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Annotaciya. Bul maqalada 2-jergilikli olshenetugin operatorlar algebrasinmin lokal
differenciallaniwi tusinigi ham onin tiykargi qasiyetleri uyreniledi. Algebraliq qurilmalar ham
operatorlar algebrasimin lokal differenciallanmiwi tusinigi keltirilip, onin ozine tan gqdsiyetleri
talgilanad:. Natiyjeler teoriyaliq jaqtan dalillenip, tiyisli misallar menen bekkemlenedi.

Gilt sozler: 2-jergilikli Olshenetugin operatorlar algebrasi, lokal differenciallaw,
operatorlar algebrasi, algebraliq duzilisler, differencial operatorlar.

Annomayun. B cmamve uzyuaemcs noHamue 10KaibHo20 Ouggepenyuposanus aneedpol
2-10KANbHBIX USMEPUMBIX ONEPamopo8 U e20 OCHOBHble ceolicmea. M310xceHo nouamue
JIOKAIbHO20 Oughghepenyuposanuss aneedpaudeckux Ccmpykmyp u aneeOpvl Onepamopos u
NPOAHATUZUPOBAHDBL €20 0cobenHocmu. Pezynomamul 060CcHO8aHbI MeopemuuecKu u NOOKPenieHvl
COOMEEeMCmMeyIOWUMU NPUMEPAMU.

Knrwouesvie cnoea: ancebpa 2-10KATbHBIX  UBMEPUMBIX ONEPAMOPOS,  JIOKAIbHOE
oughghepenyuposanue, aneebpa onepamopos, anreebpauyeckue cmpykmypsl, ougpeperyuanivrvle
onepamopubl.

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.

Operatorlar algebras1 zamanagdy matematikaliq analiz ham algebraliq strukturalar menen
tigiz baylanish taraw esaplanadi. Koplegen teoriyaliq ham éameliy maselelerde operatorlar
algebras1 hdm onin differencial sipatlarin tyreniw ahmiyetli. Lokal differenciallaw ham 2-lokal
differenciallaw bolsa algebraliq strukturalardin quramali duzilis gasiyetlerin yreniwde tlken
ahmiyetke iye. Operatorlar algebrasi: Siziqli operatorlar kopligi menen baylanisl algebraliq

qurilislar.

1066



ISSN:
2181-3906

2025

Lokal differenciallaw bolsa : Algebraliq strukturanin kishi bir bolegin differencial
operatorlar jardeminde tekseriw. 2-jergilikli differenciallaw: Eki noqattin operatorlar algebrasi
boynsha jergilikli qasiyetlerin salistiriw.

Tiykargi teorema ham dalillewler: 1-teorema: Qalegen 2-jergilikli 6lshenetugin operatorlar
algebrasi ushin lokal differenciallaw bar ham bir tekli. Dalillew: Bul teoremani délillew ushin
Banax algebralar1 ham olardin spektralliq gasiyetlerinen paydalanamiz...Qélegen 2-lokal 6lshemli
operatorlar algebrasi ushin lokal differenciallaw bar ham bir tekli.

Dalillew:

1. Banax algebrasi Tusinigi:
- Banax algebra, yagniy norma menen toltirilgan algebraliq duzilis.

Normaga iye bolgan algebralarda harbir element ushin spektral radius tdmendegishe
aniqlanadi:

R (a) =\lim_{n \to \infty} \|a"n\[*{\frac{1} {n}}

2. Lokal differenciallaw tasinigi:

Lokal differenciallaw — bul s1z1gl1 karta bolip, tdmendegi gésiyetti qanaatlandiradi

D (ab) =D (a) \cdot b + a \cdot D (b) \quad \text{qalegen} \quad a, b \in \mathcal {A}

D (\lambda \cdot a) = \lambda \cdot D (a) \quad \text{qalegen} \quad \lambda \in
\mathbb {C}

3. Lokal differenciallawd1 tabiw:

2-lokal 6lshemli operatorlar algebrasi ushin differenciallawdin bar ekenligin korsetemiz.

Haér biri ushin lokal differenciallaw tdmendegishe tariyiplenedi:

D (a) =\lim_{t\to 0} \frac{\delta t (a) —a} {t}

4. Bir teklilikti korsetiw:

Eger ekenligin korsetpekshi bolsaq, s1ziqliliq ham bir teklilik gasiyetleri menen dalillew
kerek. Bunda tiykarg1r ideya differencial operatorimin sizighiligi ham skalyar kobeymege
salistirgandagi saykesligi.

S1ziqliliq sebepli:

D (\lambda \cdot a) = \lim_ {t \to 0} \frac{\delta t (\lambda \cdot a) - \lambda \cdot a} {t}
= \lambda \cdot \lim_ {t \to 0} \frac{\delta t (a) —a} {t} = \lambda \cdot D (a).

5. Juwmaglawshi juwmagq:
Demek, qalegen 2-lokal 6lshemli operatorlar algebrasi ushin lokal differenciallaw bar ham

bir tekli.
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1.

2-teorema: Eger operatorlar algebrasi tizliksiz bolsa, lokal differenciallaw da uzliksiz.
Dalillew:..Eger operatorlar algebrasi 0zliksiz bolsa, onda lokal differenciallaw da tzliksiz.
Dalillew:

Operatorlar Algebrasi ham Uzliksizlik:

Banax algebrasi uzliksiz operatorlar algebrasi dep ataladi, yeger ondagi har bir operator

uzliksiz bolsa, yagniy:

\|lab\| \leq \[a\| \cdot \|b\| \quad \text{qalegen} \quad a, b \in \mathcal {A}

2.

Lokal differenciallaw tlsinigi :

Lokal differenciallaw bul s1z1qli karta bolip tabiladi:

D (ab) =D (a) \cdot b + a \cdot D (b).

\ID (a) \| \leq C \cdot \|a\| \quad \text{qalegen} \quad a \in \mathcal {A}

. Dalillewdin tiykargi Qademleri :

Si1ziqliliq ham uzliksizlik:

Siziqlt ham lokal differenciallaw gésietine ie bolsa, Gzliksizlikti dalillew ushin si1ziqliliq

ham normanin Uzliksizligi jetkilikli.

b.

Sizigliliqta
D (\lambda \cdot a) = \lambda \cdot D (a).
Uzliksizlik sharti:

Banax algebrasinda si1ziqh karta 0zliksiz boliwi ushin oni sheklengen operator sipatinda

koriw jetkilikli.

kerek.

Uzliksiz boliw1 ushin:

\ID (a) \| \leq M \cdot \[a\| \quad \text{qalegen} \quad a \in \mathcal {A}
Sheklenbegen jagdayda:

Eger sheklenbegen bolsa, uzliksizlik sharti buziladi.

Biraq, operatorlar algebrasimin uzliksizligi sebepli galegen siziglh karta Gzliksiz boliwi

Uzliksizlikti dalillew:

Eger elementler izbe-izligi ge jaqinlassa, yagniy
\lim_{n \to \infty} \[a n—a\|=0

\lim_{n \to \infty} \|[D (a_ n)—D (a)\[=0

Juwmaglawshi juwmagq: Operatorlar algebrasinin uzliksizligi sebepli, ogan tiyisli lokal

differenciallaw da uzliksiz boladi.
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Misallar ham tallawlar:

1. Matricalar algebrasinda lokal differenciallaw hdm onif geometriyaliq interpretaciyasi.

2. Integralliq operatorlar algebrasi ushin lokalliq differenciallawdin aniq tlgisi.

2-jergilikli Olshenetugin operatorlar algebrasinin algebraliq gasiyetleri tomendegishe
tusindiriledi:

1. Lokal differenciallawdin bilinear gasiyeti: Eger lokal differenciallaw bolsa ham algebra
elementleri bolsa, onda

D(x+y)=D (x)+D(y).
D (\lambda x) = \lambda D (x).

2. Jergilikli tuwindini saqlaw qasiyeti: Operatorlar algebrasinda lokal differenciallaw
tuwindilardi saqlaydi, yagniy:

D (xy) =D (x) \cdot y + x \cdot D (y).

3. 2-jergilikli differenciallaw qasiyeti: Eger 2-jergilikli jergilikli differenciallaw bolsa, onda
qalegen ushin tdmendegi tenlik orin aladi:

D (x,y) =D (¥, %).

4. Kontinuitetlik ham uzliksizlik: Eger algebra Banax kenisligi sipatinda qaralsa, lokal
differenciallawdin uzliksizligi ulken ahmiyetke iye. Kontinuitet demek, kishi o6zgerisler
differencial operator natiyjesine kishi tasir etedi:

\lim_{x \to a} D (x) =D (a).

5. Assosiativlik sharti: 2-jergilikli differenciallawda operatorlar assosiativlik shartin
qanaatlandiriwi zaruar, yagniy:

(xy) z=x (y2).

Juwmaq orninda bul maqalada 2-jergilikli dlshenetugin operatorlar algebrasinin lokal
differenciallasiw1 teoriyaliq jaqtan uyrenilgen ham tiykargi teoremalar dalillengen. Izertlew
natiyjeleri algebraliq strukturalardin jergilikli gasiyetlerin terefirek tusiniwge mumkinshilik

beredi.
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