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ABSTAACT. This prpar lg an investigation of farornble opecators on
07 with respecd oo s lunctionsvebued Inner prodoect, she so ealled
w=brackel product, on LG whera © 2 a locully compaet abelian
group and ¢ is e tapnlogical sooeorpliisom on &

L IKTRODUCTION AND PRELIMINARIFS

o J'-'zfr.;':l: whers S isa locally comipiact aleeline {LC'_-!L} ETOUD and i tupulugi.;.,ul
momorphiste on & The s-bracket prodnet s o new inner product eo L3 s
spplivelile to edend many ides: snd constmetions from the theory of factorzble
apEsalos and “rt}'l-llﬁiﬂﬂui_lw'& Jrmos o B oo the seiting of LOA proups in e
mire Feneral and different way.

W define and imvestigate e-faotorable aneratons.

Here wy give some of the basles reparding LOA groups. Tor a eomprehensive
aceomt o LOA groups we velsr to 7, 0], Suppose 7 is a LOA group wich the
Haar massure de. A subproup L of (7 i3 called & uniform lattice i i s discooie sl
wo-poupact [Le /0 B compact], Lot 32 be s tnpological isomorphism on & I Lisa
imifern Juttice In & then so s @[ L), Tudeed, obviouely w0} s disereze. Alea by [10,
Thearam 5.34] G/ L) = topologivally isaamwephic o Gf L and so it is sompact, Tn
this paper we always ssume thes 5/ ¢ (L) is normalissd Lo [0 L) = 1. Denole
by @l L)t the annibilator of (L) in &, Lo (L)L = {v € &5 ~(elll) = 1}],
which iz & uniform lattice in 67 (s {13, 14, 15]).

Lot L be a uniform lettice in . Choosing the comnting wmessure on L, a relagion
Lastween the Haar messures do on & and di on ©/e(R) s given by the following

N Rdarhemadca Sudiect (Nassifcation. I'rimary &1A 15, R._-a;._u“_';u}- 43A%S, 120715,
Hew woris and pheues, brackel product, p-lsctorable operssor, o-Ricss ooals, Tl
Heisenbesg Frame, Inealiy compac: abelian groap
3 fi )
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Fer £ e LN we Tiave }:H:L_f":u:-.-;[k ‘= _|',1.|:‘t:;-'_.".;5|lfL:':| aud
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A1) | oFizide = J E Tk i
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where 3 = »g[ L),

Let f g L3601 The v oot product of Foe s delined by
1:2) [F.p it =3 izt

el

for all 2 € &7 We coline che wnarm of Foas |FlleiE) = (L SRe(E 20 T che
sequel we rollset seversl lasic properties of the o bracke: produer which follow by
s dicros computacions. The roadse wlw Joes pol wane o clzeck the details i
referred te [LL Lot f, g € LA(C0 Dher |[fals) = 17 Fellglle (Couchy Sehwar.
]'|||-e|'|||.>||il.:.'::. Alsn r'u}'r\':r_'pl.'lsl._" [1.].: ::!EPEEH .|[;".'."wlfJ.':-|-f.= -E'J.,-._:i:ltﬁ" —az i T Far
4 2 denote ty M. Uhs Soduiation operatar on LEHC). e, Mo Fiz) = e fim,
far all F £ .-'F[l:'-:'::. Then for f,o S ,'_'_z[C'] and T & -__;,-U,_}' wee Jzeve the fulloweing
melaticn between the @-brackel product and the nsnal inner prodoet in L2{07):

(1.3 [f.8lal7) g . Mog >a20e -

YW say g = ..':2'-(;: Is eeboundsd Y Lhera exdzes A 0w Ul j:giia L2 M ae. Tor
o3 g Pthe foneion [f, ¢ ap need not procrally be in D3GR Dus we have

Proposition L1, If f g0 e L9 00wl g, By e e-feacnded dhene I ok o L300

A penane Ganen T LT s called p-orthonormal if [ge- #m]e = G, for all
ndm e Mand g, W~ Lieral o B Let f e L&) and {golnsm bt a o
urthonormal asequence in D200, A welonvion of [4, Theorem 4.13) froae 52 Lo Uhe
sulling of a LCA group gives Bessel’s Inequality for w-bracket products es follows:
(1.4 S Uf sl € PR (), for e £ & GA{R),

neEM
A e-nrthnanmmal sequeuce (g, uen s valled 4 p-orehanormal basis if [ £, g, = O
ae. for all no& M, implies £ o= I me Lat (g lacw DE B gortlcnsonuad soquence.
It 3 pol Jillicsi, e mimic the stundard proofs for 8 useal orthonormad sequence
n g Hilbert space o obieiz enuivalone conditions for I:yn}ﬂ,,:x (. .-ﬂff_r'-j (PRI
worchonormel basis, ’

Proposilion 1.2 If (g, bnem # 2 w-orthonormal seguence i FF(G), e followsng
ArF aniinieit.
(L} Wuieen © a manimgl g-orthonermed saogueres, 500 (e % 52 ol condatnagd
it rLEky atfuer vorthornprmod get.
(2] (fnlrey % 0y orfonarrad bosis
13 Foreach f 2 LY@), £ = I | P I . 3
I =2 o il B e o i & DER) (Porseasd Tdentuig).
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(5] 40 i bt ey 06 an erflonarmal hoais for R

Thanlke ko Born’s Lemeea aped Praposilion L2, L300 admits a p-orthonormeal

hasis.
3. - FacrunanlE OPFERATORE

Throvghent chis paper we always weume Loat 18 & second countable 7004
growp, o s o lopolveica] saoorphism on & and the cotefion ane as in Seeiian 2

A Tunelion £ L9903 3 sadd to be gpesiodic 0T Aleg(k]) = Kiz) for every
kL, zedd

=opoEoan B

fnctomabde o TS = BIF for all F & LRHTF) and all wperivdic it £ L™(G),
whore £ is o subgroup of & or &/eL)

Definition *.1. We say an operstor 7 ¢ JRFY — IP(E) L <

A branced operatnr 7 s o-factoruble I and only if it commutes with modula-

tionz. More precisal

Lomma 2.2, Let I e o iwended apertor frerm LG to DHES, whers £ 2 o
subyroiy of G oor Glp(L) U d w-foctorolle o end ondy 2

(2.1) UiMg) = M, Ig) for all g & D30, v & w(i)h

Tt main moal in this section & o characterize -factorehle operalas O
LA DMG (L)), for p =1 and o= &

Claarly 1e opeator (4 defined b Uify = [f. g’,l']r-. for f e LE[GL i3 w-factorable.
Wa will alan show thes every e-fctorolle cperator 0 @ L3G) — LNGE (L)) s
of thie form. Firet we ectublish & Jemma in which we shoee that teo o-Tctoable
operilors am sgquisl an _I,I[(J.:: if anc only i their integrals ower G_..":..:I:.r.-] are the
AETE. 2

Lemma 2.3, Let U7, 05 1 LF(G) — LM (L)} be twe w-factoroble operatars.
Then U7 = T of weul ooy of -IC_.';:L;- LN (FH(E)ds = J-G.-'l.r-l:i':-:- ol f1E) L, for ensry
e #.
Wow we v l.he.-: [ullywing Riess Hepresentation Theorem which characterizes
all g=factorahie nperatars from L2 bo LYMG fe(L))-
Theorem 2.4. A bounded aperuicr U LA} — LG oll)) i p-factorable &
ond ondy if there exists g € LG snch thet T{Ff) = |figle oo forall § € EHE).
Moregver L] = | all- :
The followring theorem characterizes yw-Factorable operstors from L350 to L3 /(L))

Thevrem 2.5, 4 boided operator U 2 LG — TAES@L)) 15 o-foctorehle i
ol pmdy £ eewe eints o o-bounded g © LA((F) such that 7 ) =[f, g], e for olf
£ € LHG). Morcaver |[U% = ess supsecectylol 2020

Mext e shvw thal, svery bramded g-fnetorable operator on Lt (O iz adjeintable.
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077 b oafe wfinind, Then UF {3 oeFuttorable. Aforeousr,
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