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Structure of a Certain Class of Nilpotent Lie Algebras

HU Jianhua, ZHAQ Weiping
(College of Science , University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract: The structure and representation of nilpotent Lie algebra play an important role in the
Lie theory. The algebraic structure of a certain class of six-dimensional nilpotent Lie algebras with
the parameter ¢ over the complex field was discussed. It is determined that in the sense of
isomorphism, the automorphism group of this class of six-dimensional nilpotent Lie algebra is
1somorphic to a six-order matrix multiplication group by using the definition and properties of
isomorphism and a large amount of calculation. Then the properties of Centroid algebras of this
class of six-dimensional nilpotent Lie algebra were analysed and its matrix representation was
given. It is shown that the Centroid algebra is a six-dimensional nilpotent Lie algebra. Finally, the
J-derivation of this class of six-dimensional nilpotent Lie algebras was determined. Especially in the
case of & = 1, the structure of derivation algebras was discussed and it is concluded that the
derivation algebra is a ten-dimensional Lie algebra and outer derivation algebra is a five-
dimensional Lie algebra.
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