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0$ tJ0i'ln fi,}it;illTii 0F Bustn$, DODD$, De pr,&t$R A$D ScHAp

irp De,.n tu'ler WfiA

0"Introductlon

the theory of prfnclpal $od.uleat wae devolopod b5r the autturr durtn$ tho
years 1'980*1"981 ln thei paperr) lo],fg] elveulated se It{CRfifiT preprl"ntso sorno app-
Ll"eqtl-olss of $.t sss€ llroseuteri ay th* F-lrnt Resan*an*SDg $omln*ar on Sasseh spees
thoory lreld lru llueureqtlr t98l ( uee tro] t o at tho Interrnatlonal. Csnfetrs$ee or!
operator aldebras anc tde;rls held Ln Letprig, tr9$3 (sse 

ttr]f an<t at tiro gth In*
terri?tlonaL Oonforenee on oper*.tor tlieory lletcl !n f!.urtgoara and l1ereu3.ano, 19s4. r -1 .( see  

[ J5J ]o
thls theory provides {xtt unlfled franswork f,or t}io proog of vaylous resutts

ln tlre c;urclo of lcieas wirleh arouso v.tlr thtl Dortiie..Fr"oml.in theore$ o$ gonpact op€r*
ator$ ([4]].  lr 'e nsntion its app]lcatl 'ns to l4*tsnsrs. products ([ro] a.*a [t ]J],
to an aLtornatLve proof of $sheBrg tirearein on kernel operators, to ag:proxj.snblo
oponatorse to tho eb*,raeterlsatlon of tho hanrl gena:rated. by finlte ra$k oSrera-

,  r  ' l -
tore ( 

LliJ), to tlie relatlcn between ths order Lcleal- end tho eloeod nJ.gebraie
ldeaL {4eneratod by an order trounded, operator on e vector l"attieo t [f+]) and on
an orderetl sa.nach space ryhiclr ts no$ a sanach lattlee ( fr iJ I .' L  

J
Rocently, $uskes6 Dod,de, de Fegter aad scheB proved m [a] eone resulte

whlclr are in faet ci-tsy con$oquences of oun theoryo It i.e the purpoee gf .bhi.n pa*"
per to elarLfy tirls polntu uhonJ"ng how the rersulte fro* [al can be 4sduaed from
our* ienii 6ses be Lnprovea and pnt J.n e ffiOre generaL frameworko

t .Preltrnl.narles

&et s be & Rtesu spsleoo l is cienoto by lr,V]trre ord,er intervat 
{alz6nrx.(s(r l .  i :(x) s:LLt bo the order Ldeal goncrated, by xe H, If ,  DCE we denote by4 J

D'tl to subsot of tho&e.,x(s for rehieh thero f,o a eoquence (x*)6.D suetr t trat x*tx;
ej"mlLarl3i 'we t lcf lno D\n I ly Dl we d,enote the subso? uf tho$e x(E for whlch,t l iero
Le a not (r i lCi l  sucl l  t irnt x.f x;, simtlar3.y for Dvo

D b _
If, D ls a subset of a topologlclr l  $paee, D wLLL bo lts closur@,
l{a recal} the mottstons appro:rfunatlon t}:oo:.on proveel ln [f +] t
flill0ll]ji4 t ' 1' Lat H be e' Rless specCI endssed rslth a loeally solld topclog3o

cf anci let DCil be sn orJetr bounCed, subLattj.ee.

s). $ui:pose tha-b * iCI g/*order conplete atrd t- ts metrl.sable and d*,Fstou.tA ,4,/Then D c.Do ' f) D ' '  .

b) Supposo thnt $ ts ord,er eor*p1oto and t Ls separated end Fatou" Elren
5c Dlt'tn D1'l'1.
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i

Lo.b SrF be Archlmedlan Rleaa Bpaceso The tcnsor pl"od,uet B6y fn tno
sense of lrner-rilln ([r]] le an Arehfurredi-a* Rlesz $pa,cs and there is e e*nerRica]
Rlesr  b l "mo' i rh ls ' t l  { : } rXt r -*  n6r l  w$ u$@ t} ro notat tnn xEy for  Q(xrv) .  fh .e cou-
pre (n6YrV) ls unlvev*a} ln tlro foll-owtn6 eenaer for every Arci:1mod.lan Rless
slac€ G arnrl cvery Rless btnoryrhlsn 

f:llxF*+ $ there in a untquo &i.oor ruorpgi*,w
Q:HBF *+ G rueh that g*Q{ 

" 
Tiieu canonfcr*l monphlsm ,{, inciueeCI & ons*toeone

map froi:a the al6ebrale t6n$on pr.oduct $ 6 F Lnto g6Fi; ws ehall S<lentify n&S.
lElth I ' to fugsg* 1n 46tr" The vector'nublatt lce generated, by EEII equaLs s6F,

It'e recall that an f*algebra is sn al.6ebra whleh is also a ]i:Lears spaeo
such tfiat tts rnultipltcatlon is a Rl-esa bf*rorphLs*lo I& thls paper, fro*uou*, by
an f-alf;ebra we shaj.l moan an Archlmoclian f*slsebra A liavlng an ele&ent e whtch
ls sJ3 algebraic ui:it an<l a strong order unltn 1fe shalL eonslrlor on A ths norm
assocj'a'bed '*rith l"ts orcler unit. rf As are f*slgebrau, r*1rz and e* is the unlt
of A, t l ion Arda, fu a]-so an f*algolrrai i ts unit i .s *1&*?" $alnelS, by the

.untversellty property of ar6a, there is a unique structure of f*&fgsbrs on
atdAa such t i rat (a, Ear) (hrg;a) * *rbl**r lq for every e1rb1€Agr r.*, f  rr .rt is lcnorm ([r]) ri iar irAo, rl den*e i* ai6ar"

fhe centor Z(E) of a Ri.esa spees, *s as f*algebraa
lO wtII be the ldentlty niap on a sot II.
T.,ot EoF hei Rtesz spece$ such that F is ordor oomplateo t*(: lrn) wil- l  be

the &leez $pace of all ord.en bounded rinaar napo frora H to Fo rf $ a*d. s, e,ro
endowed with loeal.Iy soltd topologles, n$(nr!,) wfU be the order tdeal of L-.eonslstlns or co*tlnuous napso He siralr write r,r(p) ro* no(r,i||:XllJ:rt*(n'n1
fon f,$.(f)" I f ,  I ' t  1$ a erubsat of [r(nrR)rlOl(nrt+) w1].1 bo *]re toBolosy CIn E gene*
rated by t lre seir i*norrng xi*+ f( lxl) wtth f '€t{ntr( l tum)+" Biu $;ws s}r,rLL aenote
the Rless Fpace of arl order contlnr.r.ous r.ineav fo*ms o$ so

The dual of a Banaeh s:pace wlLl be denoted by l ;r;  Te w111 be the tranr*
pose of a l inear map T.

For a conpaet space x, c(x) $111 be the space sf arl eon**nuous functlons
Onr Xo

2"PrlnetpaJ- nod.ules

He recall  horo sorue basle definit ions ancl results fro&
los thoot*3o

prlnelpal Bodu*

' 
let A be an f*algebra rirltir urrrt a. By an A*nsdu]a wo sha1l &een a Rlesz

$pacs Il virlch ls an algcbralc rnoci.ule over A euch that Ao$*C $n" $or o .$,r,chfuns*
. dlan ttrts deflnit lon j"mplies thet the nap (a:rx) e',rru ( iro* AXS into S) ts m"

Rless b lmorphlss,  r f  x6J i  and HcAr t . tx  r * i l1  be the set  {axfa€i , r j "
$upposo thEt E rs an Archlnodi&n A-modurs and ar-eo a B-moduroo Then

by the univer''srLltty proporty of A6g us can 6ive a unLquo structura of, A6s*
-s iodu16 on I  such that  (a8b)x *  a{h: r )  for  every e€&t  b6g,  x€S.

A prlncfpaL A*moclu:le ls atr .6.*ruoduLo ond.ouecl with a localty soltd, topo*
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logy nueb that for svery:r€Er Ax is d"snee *u A(x)" thle f.s equi.valsnt tqr seeh
of tire foll"owing requi:rei,rent*l

a) [o,u] * Ic,C;ros. evsry x[fr*"
bl I - - lx t  

I  r - l  F*- -a_.  
fns"  a: r . , " ;  odn.  L  I  I '  l x U  = ' L - e ' o j x  . f c r  o v e r y  x € t .

From tlrefie conriLtian* it fal.lows easlly tlrat 1f F $s a prtgelpal denso
&-subrnodr;1e of *n A*:aodulo Ji, theu if is ai-so pri,nej.paln -

fhe nc.tf*n of a' pr{n*ipa-l *roriule wae tntrcdueed $." [s] ( $ee aLss ff r] ].
Svery Bat'raclt l"at*iee il wlth a quae.rf lnsaylor pa$nt ls a'prlnelpal U(E)-

modulen

' Tlte follor.aing nonCItone a.g>proxfu::a'bi-osr theore$ ?r&s proves in [fAJ: , ,
il'liij0itL:ii 2o1" rrot ii bo sy prineip4l- s.*urodule and. }e* x€E+" . l

a) $up;,,$se that ff {s d*or$.er eomple*e and, its topp}cgy Ls 5/*}.etou and
netrlzg.-bleo flle[

F,*J =.( [0,*1*lJ * ( fo,"].i{ o
, S $ugrpose tlrat $ J.s or,ler completo and its topoS-ogy is fatou s,nd separa*

ted"  thcn

r^  n l4 '  r l r l

Lu,{ * { [o,o] oi '* '  *, ( h,*]r]n't .

lhta restlt ie ciedueed frnm theoreu 'Nnt obsorvlng ttuat [Ord* i.s g' U[un*
<led sublattieo. As [*'*J* ls a]sa a b*unc<+d sut]lettfee fcr'every x€s+ ** o["*
the foLLowfu:.g col*plsraent to theorem Z" f g

frllt0iiili{ 2.?o l,et li be e princlpal. A*nogutro a.nd Le.S x(E*o 
:

a) $uppose we ara tn cas* a) erf theeren l*1" ghen

4.1 .t i
F*r*l = ( f*e,e]x)'* =, ( f*e,u]*)"' "

b) $upg:ose sa Rye in case b) of theerer* l. t 
" 

fhen

r i.l/F ',?.J
L:t ,* ]  =(f*nu]t . ) ' " '  = ( l -* ,oJ*f  '  .

&et $ ba an S.*nndule trnct Let F be an e:rder comptrete S-rnorlule. ifo define
etructuyes of .&.-rn*t1ul"s and of Ba*o*ul"o on Lr(ErF) by

.  (ua) (s) =, u(ax) ,  (uu) (x) * brr(x) o

In thls ti*y, Lr(ErF) beconies an Afrn*norluLeo

ff fi'f s'rs end.ovrcd sltlr leically solld topoS,og:ies, the solid stropg topoJ"o*
g,y os r;(s'r) 1s tiro topcl-otrgy havln6 s.s a basis f,or 0 tho sets

for every x€It. anC every neigirborirood V of O ln $,n

TiiE0Rlil{ 2.5. tet E be a prlnclpal. A-ri:odul-er P an crcler cornpleto prfurel-
pal $*rnoduLe such tl:at i$s toyrology i.s orcler cr:ntl-nilouen fhen rrl(itr!.) *.s a pri.-n-

[,* lt €L;( rr,s ) , lu J t ") 6 u3



ctpaL AE$-moduLe wltb respect

Thts result was proYed.

used tn !o] ane [rf].

the solld, etrong topol"ogyo

Lgll i,t raa.s alss mentioned (wltlmret proof,l and

}.fhe resul*e of $uskes, Ik:ddmr r1* Fagter and lichep

Ffrst, sor'*e notatlone frore f8]" ff SrF are Rieea spaces tllth F ord.er

conplete, 0+ s11L be tlle set of all linear endomorpirisns F of trr(e'f ) wj-th the

f,olLowing propertiesr

a )  o 4 l r  <  I/'" s lr,rJ E rF) 
n

b) /ttlles.ln the Llnoar hril-L of tfre rnaps f F+ Ptliwhera fleztn\ and F 1*

.e proJectlon on a band lrr Fo

Let ErF be Eanaeh lattlces and let F, be tha orden Ldeal gonerated. by F

is I'tt. 81 l*llL bo the set of,'all Llnear endono*5rhlemo ffof n"(nn$,,) wlth the

following pi:opertl-es:

a )  a< [L4  1 ,  / n  y r  \ cj - t<  1**($rFt )  o

b) P trles in the elosure of tho llnear hul-L of tho raaps g 9.,,*vgttflfi'where

Ve Z(XJ u"Ld dez(f), the cl-oeure being taken wlth reepect te the norn e,ssocfated

to the ort ler r:nlt  t l*{nnnr, of, Z(L*(Urfr)}"

rf, r€r,r(fi,3'), e+(f) rltl be the eet ilu{f}J/uec*j5 sinllarly for 8+(r},
lilow we can llst ths ment*"otrecl re$ulte"

ftlHOR]ji{ 3.1n Let S be a Banach lrrttlce wj.tir * quael lntcrlor point and,

Let F be an order cor*plete Riesa sllac@c $uppooe tirat Ff, separates the polnt* of

Fo Tiren t
a) [o,tr*]n,F]] *. rnt.Lt].

-  
, 1 h , ^ , ' " - t

h) Lo, g] o. c+( 31 I '/ tv for every t c r,r( E or)+o
f$P0RliFI J.!n L,et Erg be Sanaeh }attl.cee slth quasl- lnterlor poi&tsc then

a) P, ir,*{r,r, }] 
* o+fJfJ.

*l = qo(, fltl' for every f €tr(r,rl)+"
SiIEORgl.l 5.3n Let SrF bo Sanach lattlces with qunsl interlor pointoo Sup-

Boee that $rt€tr(nonr) slt lr  O-<lSl< lEl an* l .et l f  ?re aa order continuouE I i lesa

senlnoria on t ire order ld.eal. 6enorated uy tt[  in fr*($rFt]. I f  g)O ts glven t irere

exist elemeilts 1/1r,..r?-weu(E), dlron.rd*€ a(F) such t ir-at

, B l r t \ n t '

I t dlutri\S u for overy u etr($,$t)+ and $(s-E d'{t1/Lr<t ,' ' t = 1  +  & l  
I = 1  

-

theoren 1.3 ls an extenelo* of a result of l.ialtou and $aab tfe]1.

t o

lr"1
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4oA prtnctpality resuJ.t

pR01)0$rrr0N 4,1" rret s bo rur *,rclrimadtan Rleeu spac6 0n which theno arcr
tvo stnletures of A*nodule: (arx)$-+ s,r i* ans (arx)p.+xao tot &e& be gLveno f iroa
tha set  F*  * . | . " [ "€ i ] r  eE s, ) r i r ] fs  a  benct  ln  H,

l'}ni)Or. lle eonsl,J.or f,trst tho partlcurar case & * 0(x), E * e(y)" By coro*
llary 3u* ln fa] ,ti,ere are contj-nr,rsutr nmp$ hlrha:T** X such tliat (rox)(t) ,",
o  a (h r ( t ) )a ( t ) ,  ( xa ) ( t )  o ,a ( i r r ( t ) )e ( * )  f o r  ene r ; i "  e€4 ,  x€S  ang  t€y ;  f ro r *  t h f s
1t :!.s obvi.ou$ thrrt E* is a band,

ii@wr for the getr+ral case it suffices to prove *irat E* is a,n ord"er Ldeal.,
beeau$a tl:e order eor:ttnui.ty of tlre maps s{*+ &x, xF-+xa wlll tnilly tiint lt j.s a
bando $o tbLs end, lt oufficee to prCIve that B_flfi(x) ls an order ldeaL f,or every
x€I!*" $o let xel\ be g3.ven and let ilGi iru tile eonptetlon of, E{a} rd*h respect
to tire norm assifictnto<l vitlr i.ts elrder unlt x, I He tirs' norn comp]etlon of A; the
tuo strl:ctures of A*modrile of E(x) can be extended to struetures of l.*rnodrrlo on
E(x)* As A i$ *eronorpirte ts a C(X) and E(x) to a C(f)r tha resutt folt-oee from
the parti-cular ca$e eonsiiriered atrove.

If E,F *::e A*morluleso l lonr(EeF) wl1l be the

fron I to F; ws efiall r*r'Lte l':ndO(ll) fon llono(nrg).

Pll0!'0SITI0i{ 4..4, If F ls onder co:nplete thea

set of al-l A-l-lnea$ &aps

noa(u,r)Or,1(n,r) ts e. bau.it
in L*( ErF) *

PR00F. Fo]"lotrs frorn propoeLtlon 4ol obsorring that nouU(E'F) o A**(HrF)*"
a€$, 

* s

A structur:e of A*nodul.e can bs gJ.ven on llorru($rF) by (eu)(x) o au(x),
If SrF are en*osed wlttr locally soli.d, *opoJ.eglee and F is order cohpLete tlren
HoA(n,F)nt;(u,F) ln a, submodute of t lonu(s,Flu

fill 'i0lt'I1"1 4ol. f,et SrF be prlnctpal fr-nodulos such that F is order complgte
aad 1ts topol.ogy Ls'order eontl*mouso fhex ?f,*HomA(grS,)nt;(frF) te a; basd. of
ei(trrf) a:rd a pnlnclpat "&,-modulo vtth respect to the solid strong tbpologyo We
have the reLations

,r l.1r t4 |

fo,u]= (to,*]rtflur = ([0,"]uf '*,

[-uru] ='( f-e,-]ur{f : {f-o,o]u}'l?S

for every v EI{+,
?R0oF'. sy groposlt lon 4"2, /{ ls a band ln Li(ErF)o 3y ttreorem ?.}o L;(srF}

!.s a princtpal AdA*rsodulleo

By thc unlversallty property of n@a tnere Ls a, Rlees aorphloa

ze:A&A -+,t s-irch th*,t >e{ar$*A) * ara, for evsry *lr*?€4. Uelng the fact tbst

a6g ls tho vector { l l t} latt lce l3cnerated by A@A ue cao sos that c0,*}&(e)U for
evsr3r egAFA and every u€'J{ (l.a tne left slde of ttre equallty U ls regarded ae

a nenber of, tire A6i.*nodufo l$(Urf ) and in tbe rlght elde, fi.$ &,nember of rhe

A*nodul,e\(,t .  tet u€W*an 6iven and, let s b,s t lro unlt of a. Ho lrave



b,u] * b, e Oo]u "-x{ f0, *6 .Iu c F, uJu c[o,oJ

beirce LO'U] * Fr# uhich. ehowe *hal* ]{ fs a prinelpal, A*nodul"oo

fho'last anso:rtion le e coxissquenc& of theore*m 2nf enC 2,?o

CSiaSlLfflY 4n t' &et E 
-u-* 

a prlnetpa,l .&."msdule and let ,S bi: m princt6:m.L .

$*uoduloo lot e, be the rinlt of A eracl }et cU he ttre r*ni.t of, Fo iiuppoeo that S
f.e ordcr conplete and lts topol"ogy S.x separn."bed and order contLnuou,$* Coselde!'

t i ie A6s*module fl*hns,r5*(r;(u,F))nt&(t$(H,r)) (tne rolroJ.osy oun r,$(HoF) en*
on r,$(n$(fin*)) being tlro soLl,rt *trong topologglo fheui 'J( ** s- bs,nd s.n, T,$([$(Erf]]

e prlncipal A6&*rriodule ard, we irave tbo rel-atlone

b,F] * ( L0rere*J[.]'f'l't * ( [oru'6 *JI*IW,

[-t\f]*' ( pe,E *a u * r@ .JTl$+ * ( [*era *e, r,N m *J I',]'l'l']
for ovory V e '& 

n,
FROOfo Follo*'s from theoreu 4ot a?pi.fed to thq: princlpal a6g*aodi:1e

L$(Brr ' )  o

t{ow part rm} of tlreorcm 3n I ls :* epocta} case of thls coroL1-aryn Indee&o

Let S and !'be as Ln theorem }"tu let a * Z(S) and Let & bo tlre f,*eli{ebra gene-

ratcd by tbe pr"oJectlons on bands Ln Fi Ln tlrl.s e&{r@, AAB o- 463o If ne const*

cter the uonia topology cn E anci the ertlen eostinuouo eeBarated topologg to-,f(frffi)

os !' then E ls s prlneipai A*sodule, F a. prlncipal $*srodrile and L$(E,F) * lr(g;S')

Appllr  corot lary 4. t  to. l ;  ,o*rsuln) i  then c+ ts procteoly fO, tro tu]tn*(*ru),

F)l 
* c?lvl. An conoe*"ne Bar*t b) of theorero 3"1, t lr5.s ls alree,dyhsnee L0r '1,  r '

u G \ u t r ,  -

a special .lu* og tlieorein 2,5 eo*rbined. wltir ttrsorem 2"1;; Lncleed, tl:ey S.ruply tirat

fo,*J *,(f0,*rO*r]rl0f for evory B€r,p(It'! ')* e*rd i.t remains to sb-qerve that

[o uou.ser]r rs preetae]y o+(T]
Conparl*6 th*orem 3. t slth the above eoro}laf,yo we reruark the faLl"owg-ng

Ltuprovenentsr flrnt, the condltloa thai F* ccparates* ttre potnts of F f.e replncert

by the eNistenee of a locally so11r3 uepnrated or€er contlnuous (poselbLy not

loeall-y eenv+s) to;;ology on I'o lieco3id, wa !$ay taka any f eY *ristea"d, of, 1r. 1

shlnl, *he leonotons crosur* f.rtJ,.J.s rcplae*a uy l l t  o 

otf,L'ev(as v& 'L*(B'F)"

lle present noui a inonstone appnoxlnatlon rasult J.n prlncipal moduLes

whleh ecitpJ-eruente theorerns ?o1, artd 2.3'" $*me notatione fl"ret: lf, D ts s srlb*ot

$ur tlro Rless sp'.{co li rss let Do tro t}re eu}rset of ttross x € I'i for w}riah there are

sclquencc*i (x,r lcI) and (uolcs* sueh that lx-xrr\( q and t*oC0* ve lot Ddbe the

subset of thoere x611 for al l ich there are nets (5)cD and (ur)CEo sueh that

lx*x.l<.n- al lcl u-.f  0, I f  l I ,F are l*- iesz $p.i lcesr DCE and. II :E*+T is al l  ort ior con*
o b o ^

t l-euous l inear u:tp thon u(DolCu(i:)o *nit u(udlc U(Df c

fiU0ltril't 4"2, Lbt B be an order eoraplete prlncitrral A-mod^ule sLleh that ltf"

topology 1s order eontinunus* fhen f*lxt o1"l]  * ( [**r"]n)o-tf,ox" every x€su
plL00rq. Clearly ( [*ere]x]"t% [*txlr l* i lo ] 'or the eonverse Xnelusl-on, t&],:,



e l *

a$F y€f t l )  , [ * l l "  There J .s  U€f- lur tUl  euet r  that  S * 'U(x ]o By theoreEs 4ntp UG
€ ([*cre]1j.t]'l'rl' 3r a$ ttre map v,pry v(x] frora Lr(E) tnto $ ir.s ord,or eontinuoumn tt

follsus ti 'xrt yd ( Ge,*]*)"*1

SoThu proofo of '  f ir .eonems }oE.a.r id 3"3

I'eir a Ba:rach lattlee fo $ ro11l. be tl.re elosure ef tkre onrler ideal FU S*ne*
rated by F $,n FBo ral-th rc*pect to ttra teipaJ"o6y lAl(f*rrFu), I t  i ,s kn.owr (t5l)

*hat  F ec lua lo the c lonure s f  F wi th  roopeet  to  lo ' l ( f . * t rso le r

PRC)Ir0$IfI0i'l 5.1'" Let F be a Snnaeh la'ctl"ce wd-th a. qunnt *ntontor point.
A

Un:o 
I, 

nnd F arc pnlneip&J" *(I')*:gcduJ.ee for ttre topologies lal(rorFt) and
ld l  (Fr ,n ' )  

"
Pii$OF'" It suff$ces to prove tirat F, ls a prlxclpaf ?(S)*roorlulo" As F hae

* quasi. furteri-cr poie*., tt i$ a prtieeipn-l 
'll(F)"":uedutre 

fm: tbe norm topoJ-ogyu

By theor*a 2.?',  F* !.s a principal Z(F)-raoetuLe for ldl(ForFlo Again trpr theorem Z.Z
Fl .  * , !$(Fe$t)  ts  e ;  pr i .nc ipr*  AtF)qnodul"s  for  ly l ( f  tuF0)o

TiiX0ltiti'i 5,1o Let E*F be Sanaebi Lattioe* nlth r4uaei interlor polnts, fhe
folJ.owtn6 are true: r

e ! )  le t  t t |  
l r ) ( t r (s ,$) )nb;" (Lr (s ,$) )  "  

Then , l (  **  a  pr lnc ipa l

z&l6a(Fl-*roriu.#'lr.liltlfr.ii srrons repology (trre toilolosy on F borng tal(f ,s,,
and tire topr;logy on r*(:ur$) avrcl .on L$(L'JErf)) betng tho solld. strong topotogy)
and we havcl

[o,r,J * { fou 1}: @ b]FlJf * ( to, tumrrlrl t0

f ,or every yeWu. ,rd
b) [0,,iJ * (too 1rmrflrf0t * (fo,{E@ rJ*}'lf}

f,or evary f €tr(nrf)*"

e) p fif , lsil * ( f*'tu@ 13.g ra6 tu]r) sod

fbr  every t€Lr(EnF)"  
A

tho sa$e re*nlts hold reBlacing t ty lf,i 
"

pnO0F" Part a) riollows from eorollaery 4, tr taking tnto account

5'1';  Fart b) fron theorems 2ol and 2"?; pant e) fronr i lreorem 4o2o

Theorern 5o? l-s now tr spectal case of tizeorem 5nli; i-s*eed take

pnopoeltlol

l1 :*lj  -  ' l r ( E ' F f  
)

d.e:rsltyand observ* thet [0, tre 1r] ir

o f  z ( f l ) @ z ( r )  l n  u ( r ) 6 u ( F ) "

&'s coneerns tl:.*ot:cm 3z3, observa that b,y par* c) of thesrem 5.1 thare *s
ce f- tu,e13,r l6aipJ r ' : r re i r  that  $( ,s-cr)<€ u As ,1($)82,(r ' )  *s denso i& z($)du(I , )F
theye ls e€z(l:) e::(r ') n ptUet$,rfA6ir-J sucti that j i($*drkt ;; thls eoucludes
the procf,

l'lc renark 'bl:at in our verslon of tlrerorem 5.3, Fn ls repl.nee& by F,

*(n,Fr1 
cQ+ nna fOrrx€ ru]r ce+(r) bv ttre
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The comBorieni;s of s. pooitive oporator, &!ath6Eo
't84, a,{5*e5? ( tgFJS} 6

UB-doi*:t tlresrems $.n ths center of, Ln(Urf ),
pr"epn{nto

o*rreakly corapact nappinge of .&,1eez tspseefie llrans"
of tho An" }.{a,tb* , joco e*\e 38940? {lg?F).
eompnct cpereators in Sa"rt$ch lattiees, Israe} J,
sf l . tath, 34, eg?*3e0 (tgfglo

fensor produete of Arctr$.ruedLan vector latticee,
Amerlca.n .In l,la*hn 94, ???*?gB ( lg?A).

Id,eal prope:"ties of rcgulLrrr operatr:rs beteeen

Saaacli lattl"ces, to apBe..ar iJi llln Jn l"latho

She c*mponents of a peelttve eperatono 3ad*tgo
I"Iath" 45r 229*24.t' ( tge}) o
Strongly LattLce*orderod nodul-es clver funct'iora

algebnasu Preprlr:t $eries l{atlr" fl{CRIi!$f, Sucur*ry,e|,
62 ( t9r;ro).
Extension theorems for stron€Iy lattieo-63{s866
rcocluloe and appltca.bLons to llnear operatoren

}repr5,nt liorles l"{a,tho It{CIlJt$'f,, Sueuregtt, i00
(  r '9ar) o r
'flre perfect I'l-tenecr Brocluct of perfect Banaeh
lattlceso ?roceedings of tbo first Romanlan*SDR

Selntnan, Leeture Notes in $atho 9g,!o $prin6er,
2 ' , l \ ;?95 (  tgs l ) .

$trongly l-attlco*ord.ered mod.ules o\retr furctLon
al.gcbras Io AnaleJ-e iini.vo Craiovao XL, 5eS3
( rgsl) o

l.toduLe peste inel"e orclons,to eomutatlve, thesl.n,
Sucureryt{e t9t}3o

Prtne:lpal" modules of li-nean maps anct thoir applt*
ca'bi.ons, lroceedir,lgs of, the lieconcl Internatlonal

Conferenee o& Operator Atr.gebrac$, tr4eals and thefur

Appllcatlons l.n fheoretic&L physrles, Teuhner*Te:rte

aur l{atho 67, et7*e19 ( t"g84} o

fdgl,ls an.tl b&nds Ln pri,uoi.pal moclul.es, Prepr*.gt
$eries lrlathn l$gnl{tif , }-1uau.regtt, 4? ( tgS4).
Ideal propertlos of, order bounded opera,tors on
ordcred, $anaelr $paeer! wirteh are not Banach Latttrces



-, !r "-

''o: l'r/tt:i r!,;rirea.t:' l":n tite 1'r,"*ctl*i:lllfl*:l $f ti;;i !)""' Itt'i,qil:tt:eu-

tj-*;rn.1- #rt:rfr:::*'i;** crf fi;:a:lx*CIx' lilltooi-"32s 5:3"*t3"'4*.:;:la

i:;:.ir3 l.i*:r:*u"Llir.ti:, 1 -Cltl4 
"


