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ABSTRACT

The current study concentrated on the perception of quasi-centroids for dendriform algebras as well as their
few properties. Further, we determined the two dimensional study algebra’s quasi centroid & provided their
classification. We focused on the two dimensions of the quasi-centroids of dendriform algebras. Thus, the
usage of the outcomes of classification of dendriform algebras, we offered an explanation of two dimensional

quasi-centriods of dendriform algebras.
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1 Introduction

The principal aim of this study is based on the
centroids of Dendriform algebras.
Thus, the Q(E) centroid of a ‘L’ Lie algebra
represents the space of L — module
homomorphism known as w on L : w([a, b]) =
[a,w(b)] forall a,b € L.

Moreover, the problems of classification
of the dendriform algebra by utilizing the
geometric and algebraic techniques provoked a
concern in the centroids of algebras. The
dendriform algebra introduced by Loday [2] with a
motivation provide dual of dialgebras, and have
an effective computing of other algebra classes’
quasi-centroids. Afterwards, this method is applied
to observe the 2-dimensional quasi-centroid.

2 Preliminaries

This section reviews the different elementary feats
on the centroids of algebras.

Definition 2.1. This definition deals with a
dendriform algebra .It exist as a vector space E
compromised of maps <:E XE — Eand >:
E x E — E. Itfulfills the axioms:

(@>b)y>c =a>(b>c+b>c)

(1)
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been additionally considered with acquaintances to
numerous sections in physics and mathematics
comprising quantum field, combinatorics, Leibniz
& Lie algebras, hopf algebra, homology and
operads.

One of the significant outcome has indicated that
whole scalar extension of a simple if & merely if
centroids consist of scalars in their base field
specifically the simple associative, finite
dimensional algebras. The centroid is crucial in
investigation of divisional algebras, Brauer groups

The centroids of nilpotent are determined
by Melville & Benkarta, and researchers can
further study the papers [1], [4], [5], [17] and [16]
along with other references provided within these
research papers for further information. Hence, our
major concern is about attaining these results on
centroids for the Leibniz algebra.

In current research paper, the concentration is on
the intricate field of 2 dimensional dendriform
algebra’s quasi centroid. Such method is
established to define centroids as well as to make

@<b)>c=a<({b>c

)
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a<(>c) =(@@a>b+ta<b)>c

©)

foralla,bandc € E.
Let S € E. The subset

Next Definition which is 2.2 deals with a
dendriform algebra derivation E , a linear
transfigurationd : E — E Satisfying

d(a * b) = d(a) * b + a * d(b)
foralla, b € E.

The entire set of dendriform algebra ‘s derivation
E is a subsequence of Endg(E). Thus, this

)-

Definition 2.3. Here, E is presented as an
arbitrary dendriform algebra above a field K.

Qx(E) = {w € Endg(E)|w(a * b) =a *
w(b) = w(a) * bforalla,b € E},
where the * is < and >, respectively.

We will transcribe Q(A) for Q*(E) ) in
case, it is significant to accentuate the dependency
on K. The centroid of the associative dendriform
algebra A is defined as Q(A) = Q= (E) N Q> (E).

Also we can define the set

QIk(E) == {w € Endg(E)|x *
w(b) = w(a) * bforalla,b € E}, and
this termed as the Leibniz algebra L quasi-
centroid.

Next definition which is 2.4. when Eis a
dendriform algebra and w € End(E). Then
wwould be a central derivation, if w(E) S
Z(E) and w(E?) = 0.

Ze(S) = {a € Ela *
S=S*a=0}

is called centralizer.

subspace is well fortified with bracket [d,, d,] =
dy 0 d, — d, 0 d;, & hence designated by
Der(E). Such perception of nilpotent algebra is
presented by [7] observations and the advance of
the current concept development. And readers can
see [10], [11], [12], [13], [14], [15].( also see [9],
and [8]

Thus, the left & right centroids Q~ (E) and Q> (E)
of E are the spaces of K-linear transformations on
E given by

The total central derivations
related to E set can be presented using C(E). This
is a mere statement to perceive that C(E) < Q(E).
In reality, C(E) is a model of Q(E).

Definition 2.5. Let consider E as an
indecomposable of dendriform algebra. However,
the Q(E) is small if Q(E) is produced by the
scalars and the central derivations.

In the preceding, we offer a small number
of prior outcomes on few properties of centroids of
dendriform algebras that indicate the association
amongst centroid and derivation. Thus, the
evidence of few of the facts specified below can be
observed in [3].

Theorem 2.1. Considering (E, <, >) as a dendriform algebra. Then

i) Q(E)Der(E) € Der(E).

ii) [A(E), Der(E)] < Q(E).

iii) [A(E), QE)](E) € C(E) and [UE), UE)](E?) = 0
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Theorem 2.2. Let (E, <, >) be a dendriform
algebra. Then for any d € Der(E) andw €

Q(E) one has the following. 3 Process involved in calculating Quasi-
Centroid

(a) The composition of dw is in Q(E) in case that ) i ) .

wd is the E’s central derivation: In this segment the particulars of quasi-centroid
related to dendriform algebras in two dimensions

(b) The composition dw can be described as over the intricate field C. is provided. Hence, {ry,

derivation of E. It is merely if [E, w] isa ‘s central Ty, T3, ..., Iy} IS Selected as the fundamental of an

derivation. n — dimensional dendriform algebra E. Therefore,

the basis element’s product is given as

n<1= Zﬁzlyi"j e =0and r, =1, =Y, 8Lk n, ij,st=12,..,n

Meanwhile, the Q(E") quasi centroid represents the ie.w(r) = Xk=1 a7, i =12,..,n. Conferring
vector space’s (L) linear transformation, whereas, to the centroid’s definition, entries a;; i,j =
w € Q(E) is an element which is signified in 1,2,...,n of the matrix[a;;]; j=1.2,..n, We get:

matrix form of [a;;]; j=1,2,..n,

n

k k _
Zyit Arj — Ai¥ej = 0
t=1

T
hus, in the quasi-centroid’s dendriform algebra , provided. Hence, we utilized the classification
the L, under contemplation could be termed by outcomes of the complex algebras of two
solving the equation system above thea;; i,j = dimensional dendriform from the [6].

1,2,...,n, as soon as the constants {y/;} of L are

n
Z(yikj At — athiID =0
k=1

and

n
D Gk aye — aqsl) =0
t=1

The classification of all two-dimensional dendriform algebras has been given by [6]. Therefore taking
into account the classification result on associative algebras.

Theorem 3.1. Some of 2-dimensional dendriform algebra could be incorporated in one of the algebras’
classes given below:

Dendi(a): r<mr =1, rn>r=ar, a€C;
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Dend3: n<1 =1, T =Ty =Ty

3. _ _ _ - .
Dends : n<r =r, <1 =1, 7n>r=ry, Ty =T = —Ty;

4 . — — .

Dend; : R<1 =1y, > =T1y;

5. _ _ _ — .
Dends: <1, =-Ty, T<I=T, T4>r =17, T >T=T";
Dends: n<r1 =1, Ty =Ty =1y
Dend}: <1, =Ty, 1<, =7, I>1 =1, T >7=";
Dend$: < H=rtr, 1 < =T, T, < T,=T1,

Tl > TZ = TZ;
Dendg T'1< rn="r ¥ < =" n > rn=-""r ») > T, =1
Dend3®: n<T1 =T Ty <T =Ty, > =1 +1;1n > =-1
1) > T, =1y,
Dend3?: <71 =13, TETL=T, T T, =1y
12. _ _ _
Dend;*: n<r =r, <1 =T, rn>rn=rr.

n

> Tl = —rz;

Theorem 3.2. The complex two dimensional Dendriform algebras’ Quasi-centroids are specified in the

following table:

Table 1: Description of Quasi-centroids of two dimensional Dendriform algebras

Isomorphism Classes Quasi-Centroid Q(E) Dim
Dend3(a) (‘111 0 ) 1
0 anq
Dend3 (‘111 0 ) 2
az1 411
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Dend3 ai1 Ag2
2 ( 0 a11)
Dendj <a11 0 )
z1 Q22

Dend3 <a11 0 )
0 aqq

Dend$ <a11 0 )
0 aqq

Dend} (a11 0 )
21 Q11

Dend$ <a11 0 )
0 aq

Dend? a1 Q12
2 ( 0 azz)
Dend3° (a11 0 )
0 anq
Dend3?! (‘111 0 )
21 Q11
Dend3? (‘111 0 )
21 Q11
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