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Annotaciya. Bul maqgalada 2-lokal Oolshewli operatorlar algebrasinin  lokal
differenciallaniwt tusinigi ham onin tiykarg qasiyetleri wyreniledi. Algebraliq strukturalar ham
operatorlar algebrasimin lokal differenciallaniwi tusinigi keltirilip, onin ozine tan qasiyetleri
talqilanadi. Natiyjeler teoriyaliq jaqtan dalillenip, tiyisli misallar menen bekkemlenedi.

Gilt sozler: 2-lokal olshewli operatorlar algebras:, lokal differenciallaw, operatorlar
algebrasi, algebraliq duzilisler, differencial operatorlar.

AJITEBPA JIOKAJIBHBIX PASMEPHBIX OIIEPATOPOB

Annomayusn. B cmamve uzyuaemcs nousamue 10KaIbH020 OUpdepeHyuposanus aneeopol
2-I0KANIbHBIX  UBMEPUMBIX ONEPamopo8 U €20 OCHOBHble ceolicmea. H3100ceno nousamue
JIOKANbHO20 Oupgepenyuposanus aneebpaudeckux cmpykmyp u aieeopvl onepamopos u
NPOAHANU3UPOBAHLL €20  ocobeHHocmu.  Pezynbmamvi  060cHO8aHbl  meopemuyecku U
NOOKpeNnieHbl COOMBEMCMEYIOWUMU NPUMEPAMU.

Knwueevle cnosa: ancebpa 2-10KANbHLIX UBMEPUMBIX ONEPAMOPOS, JOKATbHOE
oughgepenyuposanue, areebpa onepamopos, aneebpauveckue CmpyKkmypsol, oughgepenyuaivHvle
onepamopul.

ALGEBRA OF LOCAL DIMENSIONAL OPERATORS

Abstract. This article studies the concept of local differentiation of 2-local measurable
operator algebras and its main properties. The concept of local differentiation of algebraic
structures and operator algebras is introduced and its specific properties are analyzed. The
results are theoretically proven and supported by relevant examples.

Keywords: 2-local measurable operator algebra, local differentiation, operator algebra,
algebraic structures, differential operators.

Bul bolimde biz fon Neyman algebralar1 ham onif subalgebralarina qarata lokal 6lshewli
operatorlar algebrasinda 2-lokal differenciallawlard: tariyiplew wushin 3.2.1 teoremasin
gollaymaiz.

[23, Juwmagq 3.11] ta dalillengen, eger associativ algebra (kolco) 6z ishine A birlikti
algan A kommutativ bolmagan apiway1 subalgebrani (subkalco) 6z ishine alsa, onda har ganday
M —bimodulga A Jordan differenciallaw1 A differenciallaw: boladi, yagnty A (J) gasiyetin
ganaatlantiradi. Tiykarinan, eger A, n>2 ga izomorf bolgan M (C) ham A birlikti 6z
ishine algan subalgebra bar bolsa, A onda A (J) gasiyetin qanaatlantiradi [23].

Bul bolimnin tiykarg: natiyjelerinen biri tomendegiler

3.3.1 teorema. Meyli M — Abel tuwridan-tuwri qosindilarisiz qdlegen fon Neyman
algebras: ham LS(M) —M ga qarata barliq lokal Slshewli operatorlar algebrasi. Onda
LS(M) nan alingan har ganday M 2-lokal differenciallaw: A differenciallaw esaplanad.

Dalilleniwi. Meyli z — M da orayliq proyektor. Sebebi D(z) =0 har ganday

differenciallaw ushin, har ganday D 2 — lokal differenciallawi A ushin M kiriwi LS(M) aniq
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A(z) =0. xeM bolsin ham D — dan sonday A(zx) = D(zx) qilip LS(M) dn‘ferenuallaw
M, A(X) = D(X).

Onda mina tefilikke iye bolamizA(zX) = D(zx) = D(z)x + zD(X) = zA(X) . Bul har
bir 2-lokal differenciallawi A har bir orayhq proyektor ze€M ushin zM
ZLS(M) = LS(zM) boliwin anlatadi. Sonday etip, biz ZM nan alinan A sheklewdi korip

shigiwimiz mamkin. Sonday-aq Abel tuwridan-tuwri qosindilar: bolmagan ixtiyarty fon Neyman
algebrasi tuwridan-tuwrt qosindiga ajraliwi mamkinligi sebepli 1, n=2 tip, 1 tip, Il ham

1 tiplerdi bolek korip shigiwimiz mamkin.
Eger |, tipindegi n>2 M — fon Neyman algebrasi, keyin 1.1.1 teoremadan M nan

almgan har ganday 2-lokal differenciallawi LS(M)=S(M) differenciallaw: ekenligi kelip
shigadi.

Meyli fon Neyman algebrast M |, Il yamasa Ill tiplerinen biri bolsin. Keyin lemma
1.1.1 di | tiptegi algebralar ushin ham lemma 1.1.2 ni Il yaki Il tiptegi algebralar ushin

gollasaq, M nan alingan birlik algebralar €,,€,,€, 6z-ara ekvivalent ortogonal proyekciyalar

3
gosindisi M sipatinda anlatiw muamkin degen natiyjege kelemiz. Onda bul X+ Zeixej
ij=1

sawlelendiriv.- M algebrast him M,(A) matricaliq algebrasi arasindagi izomorfizmdi
belgileydi M , bul jerde A =g ,;Me,, . Bunnan tisqari, LS(M) algebrasi M (LS(A))
algebra ushin izomorf. Sonday-ag, A algebrast M algebrasi menen birdey tipke iye ham sonin
ushin M,(C) izomorfliq subalgebrasi bar. Demek, A algebrasi (J) gasiyetin ganaatlantiradi.

Demak 3.2.1 teoremadan, LS(M) nan alingan har ganday 2-lokal differenciallaws M

differenciallaw: ekenligi kelip shigadi. Teorema dalillendi.

Abel fon Neyman algebrasindagi har ganday differensiallaw trivial ekenligin esapga
alsaq, 3.3.1 teoremadan tomendegi natiyje kelip shigad: ([10, teorema 2.1] ham [9, teorema 3.1]).

Natiyje 3.3.1. Meyli M - ixtiyarty fon Neyman algebrasi. Onda A har ganday 2-lokal
differenciallamiwsiu M da differenciallanad.

Har bir X LS(M) ushin s(X) =1(X) v r(X) ornli, bul jerde 1(X) ham r(x) x

funkciyanin on ham shep tasiwshilari.

Lemma 331 Meyli B - LS(M) da subalgebra, bundka M cB  him
A:B —LS(M) 2-lokal differenciallaw: bols:n, bunda A|,,=0. Onda A =0.

Dalilleniwi. Daslep X€ B M S(M) xtiyarty elementin alayig. Meyli | X |= J‘/lde/1 —

spektral béliniw bolsin. Solay etip X€ S(M), onda enl — jeterlishe ulken N ushin shekli
proyektor. Sonday A(X) =D, . (X) ham

A(xe,)=D

x,xen

(xe,) neN differencialin alayiq D, ,, . Sebebi bul xe, € M,

x,xen

barlig N € N ushin sonday A(xe,) =0. Bizde

~
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A(X) = A(x) —A(xe,) =D, (X) =Dy, (X&) =
(x—xe,) =D, (xe;).

XXE

Meyli @ - barlig proyektorlar M tarmagindagi Kkeneytirilgen orayliq reshetka
P(M) ([44]). Lemma 1.2.1 dan paydalanip, tomendegige iye bolamiz

B(S(A(X)) = D(S(D, . (¥e;))) <3d(s(xe,)) = 3d(I(xe,) v r(xe})) <

X, Xe,

<3d(I(xe,)) +3D(r(xe,)) <6d(e;) 0,

ham bunnan A(x) = 0.
Endi X € B elementin alayiq. Lokal olshewli operatordin aniglamasina kore, M da

{z,} sonday z, 1 ham Xz, € S(M) barlig n e N ushin orayliq proyeksiyalar izbe-izligi bar
( 1.1.2 amglamaga garan ). Alding1 jagdaydi esapqa alsaq, tomendegi tenlikti alamiz

zA(X)=2z,D,, ,(X)= szx(zx) szx(z )X =

(z,X) =A(z,x)=0,

XZX

XZX

yagniy barliq neN ushin Z, A(X) =0 boladi. Sonii ushin A(X) =0 . Lemma

dalillendi.
3.3.2 teorema. Meyli M — Abel tuwridan-tuwri qosindilarsiz ixtiyarty fon Neyman

algebrast ham B — LS(M) da subalgebra bolsin, bunda M < B. Onda A gdlegen 2-lokal
differenciali B da differenciallantwshi bolad.

Dalilleniwi. 3.3.1 teoremadan A 2-lokal differencialdin A |, shekleniwi LS(M) da
M differenciallaw1 boladi. 1.2.4 teoremaga koére, differencialin biz Al, menen B
LS(M), belgilengen D differensiallamwga keneytiriw mamkin. 2-lokal differenciallaniwi M

da A—D nolge ten bolganligi sebepli, 3.3.1-Lemmadan A= D kelip shigadi. Teorema
dalillendi.
Eskertiw 3.3.1. Itibar berin, 2.2.2 teoremada atom bolmagan reshetka/z P(M) Abel fon

Neyman algebras: ushin M algebra S(M) differencial bolmagan 2-lokal differenciallardi
qabil giladu.
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