBunain 17 S-uegameudn Hom, (MN) dluiiuduwaiiv

vi



Thesis Title On Quasi-Principally Injective Modules
and Quasi-Mininjective Modules

Author . Mr. Somchit Chotchaisthit

Ph.D. Mathematics

Examining Committee Prof. Dr. Sompong Dhompongsa Chairman
Assoc. Prof. Jintana Sanwong Member
Dr. Piyapong Niamsup Member
Asst. Prof. Dr. Mark Edwin Hall Member

Asst. Prof. Dr. Ajchara Harnchoowong  Member

ABSTRACT

Let R be aring and M a right R-module. A right R-module N is called
M -principally injective if every homomorphism from an M-cyclic submodule
of M to N can be extended to M. A right R-module M is called quasi-
principally injective if it is M-principally injective. We extend this notion to
mininjective modules. A right R-module N is called M-mininjective if every
homomorphism from a simple M-cyclic submodule of M to N can be extended
to M. A right R-module M is called quasi-mininjective if it is M-mininjective.
In this thesis, we have the main results:

1. Let M be o uniserial right R-module which is a self-generator and S =
End(M). Then the following conditions are equivalent:

(1) M is quasi-principally injective;
(2) S is left uniserial and J(S) = {s € S | Ker(s) a M} ;

(8) S is left uniserial and for any s € S, either Ss = S or Ker(s) ¢ M.
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2. Let M be o finitely generated, quasi-projective, serial right R-module which
is a self-generator and {e; | i = 1,..., n} a complete set of primitive orthogonal
idempotents of S = End(M). Then the following conditions are equivalent:

(1) M is quasi-principally injective;
(2) J(S)={s € S| Ker(s) a M} and S is left serial;

(8) S is a left serial ring and for any pairi,j < n end any s € S such that
0 # e;se; € Rad(Se;), there exist an integer k < n and an element ¢ € S
such that ejtex # 0 and e;sejter, = 0;

(4) S is right self-principally injective.

3. Suppose that M is a projective, semiperfect, duo, quasi-principally injective
module. If M is a self-generator, then M is a continuous module.

4. Let M be a right R-module and S = End(M). Then the following conditions
are equivalent:

(1) M is quasi-mininjective;

(2) Forallse S, if s(M) is simple, then £5(Ker(s)) = S's;

(8) For all s,t € S with t # 0, if s(M) is simple and Ker(s) C Ker(t), then
Ss = St;

{4) For all s € S, if s(M) is simple and y : s(M) — M is a homomorphism,
then vs € Ss; : :

(5) Foralls,t€ S with s(M)r simple, £s(Im(t) N Ker(s)) = £g(Im(z)) + Ss.

5. Let M be a right R-module which is a self generator and S = End(M).
Then the following conditions are equivalent:

(1) M is quasi-mininjective;
(2) Hompg(N, M) is either zero or a simple left S-module for all simple sub-
modules N of M;

(8) £5(T) is either zero or a simple left ideal of S for all mazimal submodules
T of M.
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6. Let M be a quasi-mininjective module which is a self-generator and a Kasch
module. Consider the mapping

8:T v Ls(T)

from the set of mazimal submodules T' of M to the set of simple left ideals of
S = End(M). Then we have

(1) 6 is one-to-one, and

(2) if M is finitely generated, then 8 is a bijection if and only if Lsry(K) = K
for all simple left ideals K of S, in which case 7% is given by K
ru{K).

7. Let N and M be right R-modules and S = End(M). If Homg(M, N)
is mininjective as a right S-module and M is semi-projective, then N is M-
mininjective.

8. Let M be a semi-projective module which is a self-generator and S =
End(M). If a right R-module N is M-mininjective, then Homp(M,N) is
mininjective as a right S-module.



