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ON T}IE SELECTTONS ASSOCIATED TO THE
}IETRIC T}ROJECTION

COS'f }C,,i A]US fÄ?A
(Ctrrj.Napoca)

, 1. tÛ\,ìTRû1.ÌucTtrON

T.eô -Y Ìre a tg:l 
].o.r:19o,¿ 

sp;a9e 
_an-d ,{ a closecl "qubspace of X. Thctlistu.l¿cc florn a point ø ..ti; ü-i- riefined by

(1) tt(u, M); : inf{ lln - yll: y e M}.
n-et : i,

(2) Pr,(n),: {tJ e M:lln - yll: ct(n, f,t)}

(3) I{er-Frr:_{re-y:gep1,1@)}
is r¡tel of the ineÉrtie proìection.

subscf; of rr' allr! rf isï¡'oxirnirirr (chcbvsher;iÍìrr) tl¡h, ftl¡rh /r, then,rorsuLspa;;,'?r"iläiiä'ir')iììì',i,i,,ï,il,ï-1,'.rr",1
ve eaian).

ancl

(4)

llre restriction of the rnotl'je projecl,ion 1)¡, to,Il is crcnote trby p¡¡1¡

K.et pn ¡¡¡ _ {, e It : Ð e pu(a)}

to I(.
tlefjncclby UIV;:

r be uniquelv rrr.itten jn
is sullt is ca,Iled t]ne ttlqe_

: u + v anctrhe ap_plicariò' (ta, t:) :u ttf o is -"iîijhí"L,1;.1å,f,;
pliisrn bct'n'een uxv a,nel r{, then f,r is called ttte to,pdoficar d.irect stt¡,, sftrhe set [/ ancl V anú is clenoted.by fl : U @ V.
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anal thorefore

lllt - q(h) ll : lløo I c,, - tt¡ll : llcr ll : d,(c¡, tu[).
ISut

cl(tr,' I cn, X[) : fl(c¡,, il{),
for cvety u' e )lL, so l hat

ll/¿ -.q(/¿)ll : d,(r,u, ÀÍ):¡7çrro ! cn, IIt) : tt(h. XI), r

'which shou's that q(/¿,)_is a be,st apploxiurat,ion elernent for. /¿ itt x,[.r. co.clusio., tì1g applicaú'ôrl a: ri - ø i* ìü-u,.iàrii.,u, positiver¡-Itomogenc'ous and contjnuiìrs sclectiolrr of p.rr^ l-" 
""-"'"

Al,l'LI(iA?,Iols

.MAlN't'[iltttUSIr]h[

|\ co,'t: is n 'orr"id stLr:sct rf of .{J sucrr that, : 
^,) 

rn Í ll erf, for allat1!/ €í(¡;Lt) ),reI(, trr,:¡ll À > 0ãrìtl ø. ¿r..\ ¡rlIriar alrsu'cI rr lrlis'r¡rrestion.i,s suggcsiotr Ìl.y rlrc a,lrt¡r.c 11u'ícd.csrrti o' r¡. r)crrsr'rr rrr[ i" s'iiìì; i;; {ú; lbirì;;;iì,;,"t
Trruoli'iu A..r,et I{ be u arosctr, c.r¡et,e in, x antr },[ cv ri-pro*,int,i,ar,

iäl,r;r,/,'i,Í{ ,ir,¡1;,1r,!|i,,';rrî!:,j:|,,,ff""i*ìtit,,¡n, * ,tiioi"åîni^u o,,,t {{erpn,o

(5) Ii : ¿i: g g,

';ll[::.t" tt'tlnt'its rt prtsít'iaelq lt'ottlr¡t]aners'u's, arfu;liliue t1t'tl comtinltott* selec-

..r.,, íil;ííf ì'l-{rl5 S.closcd 
cone in ltf and C a c,loseú cone in r{crrn,,,,

fl'c,, for'/¿e rí, trrcrc exist,'iquery tr*ûc*ni^etr crer¡rcnrs *¡,ea¿¡rrrt rr¡, e C such that 7¿ : un 1- c¡. 
"'-

l)cfìnc tìrc applicatiorr q : I{ _ I{ lty
t1(h) : tt,n, t¡ e K.

,, .o,,T,,iÍ.9,Jf 
is honrcomolph to u x C it foltol,s tira[ t,hc application g

:,,,,¡;t,!;:;li| 'f,,."î',',j::,,,Íj{¿,î 
o å'"rn c7,,, G¡,"€ 0 r:c s'c,h r;rrar L, :

q(l¿, t ltr) : ,¡¡r, * nt¡,: r1{tt,r) ! q(hr),
shor-ìrrg th:rt the airplicat,iol q is additivc.

Ats()) r()r ). > 0 ancl /¿ e I{ it folloll,s À /¿ e /( ¿lncl

t1(),lt) : 
^xct, 

: ì,(l]ùl j
shol'ing lhat q is p<_rsiiivel.v lromogeneuus.

u,,,n rl',"Ï,,1"å]"ì,1:"t*l"nÇ 
{itr'lnn'7¡¡i'rplies thal' for ft e 11, l¿:,,t, I cu',

zr,, : q('lt) : 
ç1(,tLr, -l ct,) : U?r,h) + q(ct,) : rj(unl

l-' Let li : : Lipoft), 1l ):e t,he liueat space
(6) Jii¡rnl0, ll: .- {/l/, 10, [l - IR, i is l,ipsch tz o. 10, tl arrrf /(0) :: ()Ì, u.ith tlrc Li¡rsi;lLitz rui, r,,

J

Ì
(7) Jl.fll¿::sup

Let

Lth.)-,f( y)l t.tì.qe [0, 1], t:*U

(8) tu[:: {9 e Lipo[O, 1]: ø(1) : f/(0) :0]
antl

(9) I{: : {/e Lipo[O,1]: ./(ø) ) 0, fol a[ r¿ e [0,1]].

,il iif*î¿'J";
1).

ne¿ì.s urar ll{ ,* , #å'ü""åT-flfu}åT

lll - grll,, : tt(J, ÌII) :inf{ll/ - {11,. z g e lt[]:/(t)
and

Tier p,,,,,. : {./ u I{ : llf lla: ,f(1)} :
: {h e Í{:h(r) : dn¡ er e [0, I], o. 2 0)

fn this r:ase

C -- I(cr X"¡r¡¡r

c'cr'¡'.frrrrt't,itrn,f e -/r .an .bc unir¡ucr¡' n.r.ittc. in trrc to'm / : {i + rt,tyeU and he C, ulrcr.tr l(rc):,iU)ä,,,,.17t, f 1àixf
A : {ttl g@) : J(r,l - lÍ)n, r e [0, r], f e I(1,

C:{ltl /¿(r):,f(l)r, øe [0,Ll,f e I(1.

lø - yl

and
rlith

I



nt

(14)
a,nd

O. ìl4ustãfa

Prt,r(î) :.f _ E(J^)

4
5

since 'u is rí-chebys'er¡ja¡r i', fo'orvs trul,l, the rneúr,ic p.ojection
Ë|rïåL:rÌ' 

P¡1¡ais otre-val.ddf ;;;;;.ro,,s, atlclti'e tr,rd poslively rromo-
2' tror, øo e (0,1) fixecl, consjdel ilre linea,r. sp¿ì,cc(10) x: : otu".Lol rl - {Íll: [0,1] - !e, f is l.dpsch itz att[', 1] auclJ(r,):o), rviIh the J,i¡rschii)"r,å,r,r"irl]
Let

(11) M, : {.g e t ip".f0,Il: g(0) : g(to) :g(1) :0},
the alutihilatol in f,ip,.f0, 1] of the sct {0, e;0, 1rì, ancl
(12) Id, : {./e trip,o[0,1]: J,@) > O,for rútø e f0,11).

ítiîfr åT,'-í"ïï.tÍ.uì:t't'uitralsu'sp¿rceof Lip,,f 0,1l.

(13) n(il : {,[r' e l,ip,o 10, 1] : x.l to, ,0,,t __ ./lro, rn, r¡ ÈìrìrÌ

llTr'J1,. :,,,n, {/qL , .(1) Il",o L_Ã¡
lf.'i:'J::ilf,'T:;:il"åïïîì,ti5i';lii1''n" ru,rcrio,r flto, ,r¡ rvhicrr preseì.\,.o

'llhen

In faet

A : _ 
{u,¡ e M Ja7 elefinerl by (12), / eJl] anrt

C: : {c, eI(l c, elefinecl ì:¡, (16), f e Ii}.
A

P.rr, i* l1ll."lv hornogeneous selection fo¡' n ,_. 
t*'"t9t^t can Ì¡e ilnlned.jatel5. r,er.ifiãã1.

tenee ìf *n a, l¡, a sufficient conclition foJ th;;;;._
f.or Pr¡rr. 

* lrìogeneous ancl eontin.roo* *.ù"tiàï
_",_r.Ìår;Trtf j at this conttition is noi, necessar,)¡ for the

T,er -y r Ìi",,ilTä",fflsmJ1;:1,t,äär.¡' 
rur L'nc

I{ : : I(n,y)e IRz: g - 2n, u Þ 0}
ancl

It::[(ø,0) :øelR,ì.

o-, ,T,|;t-: r?3Jä1;'-'.' 
the snbsr aec ir is rr-cherrvshevian ârrcr

In this casc prrTo.is,acoutilttrorrs, 
¡.rositir,el.v holnogclrcous alrtl arltli_iii,;åtlJ;li'ïïï r''o'ïi'ir 1; ,ì1-;"b;';"ü',rn.* nor äcr,,ir Iì,j,r",,n,,,1,,sirio'

lìlltrlìÌìENcEs

)rojcctiut, J. Ìrrurct. A¡raìvsjs 2r$ (l gg2) 26g_2g2.Jì t: I c t t s i ¡¡n s ¡t ¡ t tl C o n I irnt oi ti, s a rì t ai, 
", ¡*.. 

¡ñ i-t 
"

S/rr¿¡r¡rs l-).t.lension,l_hcoretn for Lípschilz I,uttc_.ic rtr, 1.,\¡¡rrox..pt e) attls.zj ni_ ii;..- .,,,*te tr.r.t(,s¡orr of Lipst.hit: )itntliotts, J.¡\.1_, M

:.o[. 
yr -. /r¡¡.rc, l.lal.hcrnatic¿r _ lìc_6 ('t) 0 977) 5t _5rì.

lty ))lcntenls of I,et,tor Sults¡trtces (itt
lìeccjvcrì g X l99lj

Se]ectio¡rs Ä ssocirte.rl
$3

Ì{ct'-l?1,7¡: 
{r. 

It: lllll":r íì-\ lO,}, *;}}
(see [4], Lernnra 1).

trn i,his case the cone C c l{er, ?.¡r7¡, is sjvetr bl,(15) C:: {hel{e,- P,y¡* :h(t:): o.(:t_ao), for t:el0,nolarrel h(n):g@- a;o),for, re(no,ll, ø (0aurl p > 0Ì.

,r, . utli,ä :):ä/.åtj,u"*t n" utricl*el¡, rv'irte. jr rhe fo'rn / : qtr + c,r1

(16) c¡(n): _+ (,t;_ t:o),for,øe [0, e;o]
Do

i(l)
= t * \a - .t'o),tfol' .t e (t:,,'il,

ancl

(1 7) uy@) - î(r:) * -(9-L 1r, - no), for, r; e f0, ,z¡l
Æo

: l(ù - /(1)

. l_t)o
(,t: - uo), fot, ç: e l.ør, 1l
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