CONTHACTIVE PROJECTIONS AND ISOMETHIES IN SEQUENCE
SPACES
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Apnzreacy. We charartefze 1-compleraented aubapires of finite oodimemion o atrictly
meneione ce-peonver, 2 < p < oo, asquence apdred. Newt we deacrihe, up te laoreetrie
larrwerphiarg, &ll praaible trpea of l-uneondifional atrectures o aegenee apares with few
aurjertive larmetriesa. We als give & new example of & clasa of real aequence apared with

few aurjertive Romaetriea,
L. INTRODUCTION

This paper 18 divided inlo Lhree parls. Thronghonl we consider real sequenee spaces wilh
L-uncond ilional basa,

Firal we sludy ivnages of conlracli ve projoeclions — we prove [Theoremn L) Lhal in slriclly
mondlone and onepoamvex, 2 < p < og, [or, dually, one-g-concave, 1 < g < 2) soquencs
spaces overy Lcamplemenled subspace of loile codiiemsion » conlaing all bol al el
2n basic veclars. Calverl and Filepalrick [LLl] showed thal ¥ any such hypoerplane 13 1-
comnplarnented Lhen ihe space is isomdnclo £ or o

Characlertmlions of conlraclive projoclions are moporlanl n approsimalion Lheory and
Lhere exisle an exlensive [erlure oo the mbjecl [sos [L3] and [3] for Lhe delailed disscusion
and releronces).

Theorern | applios Lo oa rich class of spacs including cp. £, L < p < oc, pF 2, &6
whae 2 < pr <oc,a l <pr <2 as wal as a wide class of Orlic: and Lorenlz spaca.
I prneralizs Lhe analoggons remll known Jor classical sequence spaces: sec [7, 32, 33] lor &,
[, A for &, Lt ptioc, p# 2, [A] lor £, L < poc, pF 2. The analogpua remll 1a not
Lrue in op [7] ar £ [2).

Qur metlhod of prool = quile differanl, and we boliove siopler, Lhan thoss ueed bolore.
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Neoxl we lnveslipale all (up Lo momelhc oquivalince) L-unecandilional slmelura noa pgven
soquenice space. This s an moroelhc version of Lhe queslion of uniquenoss of uneondilional
basis, which has bom sludied sines lale sixlis (el [¥] Lo varions secquence spacs and [L9)
for deluiled disscussion and referances).

In he complex s Lhe silualion 3 well noderslood.  Kallon and Wood proved [21,
Theorern 6.1) Lhal all L-uneondilional basss in a conplex Baneh space are isoonelrically
oquivalml [cf. also [29, discusdon o paps H2 and Corollary 3 13] and [L3]). Laccy and
Wojlameczyk [27] observed Lhal this does nol bold o real Lp-spaces — they give a complele
desenplion of Lhe Llwo pomible Lypa of L-uncondilional stuclurein Ly (ol also [6]). As far
an we know very lillle work bas beoen dooe sinee then in roeal Banach spaces [excepl [29]).

ln Thooran 4 below we alablish Lhal o real sequenee spacs which bave [ow e
Live 1sornelries there are lwo lypo of momelncally non-oquivalenl L-uncondilional slroc-
lure. Cordlary § [ormolala some addilional assumplions which yield lhe nniquenas of
L-unecondilional basis,

I now bocorne o inlaesl o deaibs lbhe spaca salialying assumnplions of Thearan 4 -
1o gpaces wilh [ow surjeclive isomelnies This 1o a problan thal bave bom sindied for ils
own nghl by many anlbors slarlimg wilh Banach [1] who characlernized momelris io f;‘. 1o
Lhe conplex case Lhe Lhoory in well doveloped [sec e lhe survey [L7] and ils relerences).

Iu ihe real case Bravemnan and Saooenmov [L0] (el also [23, Theoran 9.8.3)) proved thal
syrnmnelric sequence spaces have low [In our sense) momneldos, Skorik [30] showed an analo-
gous ramull for a spocial dam of real scquence spaces. We do nol koow of any olhoer periinent
references.

In Seclion 4 we provide a now oxample of a clas of spacs wilh ooly clanenlary mnec-
Live 1somnelries. As an applicalion of Theoramn |, we prove [Thooran 9) Lhal all mgeclive
isomnelnies belwoon iwo sloclly monclone sequence apaces which are balb one-poanvex,
2 e p oo, o mog-concave, L < g < 2, are dananiary. Our noulls are valid in bolb Onite
and mlinile-dimnenmional spaces,

Acknowladgments . | wish Lo exprem my pralilnde Lo Profesor Nigel Kallon lor bis io-

Leresl In Lhis work and many valnable disscussions.
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2. NOEM-ONE COMPLEMENTED SURSTACES OF FINITE CODIMENSION IN SEQUENCE
SEPACES

We may Lhal a Banach space X iz ane-p-canvex [resp. aneg-cancave) i lor cvay
chace of clonenls {.‘c;}};l in X the f-u].lming inu:lua.].ii._}r holds:
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olice Lhal  hoorern  slales ooly necessary and nol . denl condilions lor the

su spacc lo ¢ complemnenled (uoli ¢ the Lhearan of Baronll and  apimi for g}, lso

Baronli and  apini  provelbal in g overy  conplemenied mospaes of  pile codirnemsion

13 an inlemmeclion of caoplemenled hyporplanes. he analogons slalapnenl is nol lme 1o
peneral (el )

or Lhe prool of  beoran we will need Lhe lollowing o sovalion which we stale in the

formn of Lhe lonmna far sy reloranes
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