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ANNOTATSIYA

Ushbu magolada noassotsiativ algebra bo‘lgan 4 o‘lchamli nilpotent Zinbiel
algebralarida vazni A bo‘lgan Rota-Baxter operatorlari o‘rganilgan. Bundan tashqari
ba’zi 4 o‘lchamli nilpotent Zinbiel algebrlarida vazni nol bo‘lgan Rota-Baxter
operatorlari matritsalari qurilgan. Bunda 4 o‘lchamli nilpotent Zinbiel algebralarining
2010-yilda chop etilgan “Zinbiel algebralarining ayrim sinflari tasnifi” nomli
magoladagi tasnifidan foydalanilgan.

Kalit so‘zlar: noassotsiativ algebra, vazn, operator, maydon, akslantirish.

ROTA-BAXTER OPERATORS IN SOME
NILPOTENT ZINBIEL ALGEBRAS

ABSTRACT

In this article studied Rota-Baxter operators of weight A in 4-dimensional
nilpotent non-associative Zinbiel algebras. In addition, for some 4-dimensional
nilpotent Zinbiel algebras, matrices of Roth-Bachter operators with zero weight are
constructed. Here we used the classification of 4-dimensional nilpotent Zinbiel
algebras from the article “Classification of some classes of Zinbiel algebras” published
in 2010.

Keywords: non-associative algebra, weight, operator, field, mapping.

Rota — Baxter algebrasi ehtimollar nazariyasidagi ba’zi bir masalalarni
yechishdan kelib chiggan bo‘lib, matematika va fizikaning ko‘plab sohalarida o‘z
tadbig‘iga ega, jumladan sonlar nazariyasi, kvazisimmetrik funksiyalar, Li algebralari
va Yang — Baxter tenglamalari. Rota — Baxter operatorlari Baxter tomonidan ehtimollar
nazariyasidagi [3] analitik formulani yechish uchun Kkiritilgan. Bu operatorlar,
matematika va matematik fizikaning boshga sohalariga ham alogador [4]. [1] ishda 3-
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o‘lchamli nilpotent assotsiativ algebralar uchun Rota-Bakster, Reynold va Nijenhuis
operatorlari tasnif gilingan.
F maydon ustida A assotsiativ algebraning Rota — Baxter operatori deb quyidagi
tenglikni ganoatlantiruvchi P: A — A chizigli akslantirishga aytiladi:
P(x)P(y) = P(xP(y) + PX)y + Axy), Vx,y € A, A € F

Takidlab o‘tish kerakki, agar P — A # 0 vaznga ega Rota — Baxter operatori
bo‘lsa, u holdaA™! P — vazni 1 gateng Rota — Baxter operatori.

Ushbu ishda biz ba’zi bir 4 — o‘lchamli nilpotent Zinbiel algebralarida Rota —
Baxter operatorlarini tasnifladik.

P operatorning matritsasi —
A=0 bo‘lgan xol

P(x)P(y) = P(xP(y) + P(X)y)
Quyida ba’zi bir 4 — o‘Ichamli nilpotent Zinbiel algebralar [2] ishda keltirilgan:

oy e,0¢e =¢€3, €06, = €4, €1 0€3 = €4, 8306‘1=2€4.

(05 e,o0¢€eqy = €3, €1 0€3 =¢€4, €y 0 €y = €y, 63°el=2€4.

O3 eloel=ez,eloez=e3,62°el=263, €L0€3 =6€4, €0€, =
3e,,

ezoe; = 3e,;
Oy e1062=e3,e1°e3=e4,e2°e1:_e3, €y, o0e, = €4.

Teorema 1. 4 — o‘lchamli «; nilpotent Zinbiel algebrasida Rota — Baxter
operatori matritsalari quyidagicha bo‘ladi:

Algebra | Rota Baxter operatorlart A=0 bo‘lgan xol | Cheklovlar

0 0 0O O
_ az; azp azz 0 _
b= azy; asp agz 0 d11 = A4e
o Ag1 A4z a43 0
! 0 0 0 O
P — 1a21 000 A1 F Ayg; Aqq
2 ~32,,0 0 0 =

dyq dgp dg3 dgg
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A1 F Ayse; A1q

# 0;
P; = azg; 0 5311 0
l dy3 = dzq
dy1 Ay dzg 3311
P,

ai 0 0 O
3(@;3—az) 0 0 O

A1 F Aysg; A1q

_ 0 1 0 * 0;
- d31 2311 a4 # as;.
1
dg1 d42 943 §a11
Teorema 2. 4 — o‘lchamli  a, nilpotent Zinbiel algebrasida Rota — Baxter

operatori matritsalari quyidagicha bo‘ladi:

Algebra | Rota Baxter operatorlari A=0 bo‘lgan xol | Cheklovlar
0 0 0O
P — 0 0 0O _
17| az;azzazs 0 22 = 344
Ay1 42 Ay3 0
0 00O
000 0 Ayy F Agy; A1 =0;
=1 00 0 0 a2 = 0.
Ayq Agp Ay3z Agg
0 0 0 O
0 a,, 0 0 azy #a44; a1 =0;
P;1] 0 0 0 O ay, #0.
1
Ag1d42d43 E Vy)
a2 a;; 0 0 0
0 0 0 0O Ayy F Agy; A11 F0;
1 a,, = 0.
P4_ a31 O Eallo 22
1
dg1 A4z a3y 5311
aiq 0 O 0
0 2 0 0
3311
PS a la la 0 dpo * dgg; dAqq * O,
31 7411 531 ay, # 0,
1
du1 Ay Aazg §a11
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Teorema 3. 4 — o‘lchamli a3 nilpotent Zinbiel algebrasida Rota — Baxter
operatori matritsalari quyidagicha bo‘ladi:

Algebra | Rota Baxter operatorlari A=0 bo‘lgan xol Cheklovlar
Piraj; =aj; = a3 =ay =az; =az =az; =ay =0, az; =0;
dzy = dgq = 0 dgzq,d3p,d33,dy4q,dyp,dg3 — lal‘, CheklOVIaI‘ga dpq = O,
bog‘liq holda ihtiyoriy. as = 0.
P,: a;y =aj; =aj;z=a, =az; =ay =ax =a =0; az =0;
d3zq = d3zp = dgzz = dgyq = 0 dgq,d4p,dy3,d43 — lal‘, CheklOVIarga dpq = O,
bog‘liq holda ihtiyoriy. ayy # 0.
P;: aj; =aj;; =aj;3 =ag =az; =az; =ag =azg =0, az, =0;
azqy = Ay =0, Az = Azq, apq,a3q,a3p,847,84p — lar, | ay; # 0.
cheklovlarga bog‘liq holda ihtiyoriy.

P,: a;y =aj;; =aj;3=ay =a;; =az; =a =0, ay #0;

1 — Q-

A31 = a3y =azz =agz, = a3 =0; ay = > d22; az3 =0;
) . a,; = 0.

a,3,d41,34, — lar, cheklovlarga bog‘liq holda ihtiyoriy. 21
Ps: ajy=aj,=ajz=ajy=a3=az =azz=az =0 az; =| a,#0;
3a3, 1 Ax: =0
——=, a3y = —3ay;, a3 = 3a31, a4 = S ay; 33 ’
dz2 2
. o az; #0.
o5 ay1,dgy,a41, a4y — lar, cheklovlarga bog‘liq holda ihtiyoriy.

Pe: aj; = aj3 =ag, =az; =az; =ay, =az; =as, =0, az, #0;

1 .

Azq = Ayp = ay3 = 0; a5y = 3a33, Ay = Eazzi az; # 0

. . . a,« =0

a,5,as3,a47 — lar, cheklovlarga bog‘liq holda ihtiyoriy. 21 ’

a31 = O

P;: A1p = a3 =ayy = Ay Tap; =ay —azg; =azy —ay =0;|a,#0;

3 1 .

a;; = 3azz, ayy = 5931, dgq = JA22; azz3 #0;

) . a,; =0;

a,,,d3q,d33,a4; — lar, cheklovlarga bog‘liq holda ihtiyoriy. 21 ’

az; # 0.

Pg: a;p, =aj3 =a;y =a; =az, =az; =ag, =ay, =0; ay #0;

1 .

a;; = 3azz, Azp; = ay3 = Apy, dge = > d22; azz3 #0;

. . . a,, +0:

a,1, 55,333,347 — lar, cheklovlarga bog‘liq holda ihtiyoriy. 21 ’

a31 = 0

Py: a;, = a3 =a;y =ay3 =az =az, =0; a;; =3as;, a #0;

_ _ 3 1 . —laz#=0;

A3z = d43 = dz1, d4p = Jd31, Agq = Td3p; d21,d22,d31,d33,d4g 33 ’

. . a 0;

lar, cheklovlarga bog‘liq holda ihtiyoriy. 21 # U3

az; = 0.

Teorema 4. 4 — o‘lchamli  «a, nilpotent Zinbiel algebrasida Rota — Baxter
operatori matritsalari quyidagicha bo‘ladi:
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Algebra | Rota Baxter operatorlari A=0 bo‘lgan xol Cheklovlar
P ajy =aj; =ajz3=ap=ay; =ay =a;g =ay =0, a11 = A44;
dzyg = dgq = 0 dgzq,d3p,d33,d41,d42,d43 — lar, CheklOVlarga bOg‘llq holda dip = 0.
ihtiyoriy.
P,i aj; =aj3=ajy =az; =az; =azg=ax =0, di1 = dga;
d3q = dgzp = dgzz = dgq = dgq = 0 dqp,d4q,d4p2,d43 — lar, CheklOVIarga dqp * 0, dyy = 0.
bog‘liq holda ihtiyoriy.
Py: aj; =aj3 =ajy =az; =azz =az, =az; =agz=az =0, di1 = dgs;
2
a . .
dg3z = dgq = O, dzp = _a_22 ; dqp,dp2,d41,d42 — lar, CheklOVIarga bOg‘llq a12 #0 )22 # 0.
12
holda ihtiyoriy.
Py: aj; =ajp = a3 =ag =az; = az; =azg =ax =0, A1 F Ayg; A1 =
31 = agy = agzz =aszy, = 0; agq,a4p, 243,844 — lar, cheklovlarga bogliq | 0; a;, =0; a;q =
holda ihtiyoriy. 0.
Ps: a3 =agy =ay; =ayg, =azy=az, =az =az =0, A1 Fagq; A1 =
A3z =agy = ayz =ay, =0; ajq,aq,a41,34, — lar, cheklovlarga bogliq | 0; a5, =0; agq #
holda ihtiyoriy. 0.
Pg: a;7y =a; =ag3 =agy =az =azz =az, =az; =az =0, a1 F Ayy; A1 =
1 . . _
Azz =agg =ay3=0; ay = 53225 apg,a41,342 — lar, cheklovlarga 0;a, #0; agz =
bog'liq holda ihtiyoriy. 0.
P;ia;; =aj3=agy =az; =azy =ax =ag =asz =0, a1 F Ayyg; A1 =
o 1 1 1 . .
4 334=a43=0i322=5311; d33z = 411,444 = 7A115 A11,341,d42 T lar, 05820 #0; aszz #
. e 0.
cheklovlarga bog‘liq holda ihtiyoriy.
Pg: aj; = a3 =ajy =ay; =az3 =az =ag; =azz =0, A1 Fagq; A1 F
a3, 0; Aaz = Ays }
dggq = dg3z = dgq = 0, dzq = a_ ; dqq,dpq,d41,d42 — lar, CheklOVIHTga ’ 33 44
11 j—
. . . dqp = 0.
bog‘liq holda ihtiyoriy.
Py: a3 = a4 = a3 =ay4 =azz =agy =as3 =ay =0; a1 F Ayyg; A F
2 2
djpdyg azq djpdzg 0; a =a ,
ayy = ,Azq = ——=, @3y = ——5—;  Aqq,d12,d21,3841,842 — lar, |’ 33 — “44r
1 a1y aip #0;
cheklovlarga bog‘liq holda ihtiyoriy. S—
43 = U.
Po: aj3 = a1y =az3 =az, =agz =agy =asu =0; A1 Fagq; A1 F
2 3 2
_ ary _ _ 3ajy _ aig 0; dg3q = dAga ;
A1 =~ @2 = A1, A31 T T3, @32 = T ’ 33 7 G4t
: 12 . o a;y #0;
A11,dq12,241,342,343 — lar, cheklovlarga bog‘liq holda ihtiyoriy. a3 # 0
4 .
Pjiiajp =ap=aj3=a, =az3 =az =agg=az =0; A1 Fag4; A1 F
2a3, 1 1 0; Az # Agq ]
A3q = — =, A3y = —2ay, A3 = A1, Agg = ;A2 ’ 33 7 Cadr
22 a33 = 0
ayq,a32,341,34, — lar, cheklovlarga bog‘liq holda ihtiyoriy.
1 .
Piptapp =ajz=ay =az =az =az, =0; a =jag, A11 F Age; A2 F
4a3; 2 1 1 0; a3z # A4 ;
Q31 = —= ,a3y = —2a,q, dAy3 = —-a Ay =-Qaq1;
31 = 35, 1932 21, 443 cd21, A44 = JA17; agz # 0.
apq,ap2,341,342 — lar, cheklovlarga bog‘liq holda ihtiyoriy.
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