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1. Introduction. In this paper, w e study se ts  o f id ea ls  o f a 

commutative ring R with identity, which a re  c lo sed  undor an y  In terse- 

ctions and contain ing R. If E sa tis fie s  these conditions, then b y  E  we 

denote the s e t  o f a ll E -prim e id ea ls  l.e jd e a ls  P  in E , fo r which the 

condition AB  С  P , w here A , В be lon g to E , im plies A c .  P  o r  В С P . 

W e Introduce in E a  top o logy  and we p rove , that i f  E sa tis fies  an

additional condition, then there ex is ts  a  ring S , such  that the sp a ce s

S p ec  S  and E a re  homeomorphie.

Sim ultaneously, we ge t som e properties s e - ca lled  r£  -rad ica l 

id ea ls  i.e . id ea ls  o f E , which a re  in tersection s o f E -prime ida ls. 

Further, w e examine system s o f id ea ls  In the s en se  [8 ] , [9]  , and 

we g iv e  an application  o f this th eory  fo r  a  descrip tion  o f some 

distinguish su bsets  o f these system s and fo r a  descrip tion  o f rad ica ls , 

which are conn ected  with these subsets.

T h e s e  su bsets : A (R ,  M ) ,  B (R ,  M ),  C (R ,  M ) w ere  in troduced

in [ 8] , [9 ] . W e  shall p rove , that if we g iv e  an additional assumption, 

e v e r y  o f these c la s s  is  a  sp ec tra l sp a ce .

Throughout this paper, a ll rings a re  commutative with unity.

Let R  be a  r in g . B y i (R )  w e denote the se t  o f a ll id ea ls  in R.

If T  is  any  su bset o f R , then b y  r ( T )  w e denote a  rad ica l o f T  i.e .

an in tersection  o f a ll prime id ea ls  contain ing T .

A n  id ea l A  o f R is  rad ica l iff r ( A  ) -  A . If A  Is an id ea l o fOO
R, and x £ R ,  then b y  A  we denote the id ea l (A tx n ) w here

X n -o



-  72 -

A lB  .  I  r g  Ri Л  r * ь е А  . It is  e a s y  to v e r ify  that r (A  )= 
b Ê В J

»  ( r ( A )  : x ) .  bet (R , M ) be a system  of id ea ls  in the s en se  17] ,

H .  [ » ] . Id e a le  o f M w ill be caUed M -idea ls .

An  M -idea l P  is  primitive, if  there ex is ts  a  multi p lica  t ive ly

c lo s ed  subset S o f R such  that P  n S  •» <p, and P  is  maximal among

M -Idea ls  o f R, disjoint from S. T h e  se t  o f primitive M -idea ls  w ill be

denoted b y  B (R , M )

An M -idea l P  is  ca lled  M-prime, If fo r  M -idea ls  A , В the

condition А .В С  P , im plies A  С P  o r  В с:' P , T h e  se t  o f a ll M-prime

id ea ls  o f (R , M ) will be denoted b y  C (R ,  M ).  M oreover , b y  a (R , m )

will be denoted the s e t o f all prime id ea ls  o f R, which b e lon g  to M.

B y some modifications o f the p roo f o f the theorem at [ 5] ,

fo r  differential rings, one can  p rove , that A (R ,  M ) c  H (R , m ) С  C (R ,M j.

If T  is  any subset o f R, then by  t̂ ] w e denote the sm allest

M -ideal contain ing T .  If A  is  an id ea l o f  R, then b y  A  w e denote the
w

grea test M -idea l contained in A .

2. E -prim e id ea ls . bet R be a  ring, l ( R )  -  the s e t o f a ll id ea ls

o f R , and le t £  be a  subset o f l ( R )  such  that R £  E . Id ea ls  o f E

are  ca lled  E -id ea ls . An  E -id ea l P  f  R is  ca lled  E-prim e, i f  fo r E -id ea ls  

A , B, the condition A .B  С  P , im plies A C  P  o r  В С  P .
*

T h e  s e t  o f all E-prim e id ea ls  w ill be denoted b y  E . If T  is

an y  subset o f R , then the in tersection  o f all E-prime id ea ls , which

contains T ,  w ill be denoted by rE ( T ) ,  and will be ca lled  an E -rad ica l 

o f T . f l f  there is  no E-prim e id ea ls  contain ing T , then we set: rE ( T )

-  R.

A n  E -id ea l A  will be ca lled  E -rad lca l iff rE ( A )  -  A .

PR O PO SIT IO N  2.1. If T , S a re  su bsets  o f R, A , В a re  E*4deals 

and P  £ E *  then
(1 ) T  С  rE ( T )

(2 ) T  С  P  if and on ly if r£ (T )C .  P

(3 ) U T  С  S , then rE ( T ) c . rE ( s )

(4 ) ГЕ ( rE  ̂̂  ^  "  rE  ̂T  ̂
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(5 )  rE ( P )  -  P

(6 )  i*E (A  ♦ В ) -  rE (rE (A )  ♦  гЕ ( в ) )

(7 ) ге (А В )  -  ге (А  п  В ) -  гЕ (А )  Г. rE (B )

PROOF4. . ( l ) ,  (2 ) ,  (З ) ,  (5 )  are obvious.

(4 ) .  Since (2 ) ,  we have [ p  £  E *  P  О  т ]  -  [ р  £ E * Р  Э  rE ( T ) j ,

• °  ге г̂е т̂ ^  “  [ p é  е !  p d  ге ( т ) }  “  / | { Р ^ Е* Р ^ 5 Т \ "

гЕ (Т ) .

(6 ) .  Since ( з ) ,  we have the inclusion Ç_ . Now, if P  Э  A  + В, 
then P D A  and P  D  В, thus P  3  rE (A )  and P D  «*Е (В ) .  Finally, we 

get Р Э  rE ( a )  , ♦  r£ (B ) .

(7 ) .  By (3 ) ,  we get rE ( A B ) c  rE ( A  ^  B ) c  гЕ ( a )>*\ rE (В  ),  It

suffices to show, that i-£ ( a b )  -  ге ( а )  n  гЕ ( в ) .  Łet I -  £ P £  E ^

P  D A B  I  , J  -  | p £  ET PZ5 a | , К  -  I  P  f  Е ^ Р Э  в ]  . Since
I -  J U K , we have r _ (A B )  -  1 n  P  L-  n  p  .

P  6 I P  € J U К

=  Г Л р - П  О  р -  r ( a ) n  г ( в ) .
P e u  р е к  E E

If T  is any subset of R, then by VE (T )  we shall denote the 

set of all E-prime ideals containing T . The condition (2 )  of Proposition
2.1 implies VE (T )  -  VE ( ( T ) )  -  VE (rE ( T ) ) .

PROPOSITION 2.2. If E is a  set of ideals in R, R (= E and 

E is closed under any intersections, then

(1 )  VE (0 )  -  E , VE ( l )  -  ^

(2 ) If i f  i I »  *  family of subsets of R then

n v E ( T , ) * VE (  ^  T i 5
i £ i  I « ;  i

( 3 )  If T Jt T 2 are subsets o f R, then U  VE ( T 2) “

“  V rE < T l>  Ге ( Т 2 )>

Let E d  I (R  ) be a  se t c lo sed  under any in tersections and
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containing R. By  the above Proposition, В is  a  topological space  

with the closed sets VE (T ) .  The open sets ln E have the form 

(T )  ■ ^  P  e  E? P ^ >  T  ]  , where T  Is a  subset of R.
If У С  E? we denote J£ ( y ) -  f l j p ,  P  É y ]  , If Y  i* ^  and Je ( Y ) =

-  R, If Y  -  It is clear, that JE ( v )  £ Б.

PROPOSITION 2.3. ( a )  If T  с  R. then Je Ve ( t )  .  rE (T )

it  .  .
(b )  If Y  C E , then Ve Je (Y )  -  Y , where Y  

is the closure of Y  ln E.

PROOF. ( a )  Je Ve (T )  -  n {  P. p  e VE (T )  J -  p i  [ p  €• E ,^

P  3  t }  -  rE (T ) .

( b )  Since Y  С  Ve (Je ( y ) ) ,  we have Y  с  Ve Je ( y ) .

Conversely, If P  G E *  and P  О  Je ( y ) ,  and we assume that P  ^  Y, 
then there exists and E -Ideal A  such, that D£ ( a ) n  Y  -  P  G- DE (/0 

Then we have Y C  v E (A )t hence P  3  Je ( Y ) ; o  A  and P  £- VE (,A)

It contradicts with the fact that P  £ De ( a ) .

C O R O LLA R Y  2.4. If P  G E? then VE (P )  -  -[p ]  .

COROLLARY 2.5. There is a  bijection between the set of
~*r

closed subsets of E  and the set of E -rad lca l E -ideals  in R.

The mappings VE , J£  are order-reversing bijections.

PROPOSITION 2.6. И PC- E^then  V£ ( p ) is  a  non -empty 

irreducible c losed subset of E . E very  non-empty Irreducible closed  

subset of E  has the form VE ( P ) ,  where P  G е Л

PROOF. Let P  É E r a n d  let VE (P )  С  v E ( rE ( A ) )  О v E ( rE ( B ) ) -  

Then P  3  rE (A ) rE ( B ).  whence P 3  ге ( а )  or P  3  rE ( B ) so we

have V£ (P )  c: vE ( rE ( A ) )  or vE ( p )<C vE ( rE ( B ) ) -  Suppose now, that
A-

V is a  non-empty closed irreducible subset in E, and V -  Ve ( q ) ,  

where Q £ E  and te ( q )  -  Q. W e show, that Q £ E Г If Q 3  AB, 

where А, В 6  E , then V£ ( q ) C  Ve (A B ) -  Ve ( a )  u  Ve (B ) .  Since

^1»

;
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V ( q ) is irreducible, Ve ( q ) c  Vg. ( a ) or Ve ( q ) q  Ve (B ) ,  Hence we 

have Q ^  A  o r Q ^  B,

A  set E is said  to be rE -Noetherian, if E satisfies the 

ascending chain condition on E -rad ical ideals.
The following lemma la obvious.

LEM M A 2.7. Let E be an rE -Noetherian aet. И T  la  a  aubaet 

of R, then there exists a  finite aet T Q, auch that T Q С  T  and rE (T )

“  rE ^T 0^*

PROPOSITION 2.8. If E la  an r„-Noetherian, then every  open  
*• Ł

aet in E la quasi-compact.

PROOF, ^ ira t  we prove, that if x  £ R, then DE (x )  la an open
quasi-compact set In E. Because for T C  R, we have Dr  (T )  -  D ft)

t £ T  E
it suffices to show, that If D _ ( x )  -  DE (x . ) ,  where x. £ R

1 fc I
for each I £ I, then I>E (x )  -  DE (x £ ) и  . . .  u DE (*| )

By the Lemma 2.7., we have 1 n

DE (X ) -  i V l  ° E ( x i> -  DE (^ Xi S i £ I } >  “  DE ( r E ({ Xl » i € I } ^  “

"  D E ^ r E ^ X i . ’  X i 3 r ) )  "  D E ^ x i  » •  •  •  .  x i } )  ”  D E ^ X i . ^ U " *
I n  1 IT 1

, U D _ ( x .  ) • Now  , if D ( A )  is  any  open  se t in В 0 then
В 1 вn

DE < A > -  DE ( r E ( A ) )  -  DE < rE (£ l ................a r i >  ~ ° Е  * * - « $ -

= DE ( a 1)u . . .U D E ( a n) ,  w here a ^  a 2................an€ ' A  *

Dj ( a '  ,a s  a finite union o f quasi-com pact open  sets  , is  quasi-com pact.

*
C O R O LLAR Y 2.9. If E is  an r _Noetherian  se t , then E isВ

a quasi-com pact space .

TH EO REM  2.10. L et E be a s e t  o f idea ls  o f R, c lo sed  under any

in tersections and R £  E . If E is an r _ -  Noetherian  se t , then thereE
ex is ts  a  ring S  such, that the sp a ce s  S p e c  g  and E *  are homeomorphic.

*
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PROOF. Applying the results of [Ź ],  it suffices to show, that 
£  has the following properties

a )  E *  Is T Q -  space.
b ) E  is quasi-compact,

. *r
c )  The quasi-compact open subsets of E  are d o s e d  under

finite intersections.
\ *  d; The quasi-compact open sets in E form an open basis.

e )  Every  non-empty irredudble d o se d  subset has a  generic
point.

The property a )  is  obvious and is  satisfied by  any set E of ideals  

of R, d o se d  under intersections and which p o sse sse s  R.

b ) -  Corollary 2.9.

c ) ,  d ) -  Proposition 2.8. 
e )  -  Proposition 2.6.

Now, we give some applications of the above theory for the 

sets: A (R ,  M ),  B (R , M ),  C (R , M ), where (R , M ) is  a  system of 

ideals in the sen s L & ], [VJ .

3. The space  a (R . M ). bet (R , M ) be a  system of ideals, 
and let A (R , M ) be the set of all prime ideals, which belong to M. 
M oreover, let E  •  | G  É M; r (G )  »  • The set E is  c losed under
any intersections and R € E , so  E satisfies the conditions of the 

Part 2. W e shall prove, that E ^ -  A (R , M ).

If T  Is any subset of R, then by  rA (T )  we denote the 

smallest radical M -ideal in (R , M ) containing T.

LEM M A 3.1. К G  6  E, then (G sT ) £• E, for every  subset T

of R.

PROOF. Let x £ R. Then G x -  (G :x )  and r (G sx ) -  f<G x ) -
( r ( G )  : x )m  (G :x ) ,  so  (G ac ) £ E . Now, if T  is any subset of R,

then (G :T )  (G :x ) ,  and hence we have (G :T )  £ E.
X  g T

PROPOSITION 3.2. If S , T  are subsets of R, then rA ( s )  n  rA (T ) *  

-  rA (S T ) .
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PROOF4, (th is  method is  sim ilar to the method o f R.M. Cohn QQ ) .

F irst, we p rove that гд  ( S ) r A ( T ) C  гд  ( S T ) .  S in ce  Т С ( г д ( 5 Т )  : S ) 

and ( г д  ( S T ) :  S ) e . E  (Lem ma 3 ,1 .), we have гд ( Т ) с ( г д  (S T )  : s ) ,  

that means S C ( r  ( S T ) :  r .  ( T )  ) and h ence  r .  ( s ) C ( r .  ( S T ) : r . ( T ) )
ie . rA  ( Т ) г д  ( S ) C r A (S T )

Further, we have ( r  ( s ) O r  ( T ) ) 2 -  ( r  ( s ) O r  ( T )  ) ( r  ( s ) O r  ( t ) )A  '  "  '  A  A '

1 rA ( S ) 0 r A
T h e  in ve rs e  inclusion is  obvious.

C r A  ( S ) r A  ( T ) C r A ( S T ) .  that impUes гд (Б )  П гд  ( т ) с г д  (S T )

T H E O R E M  3.3. If (R .M ) is  a system  and E -  -^GCM ; r ( G )  -  G^, 

then E *  -  A (R ,M ).

PR O O F. It su ffces  to p rove , that e v e r y  idea l in E is  prime,

Let P £ E * .  а д е р ,  x y £ P .  Then  гд ( х ) г д ( у ) С г д ( х у ) С г д ( Р )  -  P , 

and hence гд  ( x ) C P  o r гд ( у ) С Р ,  that means x £ P  o r y £ P .

TH E O R E M  3.4. if (R .W l) is  a system  o f id ea ls  and E - - [ g €  M ,r (G ) -  g }  

then гд  ( T )  -  rE ( T ) ,  fo r e v e ry  subset T  o f R.

PR O O F. It su ffices  to v e r ify  (b y  Theorem  3.3 .) that гд  ( T )  -  

- П | р £ А  (R .M );  P D l j  Let G -  гд  ( Т ) .  If G -R , then the thesis 

is  trivial. S uppose now that G ^ R  and x R \  G . C on sider an inducitive 

family 2 jx ”  | h £ E  ; G C H , x^H ^J  . Let P  be a maximal elem ent in ^  x * 

W e p rove , that P £ A  (R .M ).  T h e re fo re  it su ffices  to demonstrate, that 

P  is  a  prime id ea l in R. S uppose, that uv £  P , ифр, v  ^  P .

Then  Р ^ г д  (P .u ) ,  ( P . v ) ,  so

s<£rA  ( Р , и ) П г д  (P , v )  -  гд ( ( Р ,и )  ( P , v ) ) C r A  ( P )  -  P , it g iv e s  a 

contradiction with x ^ P .  S o  P  is  a prime idea l, and w e proved  that 

for e v e r y  x £  R \ G  there ex ists a prime id ea l P ^ Ê A fR .M ) such that 

x G C P X • F ina lly , w e have G ■■ О  *

B y the Th eorem s 2.10., 3.3 we have

C O R O LLAR Y 3.5. If (R ,M ) is  a system  which sa tis fies  the 

a scen d in g  chain condition on гд  -  rad ica l M -ideals , than there ex is ts
*
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a  ring S  auch that apacas A (R ,  M )  and S p «c  S  are homeomorphlc.

Other proof» of Corollary 3.5, we can find In the paper [вД 

(fo r apecial ayatema ) and ["бД.

Now, we give another description of the Ideal гд ( т ) .  If T  

la any aubaet of R, then we denote: { ^ [ q  “ T

W n + l  -  г< [ И  n l  ter 

n >  O.

THEOREM 3 .«^  Let (R , M ) be a  ayatem. If T  la a  aubaet of
R, then rA (T )  -  U  f r } n.

n—О

PROOP. Let H -  It la obvloua, that r ( H )  -  H.

If x e  H. then x  e ( т ] п d  [ { T l nl  . f®r aome n, therefore [x  j  С

с Г Ы „ ] с  С' H. By Induction, it la eaay to prove, that {т 1  С

С  гд ( '1') «  tor every  n <= N, hence H С rA ( T K

THEOREM  3.7. If (R , m ) la a  ayatem, then for any aubaeta

S , T  of R, and for every  n, m Ł  N  holda: { s } n f r l m C” ^S T ^n+m

PROOP. W e prove thia theorem In severa l parte.

a )  Pirat, we prove that. If x  e. R, then x [тД с  г ( [ х Д ) .
Since T  С  ( [х т ] : x ) <С ( [>тД : хП) £ М, во we have [тД С

1C*, п -о
с  ! s Ł < M  г хП) с  r ( «so  ̂ s хП) )  ■ г ( [ х^  1 х )*

b ) We demie na träte, that r ( s ) r  ( £тД ) C  r (  [s t|  ) .  By the part a ),

we have s j V J c  г ( [ s i ]  ) .  Hence, It follow» that r ( S ) r (  И ) с  r ( s ) n
л г ( [ т Д )  -  r ( s [ T ] ) c  r ( r ( L S T ] ) )  -  r ( [ S T ] ) .

c )  B y  induction, we ahall prove, that ( s )  C. j S t| ^

P o r  n -  O, the inclusion  is  trivial. S uppose , that this inclusion  is

sa tis fied  for some n. T h en  ( s )  \ T}n+l “  ( s )  r (  [ { T } n l > C

с  r ( s )  r ( Ц т } п] )  С  Г( [ s  Щ ) С Г (  [ { з т } п] )  -  { s T} n+1

d ) W e se t one m. B y  induction with re sp ec t to n, we p rove  that 

{ 4  A  c  { s 4 n . .  n. F o r  n -  O, the Inclusion fo llow s from c ) .
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F-urth.r, w .  h » v .  { s l n ł l  { т| m-  г (  Г { з ' !п1 )  { т } т С  r ( [ { s ] n M j ) C

С  ' • < Г Ы П, ПЛ )  -  { s T } n ł n i t l
4. The space C (R ,  M ) .  Let (R, M )  be a  system of Ideals and 

let C ( R t M )  be the set of all M-prime ideals in M. If T  is any subset  

of R, then by  rc ( T ) ,  we denote the intersection of all prime Ideals 

containing T . Let E ■» M. the set E is closed under any intersections 

and contains R, so  it satisfies the assumption of the part 2. U sing  

earlier notations, we have E »  C (R ,  M ) ,  rE ( T )  -  r ^ (T ) ,

By the Theorem 2.10. we have

COROLLARY 4.1. If (jR, m )  is  a  system satisfying the ascending

chain condition on r_ -rad ica l M -ideals, then there exists a ring S
%

such that the spaces C (R ,  m ) and Spec S  are homeomorphic.

Now, we give some properties r^ -rad ica l ideals, that means such M -
ldeals G , for which G  -  r _  ( G ) .  W e say, that an M -ideal is M -irredu-

/
cible, if it iant an intersection of two M -ideals, which properly contains 

Its.

PROPOSITION 4.2. Every  M -irredudble  r^,-radical Ideal is  

M-prime.

PROOF. Let P  be an M-irreduclble r^.—radical ideal and let A,

В be M -ideals such that A B C  P. Then (A  + P )  (В  + P ) с  P  and 

w e have P  -  i"c ( a  + Р ) О г с ( в  + P ) .  Indeed, P  .  rc ( P ) 3 rc
Э г с ( А  + P )  (В  + P  ) )  -  rc ( A  + P )  О  rc (B  + P )  o  rc ( p )  .  P.

Because  P  is M -irreduclble, so  P  m r ( a  + P )  or p  -  r ( b  + P ) .c  o
F in a lly  A C  P  or В О  p.

PROPOSITION 4.3. If (R , M ) is a  system satisfying the ascen­
ding chain condition on r^ -rad ica l ideals, then every -rad ical 

ideal is a  finite intersection of M -ideals.

PROOF. Suppose, that the set 21 of all r^ -rad ica l ideals which 

are not finite intersections of M -ideals, is  non-empty. Let P  be a
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maximal element ot X  • ВУ the Proposition 4.2, P  is  not M-irreducibie. 
Therefore, there exist M -ideals A , В such that P  Ç A , P  ç  В and 

A  r> В ■ P. Since r ^ ( A ) ,  rc ( B )  don 't belong to Z  , then

r .̂ ( a )  -  Aj^ n  А ^ л  . . Aj^

rc ( B )  -  В x г, В 2 r>. . . r>Bj 

where A  , . . . .  A fc, B ^  . . . . Bj £  C (R ,  M ) .

Now, we have

P  -  rc ( p ) “  rc ^ A  n  B ) “ rc ^ A  ̂ n  rC^B ) "  A l °  * * ° A krt 

r\ B 1 n . . . r\ Bj

this contradicts with the fact that P  £ Z. .

COROLLARY 4.4. If (R , M ) is a  system of ideals satisfying 

the ascending chain condition on r^ -rad lca l ideals then for every  

M -ldeal A  there exist only a  finite set of minimal M-prime Ideals

which contain A

5. The space  B (R ,  m ) .  Let (R, M )  be a  system of ideals and 

let B (R ,  M )  be the set of all primitive M -ideals.

PROPOSITION 5.1. The following conditions are equivalent

(1 )  A  £ B (R ,  M )

( 2 )  A  is  a  prime ideal and A  -  r ( A )  £-

(3 )  r ( A )  is  a  prime ideal and A  -  r(A)^|_
(4 )  There exists a  prime ideal P  in R, such that A  -

PROOP. Is similar to the proof 01 the analogous theorem for 

differential rings ( [4 ]  Prop. 2 .2 ).

If T  is any subset of R, then by  rß  ( т )  we denote the 

intersection of all primitive M -ideals containing T.

THEOREM  5.2. If T  is  a  subset of R, then rß ( T )  -  г ( | т ] ) ^

PROOP. If P  is  a  prime ideal containing T , then by Proposition

5.1. , P^j. is primitive and P ^  Z> И  Z> T . Then rB ( T )  с  г( И ) ,  

and whence we have rß ( T )  С r ( [ t J  ) ^  .
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If Q Is  a  primitive ideal containing T , then by Proposition
5.2, we have that r ( Q )  is a  prime ideal containing r ( [ t T ) and
-  Q. Therefore Q -  t ( q ) #  3  г ( ( т ] ) г  and finally rB ( T )  3  r (  JtJ )

"•* s' '

COROLLARY 5.3. If G  and H are M -ideals, then r g ( G H )  —

rB (G H H )  -  rB ( G ) O r B (H ) .

PROOF. r0 (G H )  -  r (  [g  • h ] ) # -  r ( G H )^  - ( g O H ) #  -  r(|GrnH] )^-

-  rB (G n H ).  rB (G H )  -  г ( [ Ь н З ) ^  »  r (G H ) t t -  ( r ( G ) n r  ( h ) ) ^  -

-  r ( G ) #  П  r ( H ) # -  r ( [ G ]  )# 0 r (  [ H ]  ) #  -  rB ( G ) n rB (H )  .

An  M -idea l G  Is ca lled  r -rad ica l, if r ( g ) -  G.В в

PR O P O S IT IO N  5.4. If (R ,  M ) is  a  system satis fy ing the a scen ­

ding chain condition on r -  rad ica l idea ls  , then there ex is ts  a  ring
В

S such that the sp a ces  b (R ,m ) and S p ec  S  homeomorphlc. T h e  

proof is  sim ilar to the analogous proo f o f the theorem for differential 

rings.
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P R Z E S T R Z E N IE  S P E K T R A L N E  O R A Z  R A D Y K A Ł Y  W S Y S T E M A C H  

IDEAŁÓW

S T R E S Z C Z E N IE

W n in ie js ze j p racy  zajmujemy s ię  rodzinam i idea łów  p ie rśc ie ­

nia przem iennego R z  jedynką  , zamkniętymi z e  w zg lędu  na dowolne 

p rzek ro je  i zaw iera jącym i R. J eże li E je s t  taką rodziną, to p r z e z  E *  

o zn a czm y  zb ió r w szystk ich  idea łów  E -p ie rw szych . W prow adzam y w  E *  

topologię  i udowadniamy, że  p rzy  pewnym za łożen iu  dodatkowym 

istn ie je  p ierśc ień  S  taki, ż e  p rzes trzen ie  S p e c  S  i E są  homeomorf- 

ic zn e .

J edn ocześn ie , otrzym ujem y s z e r e g  w łasnośc i tzw . idea łów  

rE -radykalnych , to  zn a c zy  takich idea łów  z  E , które są  przekrojam i 

idea łów  E -p ie rw szych . W da lszym  ciągu  koncentrujem y s ię  na system ach  

idea łów  w  sen s ie  [ 8 ] ,  [ 9 ]  i podajem y zastosow an ie  p o w yżs ze j teorii 

do op isu  pewnych w yróżn ion ych  podzb io rów  takich system ów  o ra z  do 

op isu  radykałów  zw iązan ych  z  tymi podzbioram i.

ł


