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In this work we investigate Leibniz dialgebras and give the complete classifica-
tion of two dimensional Leibniz dialgebras.

Leibniz algebras are non-commutative analogues of Lie algebras. The identity
of the variety of right Leibniz algebras is the condition stating that each operator
of right multiplication is a derivation, i.e. [1]:

(xy)z = x(yz) + (x2)y.

Firstly, J.-L. Loday gives definition of associative dialgebras in [2], which is
the vector space A with two bilinear operations which satisfies following
identities:

(x HY) hz

xhy)hz,x3(yhz)=x3(y32z),@2)

x 3 (y 32),(2)

(x h vy) hz

Xxh(yhz),(x3y) 3z

xhy)3z=xh(y32z). 3)

The notion of dialgebras can be defined for any class of algebras. In [3] Kolesnikov
gave the method of construction of dialgebra forany variety of algebras. In [3
assumed that (1) identity must hold for any kind of dialgebras.

3 h
0-
Kolesnikov, we find identities of Leibniz dialgebras and it given by following
definition.

Definition 2 A O-dialgebra A is said to be a Leibniz dialgebra if A satisfies

the identities

x3y)3z—xx32z)3y—x3(y3z)=0 4

xXhy)3z- Xhz)hy- xh(y3z)=0 (5
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(xhy) hz-

xXxhz)3y-xh(yhz)=0 (6)

From (4) it implies that (A, 3) is the (right) Leibniz algebra. From this assertion
it can be concluded that any Leibniz dialgebra corresponds to certain Leibniz
algebra. In this work we consider the description of 2-dimensional Leibniz dialge-
bras by using the classification of 2-dimensional Leibniz algebras [4 .
Theorem 1[4]. Up to isomorphism, there exist four families of two dimensional
Leibniz algebras over any field:
L (1)abelian algebra
L(2) 61 3e2=—e23e2=¢ep
L(3) e23 e2=ep
L(4) ei 3e2=ei.
(Omitted products are zero.)
Theorem 2 Up to isomorphism, there exist one parametric and five non
parametric families of two

(L1(1), 3, h): ei
(L1(2),3,h): ei
(L2(2), 3, h): ei
(L1(3), 3, h): e2
(L1(4), 3, h): ei
(L2(4), 3, h): ei

hei=
3 ez2=
3 e2=
3 e2=
3e2=
3e2=

€2,

ei,ei
ei,el
ei,e2
ei,el
ei,e2

(Omitted products are zero).
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