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Oms san show that in this esase the ssquence L'l.:l-ﬂ aaaver-
ges Bo the merimum point X" = 0,12944 ( the solution of the sguabe
tlon %gll/x) = L'z , x e [L/3K , L72X) ).

The mazimws of £ i N = £{x*) = 0.12837% . Afber 300 ite-
ration we bave obtuined the following results i

ﬁ_-muwﬂ

£z, ) = 0.128309

Mipg = FP(xy. ) = 0.140161
The arrors are in this cass

N = £z, ) = 0,000065

oo = x* = 0,000537
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FOBNAL OONE VALUED METEICS LND BOSOCEVEL YICTOR
NININTZATTON PRINGLFLE

by A.M. Wimeth

0. Ipfrpductliop, The artemsion in (N1-2) of the mensomvax
tien principls im (E) does oot be forsslly s gecsralish-
In ordsr to formulate a theorss whisch contains ms particalar
s both the classiosl formalstios dus e EXELLND (X' a» well as
artension for erdared spaces im (N2}, w bave & Lotreduss
valusd metrios, It turns out that thess metrics offer aseful
nical facilitiss in wvarlocs problems of the seolinear Tanctio-
analysis, The gunerslisation of the slassissl metris spaces
this direction was imitiated by CUREIL (EU) and then uwsed by
OBOVIG, VULION and FINSKER (EVP), SONRODER (Sshlt), COLEATS (CO),
- , BOLSTANEETT end BARTMEAEOV (4BE) ete, Are notewerthy
applisations is Tiwed point thesry. We bave got an arcallant
de for surprising this orisntaticom in the sonogwephy () eof

3 and the litareture cited thers. The first relevant results in
this direction sess t0 be theos dus %o PEROV (FE) and FEROV and
KIn (FL) (see ales (E)). The regular sens valasd metrics
 pressst for us a specisl imterest. Their importasce for the fived
Epmmmmum-im-u
' have developed in (EL1-3) varisos aspects of fized peins theory
for spaces with meirie havisg veloss in & reguler rone of &
 Banach apecs. :

." In sur nart sonslderatioss ccour maturally sose thesreiical
lf_mmumnmum#-umuwmr
hwnt-mﬂﬁqﬁﬁtﬂ]-mHhﬂh
|-mmmmﬂmwm'mmm-uﬂu
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ECELARD (E), BEEZIE and BROFDER (EB), TG40 (n. II, #3; (M-2)
dnhMmﬁmﬂ{Mh Duﬂlﬂu—s

BIORFF's theorss (an equivalest of the sxiom of oheias, (DSoch)
Iy 246)s It will be showsd slsewbare that this cen be svold when

generalised way, Oonces g Wile and sems rzlated tepios a deseg
zvowtigatisn is that dos o ANTONOVALTI, BOLTTANEETT and SANTe.
BAEDT (ABS), ﬁmﬁﬁwdmm'u.
H_hmhﬂﬂ—uhhiﬂh“qm
lm,nmt“l—udﬂ“mﬁﬁh--ih
mw.mhmdmu-
mh-qumat—-u—mpﬂnun
ﬁmuhmﬂﬂﬂm-
mmuu-:u-mnmtum:—-mu
n--liqﬂﬂﬂl_h.“hlﬂuﬂhlmlﬂ-ﬂlnﬂ._
mboot “m“uﬁn“ﬁimu
mmmhm-h-mwawmm-
1ogy. The wesults in (ABE) ave hen sotifsed to show thet swesr
nmlmmmwmnmw
8 metrlc with valuss in the jositive soas of o tepelogicsl semie
ﬂﬂhmm“—m-‘mnﬂl

l.mgﬂliﬂ_“.Jchmhrmnmmnu
hnmthnﬂ-.:’huhmlutmmh:mulnmdu
hlmlfttlclliclmmwﬂnumh
asd Af EN(-X) = {0], where 0 stands for the sero slemsnt of .
‘The cons E latrodoces o reflexive, transitive and motisymmetric
dar relation {u:w;nﬂq;;:uﬁuut.mm

Hnt.mmmmlmﬂﬂnlmhhﬂ-
of this ind will be called grdered veotor mpuss. Th cens K fndu-
:memmmuuulmanmum'w
| E. One will be euppossd througbout that X 4 [O]. We shall use
tn-“m'!nm:hmlﬂ‘,'lluruﬂm'm.Mnﬂum
ipcreasing eto. with respsct to the erdar relaticn induoed by K.
'I'luhll.]. ugs alsc simply the terms order boundsd, increasing sto,
| when no ssbizuity can ocour,

The set A in the ordered vector spece B with ths positive

K will be called full 4f & = (AX)N(AK), 4 Pu)l pet 4 can
ﬂh!ﬂhﬂlldﬂjﬂﬂthﬂlmﬂutﬂlrmrrlmdhm

Mmm-m-murmuuuﬂtlﬂuh
muﬁhlmﬂ_mwm-lhu
ﬂlmﬂn!ﬂhﬁhmmuﬂ:—mmdﬂh
proved in 12, :
hm#mmmtmmumwm
umﬁl.mu“ﬁmummm




A the oot {2 1 & gugY] ir contalned 15 k.

If e erdered vester spese 1 with the positive eese I is s
drwed with ¢ verisr gpecs topalegy, Shes I w1l b oesld %0 b @
BEEEA]l GRS LT the wer slsmesi of 3 bee u ssdphbeorbecd bacls

B{0) semsisting of foll sete. If ¥ is s erdare! vector spacs whish

ir locally comver cnd Snosderf! than 17 has s Deightonchend bmmls
B(0) comcisting of fall sets 1f aad emly 1f £t has & gesesuiisg
rﬂ;[a}ﬂ-ﬂuﬁuﬂmuﬁMMt
from 0 gxgy 1% follows py (x)gpy (37 for wvexy 1 (eee (F), II,

Frepssltles 1.5).

2. lemel.seprslesd peiricy, Lot T b en ardared vector e

os with e poaitive coms K,

A E sl pomimetric onw st ¥ da & magpims » of To¥ ia I
satisfyisg the Mellowing comditions Tor all o, v, 5 1n T |

(ml) rie,a) = 0 |

(a2)  #{ns) € Ku,v) o 2v,8),
whare & fladds far the ordsr relstion imdoved by L.

Toe [ quasi semimetric r is seid s § pesimetrie §f 1t setisfies
the condition

(m3) v} = p{v,n)
h-ﬂ-\lﬂh .

The T somimetric r oo ¥ is salled € meiric 1F 1t satisfies the

(mt) oo, v) = 0 laplies & = V.

Too X guasi semimetric r is selled I qugal metris A7 1% s
tisfise camdition (md),

a3 =

If § ip ssdowsd wiih a topelogy LIs sroctary @ bopelogy,s
cemwnrpests stroctors, %S, ) thes rowlll isdocs I8 & Daturel way
semetiing mimilar in ¥, Ns sball conmider bsve omly the sisplest
case ; whog § is & tepalogios]l wecter spate apd I Lé & Sorwal
cope ( T metric spaces for o such I wase consifSered 1a [ABE), |
(Ei~3) ™.l

1ot wy oonslder firet the axises for o oedghbesarheod basis

iz order % i1 Gsfine & topology (ess (B), I, 1, 2) s
Let I be & set, Por every ¥ i8 I w conmider m family B(x)

af sobests in I, which sstisriss o =xioms o

{el) If N&B{x) and N K, theam FeB{x)
E“J “". 'ﬂ'HlJ] “ .ﬁli “ﬂ i

(+3) If NeB(x), then zel j
(t4) For svery Ne B(x) thare erists NeB(x) with Fc¥,,

auel Vest for every y in § thers sxiste an F' ia
B{y) moch that W' <N,
mmﬂﬂﬂhmﬁmun
IT we ésfins the spen sxts In I =r 0 be the sets G=I soch that
for every & in 6 thare exiety ¥ in B{x) sach thet Ncd, then we
bave defined s tepology o I (ses (2) I, 1, 2, Propesitics 2.).
It is sasy o show thet if we consider the faxiliss B(x)
sstislying enly
{(t+'2) If &, § are in B{z) then thers sxists § in B(z)
(za) with the property that R o NN,
‘smid the sendivioms (t3) smd (4],

then if we complets the familiss B{x) with the sets B baving the
preparty that thars exists ¥ is B(x) scch that ¥ = 5, ®ha obtalocd
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nev families will uﬂﬂmﬂm[ﬂl-{ﬂl.mrﬂhl{ﬂ
satisfying (2.1) will be called & gejsibowsood bugly at x.

dccardingly,® naibboulood basis satiefying (2,1) induses a topology,

mlhlwﬂlﬂmWMMMIhlmm
hhmhl{ﬂ]iﬂlmuhuuﬂﬂulnmd
fall peta. Than H-hlﬂﬁll.ﬂlrlm

2. I rin s K quanl sesisetris on ¥ jhes the sotp
{2.2) ¥ilia) = {0e¥ y rla,0)c0], Ueo)
-:l L} h‘} LLr

We bave to verify (t'2), (t3) and ($4) for the Tamily (2.2).
Our femily imherits obvisesly (t'2) and (%3) fpen B(D),

To prove (t4) we have to oheck that for every V(0,a) we
oan gok a set V(U &) soch that for every b in V(U',a) thews
axiste V(U",b) such that Vi b) = W0,&) (whare Uy ' and U=
are in B{0}).

Let U be given in B(D) «nd comaider U, in B(D) with the pro-
perty that U, + U C 1, hrhnmimnrumuﬂu#.-}
mm-hf{h‘b.h.}nhnhrthmu{nz:l |

‘il!} ﬂlp'} = ﬂ‘-u * Hb"jn ;

Binos rle,b) end #{b,6) are in Uge 4t follown that 2{a,b) + {b,0)
3 :r -'II = B, mﬂwuhﬂﬂl &nd hance this last
nhmn and (2.3} ieply that r{a,a) is ia Uy.that 18, o 1s 1
F(U,a)s docordingly, by patting 0" o U% o U, wo got the pelation
whloh we need.

= 5

= 17% =

¥ ahall refer to the topology deflsed b e peighbomriicc:
Basss (2.3) an to the iupgloey induced b Yig ¥ quasl seslmetri:
r. The following assertion is Lamadlats

2.2» Tig Sorelory Snduced by o ¥ quasl Betcle or by g € getr
An Lanmioels . .

Wuumru.ummuumurntmr
satlaliea the folleswing axioms @
() Tor all M an U, ACH, whewe & = [{v,v) 1 v=¥1;
(uz) Por M in W ana ¥ 3 U, wAw 28 80 1.,
Cus) I M 4o 1o "W omd Mo Hc ¥V, then ¥ 10 12 UL ;
{u4) For a1l ¥ in 'l share 10 ¥ 10 | such that ¥eW 15 1n )|
share « is defioed by G¢F = j(u,0) 1 there Lo a v in ¥
such that (u,v) is in T and (v,s) is in 8].

(ees (1E)). The quasioniformity is & goifosmity 4f the following
additionsl condition is satisfisd
(o5) If M ds dm U , them o) 4a tn YL, where
_I'I'-HT...]- 1 (a,v)en}.
A bagls of & guasiosiforsdty (unifommity) is e Zasily L or
sabosts of VXV widch satiefy (al), (o) and’
(n'2) rnluﬂ-n:u_ﬂ thare axist® in 1l
snch that B'c NAN 4
( and respectively (ul), (ut), (5) ana {a'2) for the unifessdty).
If we complete & basls of a quasi uniformity (undfomdty) T with
the sete F in VAV baving the proparty that thers is M im 'l ssaoh



- 128 -

that M= N, then the comploted Tamily estisfles (ol }-(wt) (or Fee-
pectivaly (ul)={u5)). E

Brary guasiuniforsity busis U en a set 7 gensrates s baals
of a tepology on V by teking as & neighbourbood basis for ¥ the sets
N(u), whare 0 e¥ anu M{e) = f* i (o, v)eM]. The motion of gquasis-
niformity gessralisss the notion of the (resl) quasi metrlc space.

The following mssertion relstes the [ quasi se=isstric o gua-
ﬂuﬂhmm-m-m:u-m“h
the topological veotor space E, Then we bave |

3-1 Iha tovoloey induoed in the 89t V by 5 ¥ qungl poeisstric
r is guasd wolformisable in the senpe that 1% con be inducsd ales
broa wugmiualilopediy.

Let un define & family of sets io VxV by putting

We | e iw) . vcB(o)} ,

whars B(0) is the nedghbourhoed basls consisting of the full sets
used in the definition of the sets in (2.2). We shall show thet
1l eatiafies the axioms of a bmse for s quardoniformity on ¥, that
is, the axioms (wl), (o8} amd (u'2),

The property (u'2) for U is inherited obvicusly from s similar
proparty for B(O), Mlﬂtﬂfﬂhﬂhﬂhﬂﬂ].-hﬁmr
also {ol).

We bave to show that T verifies (uw4). Por let we consider
0} wrbttrarily o', and supposs U' G 5(0) ban the property
D 0% = . M‘hl-:*lﬂll}-ﬁl-t“l(ﬁ‘]: How; (u,5)an-N
if there L& v ia ¥ puch that (o,v) is in ¥ end (v,s) is in N, That
is; for every Eu,:Jhl-ltunmn--rh!mthtn{l.ﬂ
€0 apd r{v,8) 0", Pron the arlem (n2) we have

bml

0 £ r{a.0) ¢ wlayv) « s{v,a) e 0 4 0 =,

mrhm.lthu—-mtﬂt,uuunmhm.-tn:}
er{m, That ia, 1% was shows that for arbitrery M in "I theps
sxists ¥ in Tl 0 an t0 bave NeN = M, whioh complstas the precr
m-'ﬂ.n;hmm-m—tmn-mr. v
lﬂiﬂhlﬂldﬂlhfiﬂlﬂhﬁlﬂlumunuh
enifommity basis |l 1s by Safinition the set

(ne? s {a,wden], wia U,

which im in faot V(U,a) defined by (2.2), 4f M = 20, That 1,
ML indnoes quite the topology indused by r,

3ud. Bymark. From the abore sonaldered constricticms ons con
:fhmnm that the topolosy indeced by a I motrio im situstad
petween the (real) sstrisabls and the eniforsisable tepolsgies,
; th}iﬂWl.ﬂﬂMﬂM?flﬂ}
{lututnt:ummml.nr--pmumm, ansi

Statimant sed parezrep: 5), This together with our above asgertics
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will imply that © metrisable and wmiformiseble lnﬂ;ﬂ:l.' tajologleg

are the same for geceral moreal ccnes I,

% JmEmal cons_vpiged pormg, Demots by ¥; u vector space sad
hlulmedﬂﬂumnﬂmhhl-m

l=f from ¥; %o X will be eallsd o T quagl sesinogs if the follee
wing avioms hold

(mD) ﬂul-lh:fwﬂm:hilmrnqr:ﬂl

(sl) NlOf=0 r

(m2) iz+ yli<izu+uyp, fﬁrcﬂqtnnd:hll.

The £ goasl semizows i, | is called & § genloope if 41 ma-
tiefise the oondition

(n3) Hll-'-tflli'nlﬂnr:hll.

The [ pendners U.1 ir onlled § gogm if 1t swtisfiss ths
condltion

() lxzil=0 impliss x = O,
_ The K gumed semdinors K.0 in called € qpagl nogm if it satis-
Tise the condition (o).

Putting #{x,7) = 12~y )l ths K quasi seminorm ( I seninors,
E sorm,X quasi norm) .0l dafines a ¥ gquosi semimetric ( § semi-
metrls, K aetrie, £ quasl metedo).

The sperator P fron B, to ¥ will be called pgbligegr 1f it ia
pesttively homogeneous (1.ev, 4f P(%x) = (x) for evezy = in B,
and every t30) and 1f it sstisfies the condition

Plx + 7) € P(x) + Fly)
i-m:ﬂ;hﬁ;ﬂhnﬂhﬁmlhﬁl

AL

property that P(E,) © I, then 1t is a K quasi ssminore. If in

#,m-ﬂ-ﬂﬁm:.“a‘hllm.Hfh}-

= P{~x} for svery = snd P(x) = 0 impliss x = O, thea P is a K norw.
If ths sublinear operator F matisfies the condition P(E,) =K and
the sonditions F(x) = 0 laplies x = Q, ﬁ-ru;qu-t'u-*‘
Let F be & sublinssr speratsr from the topologleoal vestor
space E, inte the ardered topalogical vestor space K with the
positive ocie K. Then F will be sald %o be spopolvy Lf thaze
sxists = nelghbourhood bamis B(O) of O in B, soch that tha fil-
tar basis {F(0) + U&B(0)] refines the Tilter of neighbourhonds
of 0 fn By, in the ssmss that for every slement U of tuls last
filter thare srists a U in B{0) with F~1(U) < Uy, In fact, if
thips condition Bolds for a gives filter basis of ths msighbour-
hoods of the srigin in X, then it holds also for any other fil-

tar basis 3f melghbourboods of 0.

#.1, Ihe topology isdoced in B, by the K quasl somm (mopm)
ilell dufined Ly =N = P{z), pbars F La gublinesy coapgtop Lrom
lln!ﬂﬂl_"{l:_lf-l. goincides with the orizipal epe if and
gnly AL P g sontisuous apd cosrcive,

Indead, from the condition that F is contlooous at & in K,
it follows thet the filter Masia coaslsting of the sete

(4.1) fysB 1 Fla~yleU}, U in B(0)

is cparser that ths peighbourhood filter in the eriglmal tapology
of Ey. If F in cosrcive, then this filter besls in also finer than
the peighboartiood filter of the original topology at s. Hanoe the

two topologlies ares eguivalent,
Oonverssly, in order to P be continuous at & tho filter baslas
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[4.1) must be ocsrper, ia apder *: T e coaroive, the fiiter basls
{4,1) mast Ba finer than the selghbsarbesd filter ot a in te opl-
sinal topelegy of B,
Q.E.D,

Asmms Ehat E 15 o soresd space and 1ot E be & porsal coos im
E. Lot X be an element in I differewt frem 0. i sisple fors of
mublinsar cparstor P which is contisasns, coarcive wod kas the
property that P(E) © K 1s glven iy

Flx) = 1xH K

This oparmier conaddersd se & £ nore indoses ebviously the origl-
mal tepelogy ia K. Otbtar sublinesr aperetars matisfring the con-
ditions im 8.1 are the s called correst eparators comsldsred in
tha papar (H3).

The erdered vectar space F with the poszitive coms £ ={11 bs
nﬂlﬂlmuﬂﬂmmﬂﬂmlrlﬂ:h
T thare exists an infimum inf (x,7) , 1.8., & Ereatest lowsr
boond Tor x and y. In this case it follows alus the arigtegns of
aup [:,:].l.nummh—lm:nly.!hwduuﬂm
X of a veotor lattios is called minihedesl (ses (E) and (m:3)).
For x ia ¥ let us uoe the motations 2* « swp $,00, and 3~ =
= sup{-x,0}. Then x = ¥’ x"(sss sug. (F), I.), hence [ genare-
tes E in the sense that ¥ = [ = K, L

Iﬂlhlhﬂlnnmmhmmuhrlmm
tm:nun--:um.mm:uluuuﬂ.ﬂuu
el and |7|g|x|y whare u| = 8 + 0, imply that y 1a in M.
Buppose that the space B has a neighbourheod besis of 0 cansis-
deUIm{h%mlhmwh

ths smblinssr operator
(827 Fixps|x

ie coptinugus {(Bob) ¥, Tel). Wo shall show that P is alse soerciv..
Indsed, 1f U is & ol sedghbourbood of O in X, thes x is i U
Af and snly A |x| is in U, Hesse &

(&.5) o) afzel |al]ls=0,
t-ﬂmmmmu-wmhumumwmm
Hllll.ﬂ.ﬁfﬂ'!-

h—mnhﬂhmumnhnlmhlmmm

".2. la% ¥ be a tovploxical vector goecs opdsred by 5 pommal

Eisihedral cong L. Aseums that ¥ is locelly solid, Then the K agge
W=V dsfined by Exi= x* + 2~ ipdoces She erieisal senslosy op .

5 E.BoiTizatility snf § _coreability. Let £ be u set. Denote
by &° the vector spsoe of sll functlons defined em B with veliss

im I Bquipped with the direct prodect topology the spacs B°
(whers B stands for the real lins) bocomes a locslly copvex
Esustorff spaos, Lat B2 dencte the eet of all nom-negative fans-
tions in 8% Then B 1s o sormal cons mince the gensrsting family
lt-lluulilﬂulmiﬂ'hrp.thII{lJIilnhinﬂrlm-
tone om 32 ,

e remurk that I is sowpletely misibedrel (ses () and (EL3))
in the sense that every lowsr boundsd set in the srdarsd veotor
space E° with the positive cove & has an infimm, 1.s., a grestest
lowar bound. An ordered vedtor spsoe having this property is called

daticially couplety or opder complets veotor lattice (F).
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= the space E® can b introdaced m product: the pelstwlss
multiplicstion of the functions, Then E° endowsd with the closed
positive coss & becomes a topologleal sexifield in the mamse af
ANTONOVELLI, BOLTIANGCIT snd BARTMOUEOV (ABE) (see 10,1 in the
vited monography). Thistopological semifield has alse sn leportant
unlversality propertys every topologicel semifield cam bs isbedded
in 1% ( sse 10,1 in (4BE)). Bioce B is normel and the subcons of
mmmum—l,hﬁuﬂjﬂ:ﬂﬁnnﬂunmﬂ
*vory wWpological ssmifisld is mormsl.

In 114 snd 11.5 of (ABS) it was shown thet & Sopological
apace ¥ iz X metrissble, whare K 15 the alosed cons of & topolo-
Eical semifisld, Hﬂdmruhumhm;rmhhmﬂ-
from, sccoarding (IB), I, 15, it follows that ¥V is £ setrizmable if
lﬂnﬂrultiluﬂm.l:—mumﬂdh-Mtl
in paresreph 3 1% follows

5.l. Ihe tovel sical spgee V i X metrisable, sheps X is g
Aomel cone of a tovolosiesd wector mwes, Af and goly 4- it ip
slognizpbly.

Hllhtwlﬂ'mwmﬂiﬂfp.]lsﬂj
be & genereting family of sesinorms op E. Then the sublinesr ope=
sator P froe B to B defined by

Plz}{n} = p (x)

hulf-mutﬂuhhdmnmnnﬂmmugnl.;tmlu
umrwnummnhmuﬂﬂtthﬂumnu

-m—

Saniizel is 5ot szoasdine ©.

S«3. Hempri. We observe that there is a teubmical problsa
enly to traosposs the above resilts te gues! setrissbls and quaal
eopuable cadses respactively. ’

6 ferrleipgma S X goapl seirle. psaks Lot K be a noseal

oons of tbe topolegical vestor speoe E. The sbsence of the symmetry
of a § qoasi astric needs specisl considsretions in introdusing
I Qeuciy mots and I completipaawith reapect to thess guanl metrica.
Iat ¥V be & £ guasl metrls spacs with the I guasl metris », 4
et (v,)_.; in ¥ indewsd by the totally erdered set T will be
called = Capchy ney 4f for every U is B(O) there exists a p in I
much that whansver A<V 4 1% Bolfa x(v,,v )eU. The X quasi
metrio spate ¥ will be called gooplels if every Oauchy met in 1t
is sanvesgent.
Wa obssrve that If V ia a @ metwio spaoe which im complets in
M“mlllnimuﬁmﬂhﬂlﬂnm
above. We have alse the following asssriilon

6.1. If P is g sogtigo: ;
Sha decally gonvex Fausdopff gogce
B(R;) © K, and AL ¥ in n comnlets sobost dn B, Shes V is complets
mith respeot §0 the E qupel porm defiped by Nxge Pe) .

Supposs that (x.) ;. ; 19 & Opuohy net in ¥ with mespeat to the
I quasi norm. Let U; be & given melghboashood af 0 im %, Since
P is coarcive thare sxists a mslghbourbood U of © in N such that
¥l(0) © Uy. Btnce (x) 1s Cancly, theve sxists o fi in I such thnt




- 15 -

Tor MEVEY AV Tollows they

-158 -

3kt mei {ay v m€N], ghape ¥ stande fop the paturi mmberg co:
m‘.' EIII-I“.LE'M

mlﬂlhmmmhamlumum
mﬂ}umm-m:wm
Mhﬂmﬂlﬁhmn-ﬂmh:.
Tha Oriterisa 7 in (¥2) is & charecterisstion elmilsr to 7.1 of the
fally reguler canss.

mqnummum-mumum'lnum}
lhﬂu-ﬂ-ﬂrhﬂmlmhuuﬂﬂlxmthMa-
umtqﬂ-ﬂt:nudhum.nhﬂumrhmmm
comss in (¥3) amd (N2),

B Fmasoles sl Feeulss. conri,

H.Lmammh-ﬂm#m-imuu_
the real mmbers equipped with the sup morm. The coms ¥ = of of
lmuﬁmﬂht—-unhm.ii'la.ﬁlﬂh-
whﬂﬂmmﬁﬁ-htlniﬂl. « Wo
shall ashow is eocample G4 for a more general case that I is regu-
lar, But I is nelther ¥ bomnd regulsr mer fully regulas.

Be2. Lo% ¥ be & pormal ocons of the locally eemvex Bausdorfy
mpace K. lwuﬁtth-_hﬁmulmﬁ
property that the linsar span of its Ls somplete, metrizabls and
m-mmwmtm-ltﬁ-mmnn

of all the real seqUances coaverging te O squipped with the sop
mopn. According to Theorss 1 im the paper (L) of MOARTHUR, every

closed soreal cons in a Fréobet apace, shish sontsins no subapsce
Imﬂﬁn.“fmrﬂﬂui Hamoe K is fo'ly pegilar and




thttuﬂugwdunrﬂu € the set jaecg , lz(e} 3 e} 1n £1-
uﬂ.hmiﬂuhuﬂh}-mhﬂm Ix¥e aax |x(a)f.
[ ]

!hmu,[ﬂfqﬂm-iﬁﬂ-unhﬁm:u!mﬂm
umn.zn.zrnmh:.n‘;’mmmnrmw
nnmmunutnl.uunmmnnlumm
thmmuumm.nmhmmuumﬁ..
htfln]hﬂlﬂlﬁ.ﬂin‘llrillﬂnhl. l.nmnulrhuh;r:,
m:hnmmﬂmuuunﬂ.m-ﬁa‘-inuu |y ,
hﬂnl.h.ﬂumhnihmmmhm from .

sbove by 3, the mequance u-nﬂlﬂihnhhh}.} is lnoresaios

- 135 = .

ﬂmmmuﬂﬂmmnumw
Mﬂlmmmm_lhhllﬂll
h-nhhhhrﬂwlhl.:

(8.1) - | %g(®) - x(0)| <E

A5 SN a8 B,pr 0. Fs have for every a 1a 8

jagla) = E{IH‘I‘I}-
and simos x(a) <L for sach o @ 8, 1t follows that 5.1 holds
for every 8 in 6. Thavefors

n;...:r,i-:ﬁ
Illlll'lil}l-ﬂ!t!-l.ﬂ-lql-.u.}hm:dh:ltc
corargent 0 an almamt of K, -

hﬁ.hﬂﬂ-mmllhmdﬂmm:m‘
ﬂnttmlm.hl‘h-mmrmw

m.ﬁhnlﬂhmljhiﬂuml:lf.m
E, im the closed positive half lins, is mormal and complotaly

ninihedral. It 18 suny to ses that ¥, is ales regular, Since the
mﬁmmﬂuummmm
of fumctisns, the regularity of K. is a direct commsquencs of tha
regularity of B, 4u its satural topelesy.

From the iabediing theores 10,2 im (ABS) it follows that the
Positive cooe &f every topelogioal semifisld is pegular, sinoce
the regularity loherits by clessd subconss.

9+ Beepler copes gl lipess. orapalane, Denots by L(E) the

¥eotor #pace of the linsar snd continuous sperators scting in
the locally comvex spmos K. We shall supposs that L{E) is endowsd




g"ﬂ'“‘mm_mm
m‘m“fﬂwmxm

dlemsy m_mm lﬂmm,m UE) =k,

the scalar prodost ig H,

mua*mmw
ﬂumﬂmmmhlm
MMMMM-

The set 1* s sbriously a come. dccording to Toeerss 7, 5:5
himmi*mumhmnm.uljun‘"
convergent with respect te the mimpls convearsencs to an elemant
Ay o7 1%, The conelderetions in the proof af 4he [T —
in (Ki) yield the msme conclusion for a totally erdered L* inoren-
ming met in L%, Let s assume that (4} in & totally orderea 1*
mmmﬂﬁ*mmmhmmumnmm~
ous sparmtor 4. We have for an arbitrary T in I* She pelation

Kex )12 < (re2)(2y,3)
(relation (&) 1a V. 6.2 of (XL)), Using this and the fact that
(Ax, 2D I ARNZI® for ssch x, we censluds that
|Gyxn)]® € tym ) € x0 Uz < PP,

m:l.'ur-;,‘:uhummt
A= < larfizid,

Chaw is, |4y ICUAN for every i. Elocs the met () is nopm bovamdn

nmwhthtmum}uhdqhnhnmlmthﬂ i

Somverges to 4, in I' with sespsct to the considersd topology.

dcoordingly, the cons I* 1s resuler,
QeEaDs

Fplosd iric Let ¥ bo & norsal ocope of

mhmmmlmmth:rhﬁ;mmnm




mu“mnmiﬁm{'llh—“h
ﬂluh.“hihﬂlﬂﬂ-.hlﬁllm-m
DefOinE se as to havs far every m sewe natarsl » amd p,
l.‘}‘l.lﬂlﬁiﬂt..‘rj]'ﬂ.lﬂlllﬂ-llhilllﬂla
ars twe matarel mombers sooh that Icllﬂlilﬂﬂf.ir&]iﬂ-
mmmuwmﬁu‘mﬂﬂn};-‘m
H'r,‘.r.}h! I.mumﬂ-nhnnl--hqm.;{v ¢ |

of ['l'l.‘.l such thati ﬂ'r.n.v-a_l.}ii ﬂu ovary k. Bloos *

= =1

IEII "Tl&.'-ﬁ-].;. = 9 ﬂ'llrl"lj'
uruln-ﬂulnﬂuw“m—.uthmu
side, Bot this comtredicts Oriterios 7.1, hnh‘h.‘l._lﬂn!'llﬂh
tlon completes the proaf.

11. ¥apgron: 20}

sEdered Tastor_svpses, The theory of the veotor mimisisation

mmummmu_-m:m-uww.
llhﬂmmuth.hulﬂqﬂl{lﬂ{IHﬂIIHJl

- 158 -
u.LmTthm“-ﬂmrh-mu
with valoas in the topolagical vester mpmos E cndered by s reguls:

sons E. Than ¥ is called Jowsy mopotope senlgontipgoun (¥2) if

from the conditisns
fﬂ'l‘!nt.; -nﬂntn!,.;htuimw \
the totally ardarad set I
(14) she set | F(v,) 196 I] 1s lower boundsd |
(444) P(ry) §¥(y,) whemever V>,
1% follows that
Liu P(v,) > Piv),
Thie notion of ssmlcontinoity is basis in the following
assartion proved in (N2) (Propeositien 23) o

e Lot ¥ be g looally convex Hausdorfl gosss oxdsped L
Ehs pormal grd rerular cops K.
dbe complets gubpst V gf the locally convex Hpuslopff spoce
mivh vploeg In ¥, gnd det P be g coptipuous god copzoive pablinser
WQHIWH:&}:L

AL ¥ hap opdep Dounded Jowsr sectiong. 1.8, 4L thepe gxigts
Achs = Ao ¥ guch that the ey
(11.1) (Fz) = EIART) bas g Jower bogpd,

v £ 3here srletien slessnt v in

then for evers poeltive resl ponber
¥ guch thet -
(11.2) M) £ ¥(n) -E-Hl-ﬂ. .ﬂ
(11.3) Fv) = Flw) ~CP(v-w) ¢ L shensyar w a V-ivi.

IL B jg g subpot ip ¥ with the property that 5 ~H fo g
Delehboushood of 0, thep ip the copditics (11.1) there in su




- 340 -
slewagt © in 7 such Shat
(11.4) Hn.!l-rl'{ll and
(11.5) (Ku) ~£E XIAKT) = f.
Zap evary  yAth $his wroverty share las ¥ 40 Vs ax S0
have (11.3), ths copdivien (11.2) with = io place of &, gpd
(11.8) w=vePimam ,

mww;mmﬁmmmmu:.
Soblinearity snd soercivity are the motiens defimed in parsgreph
8. (Ia (N1} snd (H2) we bave used the term "Gefinits operwtor
!-ml.nqu..w:_h]

The conditions on K and F can be wesksned is o gonsrelissd
fors of the asssrtion 11.2. Let us consider here the dsfinitiss
of & weakensd form of lower momstons semicoptinuivy of ¥,

1.5 Tt ¥V be = topologioal wpace and 1ot P be an eperetor
from ¥ tc the ordered vector gpace E. We aball may that ¥ is
aulmegotgpe i from the conditiens

(L) I.&lr,,-r.ihnlh,,},pﬂlhl.-lInFlﬂnﬂ

by the totally ordered st I §

Cii) I"{‘r.,.l:t;l'{'r_u} whansver -ﬂ:.!“
i1 follows thet

(11.7) Fiv) < Fiv,) for every v ia 1.

11,4 Hegark. We obaerve they if § is an opdersd topelogical
verter mpace with reguler positive cone, them from (iii) of 11,3
it follows thet lim F(v,) erists and by Proposition 11.3.] of
(F) 1is F(v,) £F{v,) for every Jin I, sad this 1icit ic the
infizum of the set [Fiv,) 1 P4 1] ant bence, by (11.7) it belds

= 181 =

) € s W(x,) « Tois shews that "subsonctene™ gensrelisss
noastony smmisestinsens™ for *he case wheo the positirs
oot in ¥ doss ot he Papalas.

LL.% Emmnpk. Anccher sssicontionddy setien wis weed Tor sther
o iu (EL2) emd (EL3). Thers an epesutor ectisng in as egde-

regular Bansch space I is gopar sexicontipuous from Yhe rieht

lim Flx ) £ F{li= = ).
Extending this termioelegy we cen say that F is Jower semlcomidnn-

g0a_froe the glebt if frem (x) snd (F(x )) both comvergent and
ssnincrwacing segoenoss in I it follews that

Lim Fiz ) » Filis x ).
In the mpecial cass of T o B = I this setion is & weaker sns s
lewor scortone sssicootincens conmidsred at 11.1.

12. Ibg.moip Focslly,

12,1, THIORSM. I} B be a lecally sonvex Sausdorff soace and
Azt W bg g slosed pogmal cono ip . SWrpges Shet K s g ¥ boupd
DeEllar miposns §f W.

Le§ V bo a coeplots T quagl metrle Spgos with the X quagpl
Eetrle depoted bv ropnd 1et F 1 V> be g submosetons opaxatar
ELGh pesrect 1o She erder iodusgd by W.

Buppope thal ? Las ¥ anler bowpdad ¥ lpwer mecticos, lets .
Sbeps is 8 ® L5 V guch ihat Bhe ot '

{12.1) (F{s) - ¥)NI(Y) has & ¥ lower bound.




d wharefren maltiplying with £ anl sommisg with (12.7) we gu
o) = MNp) =c2(p,a) v,

that isy F(p) < F(a) and the tremsitivity of - ie preved,
Let us sasume now that F(p) < F(g) and Flg) - F(p), that is,

o) - ¥p) ~Ex(p,0) € ¥ and y

- M2 -

Zhan Tor svery pogitive soo) # ere inavin ¥ u_m
(12.2) Fla) = ¥iv) - ¢vle,v) &« ¥ gpf : :
{12.5) F(v) = Fiw) = £x{v,w) @9 whgpever w & 7 - [v.-i.

Let U be o peiribeorhned of O 4p ®. If ¥ = X ~ 0, then in the

Sopdition (12.1) thepe exists ap slewsst u An ¥ such that PG - Ko - erles) « W,
(12.8) Flu) ~ Plu) & ¥ gud . :ﬂ,._ s Ex
{12.5) (Flu) =0 - W) AP(V) = @, e e
=E(r{pea) + »lqpllcw

Zor svesy « xish thie property theps 1s an slepsnt v in ¥ :
Eafialyipe {12,3) god the cenditiop (12.2) with v in place of =, sod wince H(pe)s H@p) € ¥ 1t follows that
and gooh thot #p0) = Haw) = 0.
(12.8) e, v) €V . m..m.u—.m;,mtn-q.u-lh-mm{“

n-mn.m-u-u-mu..:.
Apply HAUSIONIY's thecrem ((DSch) I.2.6) t0 determins a sub-
mlnrn}mumlumdﬁmnhm
ih{.hll{l)u—l—.nlh-ﬂ-.lﬂﬂmtﬂﬁ
mm‘mhﬂmnumm-un:mmm-
s with Teapéot to the relation .
htir.,]ihlﬂﬂdﬁnutﬂnﬂ:mthi
IET,JEI-h“IMI#m?hhmlﬂm
£ by putding ugv uHr_J-lﬂr,.J-Hm:hhﬂlrﬂrﬂ-—

Ths tern “minlsizstion pelociplesfor this thinres is oot veted
by the relation (12.3) which is in fact a minieuw contition: 1%
shows that v 16 o ¥ sinious poit of the eperator Flv) - F(.) - Ex{v,.)

Erogl. Tefine the relation < en F(V) by putting Fip) < Pla) 4f

Thio relation is reflexive, transitive and antimyssetris,
The refloxivity of <, 1a immedists,
nmnnmmwuﬂwlnuuwnmt

Fip) < Mg} amd F(q) 4 F(a), that s, #od, I will be totally ardeved tos.

Flq) = Mp) - Exip,q) ¥ and hmnnumtmunﬁ:imi,“ ie Ouuely

Fla) = Plg) = €x(g,8) ew, 'murummnmmmmu-—-ﬁ
, aontrary. mthnhl-mnmtf-tnhl—imt
tﬂmﬂhtmmm ?.Thllﬂhﬁ-tﬁiﬂrq_
ﬂl!(T‘,.i'TJﬁ-'l'-H:PEImlﬂvuﬂ.q an abors, Poi

sherafrom by ssmation wes have
(1.7 F(a) - P(p) = €(rip,0) + ple,0)) s W,
From the axion (m2) we hawe

Fpig) + 2(q,8) ~ rip,a) €K W,




T Gy Yy 4y+ Tham
Magny) B0 ana
:H:ﬁ.:' -HEJ -El{iinﬂ:.l E V.
Mﬂuﬂﬁqh:huupnquﬂumwnﬂq’
and gy 1n ¥ with Mgy), Mg, in £, snd such thed
'[‘#J - ﬂ‘}:' "Eﬂhrﬁj E N,
Hl‘t‘l}ll‘"' L
Fley) = Plg,) - Er{gity) € W,
luﬂq%mﬂ-nl—mﬂuﬁ-mﬂ-ﬂ-u‘}h
1lﬂhﬂuilhnll-lhiturrlql.ﬂﬂ
(12.8) Flg,) - Il’.l:“l] -E!{Hﬂﬂ..'! e for every u,
mnd suoh that

{12. 9} '-'“Ht""a-r’ ET for every k.,
E-.I.u;ihnhﬂ.u{u-!]!m.-ihl-l. e gal

T = Mayyy) - €2 Kupgue) e m.

How, mﬁﬂq.}-mhn-mtn.uh:tumuﬂuu
:.unu-u-tu-ntm-llnuhud. BAY ¥or the abows
relation yields, by ndding with Flag,) =T, E W,

]
Bence the sums

-]
Z Tl . wen
mlmwm.mnln.mmmm.h
8 comiradiction with {mﬂllmrhtlhmm::-ﬂuu

=145 =

of U. The sbtained sentrediotion preves that {v ) is s Osochy
sat and hemow 1% converges % an elesemt v i, scoopding the
ocmpletlity of this set.

mrumnumnmmumh
¥, ws bhave :
(12,30) Mvg) - Fiv) €W
far svary hlfhtl{?jhﬂhlnhlu For «-sry 5.1'.3?4_
= have
(1z.11} Pv,) = Bv,) =ex(v,n) e W,
whareiren adding with (12,10) we ge3

l'{rfu} - l'h}-Ell'J,,.T#lE L
Aince ‘.I.%.t H!_?,:HJ - H'l".'ll‘l,.,.'l and sdnce W 1s olceed, ws cooolude
that
r{rﬁ: = Fv) = :-h,}l] g ¥,

that is, l‘{ﬂ-{lh:“)fur-nhﬂwhi.lh. sinos & s maxi-
mul, F(v) sust be 1o 3 and it is the infimss of § with respect
to the reiation <

Tho lact assertion isplies aleo thet thecw dose oot exist an:
w in V~{vi so as to bave F(w) < F(v). Thus ws have pioved the
relations (12.2) and (12:3)s

If i is the set defined in the theores, them according Fro-
position 21 in (N2) it follows the exisbencs of a v in ¥ with
the prepartiss (12.4) and (12.5),

Hnmumtﬂtﬁlhﬂ-ﬂmﬂl. we San
lnnrh'fnntnhﬂ{u.jjl.ﬂ{l.’!:z]nthul.nphuu
B; that is, to have the relaticon



'-'1;—'
(12.13) Hr) e Mo =exfu,v) =7 .

nm_ﬁtﬂi:.ljhumhuqﬁ-nhnﬂnﬂi
EXNT = H, that is,

Ko) = ex{e,v) =0 C¥u) —cR-¥,

r_m.nnmm:u.w-:n;wnnm.ﬂ.
QBT
ma.m.hmmtm-u.lmn.
mu.hlﬂnﬂ,mtntﬂluﬁqlhm
mmn.mumﬂqu.r{m}.ldnh.m:
mmm&.:mmwm-rh
mnuﬂ:ﬂ.hﬂlhmlﬂir-f!. Fisally, in the sonditions
Hu.zth-—nmt;ﬂliquutnn“l-u—-
tuutrmru.nnhnﬂ-mtlhﬂm.

mmnunmmm-umﬂunﬂntu
tﬂxﬁuu.ﬂlmﬂ_thndﬂﬂlrﬂlrﬂ-ﬂ-
n-ﬂ;um—tu-tmmtll-ﬂﬂ--nuuu-uﬂ-n-
;uqmrmmuu-ﬂmmﬁm.nq kave
mr-dl-u;m“m--rﬂmm'-ﬂmmnm
:-:ﬂ}rnmhuﬂt—mu.m:hlm-lu-
mmuumm-uumm.m
uﬂ.nhtimntﬂulmm:ﬂﬂnnﬂ-pﬂuuhmn
mmumum--ﬂmm-mq-, o can be

- AP =

:muhlthitﬂﬁ-n-u.lumhhunnlluuﬂi imd-
mnnwm-.mn-n—-rmw-ﬂ-m—
EARTHIM (ELR), 1!%“““‘“‘&-&11‘, with papredo-
elag this last resclt hers.

Prem (E) it Tollows that @ minibefral, reguler olosed oons i
iz the Banach wpece ¥ i completely sinthedral, If ¥ in seps—
nhll.tltnﬁtilﬂ“n!-llilﬂlmh-m“n
uxltuuuqmnrdﬂnuium:‘-td’f_li,...,:h]
ﬂthtlhl-mthmmﬂﬂmﬂ.ﬂlmllﬂlhinﬂuﬂn
prool sad to dafise semicontinuous operetors from a tepologicel
m:lIH:.Irltlhnupmtm'f_IHl.Hit-}hu
erblizeary ssqusnce in X, tl‘llllﬂ'lf:.]tlm-ltuh
inf [P(x,) + ncN]. An we bave ressrked sbowe this 1imit can be
nmm“-m:mmdmm'nmm
i¥(z,) » aeN] fact ased in the proofs in (EL3). The cparatus
l::—r:u-uhhmmaj.u:.-u
lsplies

Fim) ﬂ.:l.ll.‘i.-l'l{:.J.

A lowsr sonicomtinuous operstor in the sbove semss is abvi-
ougly lower monotops sexdcontinunous too and hence else submo-
Botons im the semse of 11.1 and respecively, 11.5.

The fized poist theorsm in (EL3) can be formulsted ep Foliows
{oew Lesms 3.3 of the cited paper) i




r{f(x),x) < Px) - HLlx)),
adi_smpume Shat ¥ i lowsr sesicontioneus, Toem for arbitmcr
A8V sheges fn s Lixed polat v of £ push thas
Fiv) £ Ma).
nmﬁmhmu,lﬂ.ﬂmm
sptisn of this theoram j

13.2. THNOUML. Lot ¥ be  Jecgldr covvex liausdorfl sopce,
'w:u:muw
fous of V. La% V be s suplote X matiic grgoo with the € metrie

iFia) = B} M T)

Bas 4 ¥ lovsr bouads I£ T ¢ > by the wroverty. thes
(5.1 X2, ) € ¥a) = Me(e))
Zor wvary « 45 V. Shem ¢ ban g Sised velzs v ek shat
H¥) & Ka) = wiraa),
share < wiands for T ¥ pxdss.
Emaof .Put E-l-ﬂwhn-u-u.lnfnlrum

above theores, Thas it flnnlih-iﬂmmnri!u'nu
that ¥F(v) ¢ F(e) = =iv,s) and

{15.2) Biv) = ¥(w) = 2(w,v) £ ¥ shanevar w & ¥ ~f¥] 4
Froa the other band (13,.1) izpliss
Flwd - P(2iv)) - 2(tiv),v) c ¥ .

- 189 =

If would hawe f(v) @ v, thls ralation would cemtradiot (L3.2).
9.E.D.

The cemditien (13,1) on the mapping { has o few interestisg
O GRS U nhi.‘"l"‘h-l__l‘lr af F. To
forealsts thase conssqoendss we conaider first sose mytiomm., *

13.5. The cperster G from the I metric mpoce ¥ %0 the pegu-
iwr coms K will be ssid wsr (lawss) sssiccatiouous Lion the
Eiehs (compars with the sotlom uesd im (EL3) and 11.5), Af frem
v ¥ oand vy q) € Hw,) for every B, it follows that lim Glr, )
£ G{v} (rospectively, lim G{v ) > G{v)). Here £ stands for the

K ordering.
If £ s a sapping soting in V, than V will be oalled T pp-

bitglly copnlgts ALF the Oasehy subsequemces of the aots
{ #®(n) « me¥] with u in ¥, are convergent. We can now use rea-
pondinge eloiler with those in Lompas 5.1 snd 3.2 of (EL3) %o

copclods the following assertica

13.4. Lot € ba o ¥ bound pesplas pobcons of the ne-mal cone
¥, I£ V ip n K potpic goace. 4f £ 0 V>V bhag o Badepand F o V-5,
Aaies 88 Spapstor with the propgrty (13.1), AL M(V) haa s ¥ lowes
bosnd ¥, apd AL V i3 © sxbitelly. comnlets. Shen

(e} $he opgrator © » V=K glyan by
(13.3 G{a) = E siet(e), 114 w)

Al dufined Shrpushoct in ¥
(e) (ri(u)) L& s Caueby_mequenss |
(e) ©{f*(e)) Ais E decreamipe sod cgnvepsep %o 0 fok gvery

ulg Vi




hi

(4) @42 % wrar sedeco™ tieny Teom the Slcht s the gle-
w .Eu..‘r-{:lilﬂ s Le N} gf 2, '
Indesd, by (13.1) it follews i

wieltw), ) < pirtea) - e lin)),
whieh, by semwing from is0 to o, yialds .
a
B = = ..::*:.:f,r‘ﬂu; € 2w = M w) < 2w - 5,

ﬂm[ﬂ.}hlmnﬂlm_m_n is K, it con-
verges 0 & lialt (o) in K end we beve (u).
The masertion 10,1 isplies (b). -
We bave farther
6(z(0)) - 60 0)) = 2eliw), +* ) € &,

which shows that the Esgnemce [Il::l'ltu:l”l.ll deorensing, Its
linit 1a 0, since 0(+2*1(a)) 1a the i™ rematinder term of the
sanvargent ssclisa {I.}..!}l!inh'l'- o).

Trom (b) and from £ orbitally completity of ¥ 4% follows
that Ln ) v ama O 1n () extor wna nocortingly

wedng (o) we have
I..'I.I!"l -
o Un £iw) = o e :lm:_u - 14 ﬂfl{n.]!:‘ €K,

which ie in fact (d),
GBI,
!hllmmmm“u_“w_
mﬂmnmmmm—mhmm
Hhm““”‘hﬂﬂlmhml-,h
Tiading the fizsd poimte.

-iNl -

13,5, la tha oonditions of 13.4 the followioe sssertions

ars gquivalens 1

(a) G L8 © lgwer ssmigoptizpous from the risht gg WTG).

(b) @ 1a comsinuous sn W(ul. .

(s) £ ig oontipuouy og WTRJ.

(& I’l_nf'“h.}-v As_a fizsd peiat of 2.

Gincs G is § wpper semicentincous frve the right on UNTWY
By 13.4 (4}, 1% follows sccording (a) that

(13.5) 1n wrd{a)) = #(1ia L)),

that is, 0 is conftloocus en WR).
1f (b} bolds, that is, if we bave (13.4) than by (o) of

135.%, G(1im #1{u)) = O, and by the dafinitica (13.3) of &,
Filtn rim.mi. r(n)) = 0, that is,

(15.5) £(14n i(w)) = i i,

which is (d), The relation (13.5) proves als the sontindty

of the fumstion £ en W{u], that is, the assartiom (o).
aqnnuimttlinnﬂmunm.Mtlhﬂ

(1%.5) and bemos, via (135.3), G{v} = O, This togetiar with

13.4 (o) implies that G is centimucus em W(a).
| GalD.

oLud .
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