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Abstract - We compare the curvature tensors of the Levi-Civita connection and
of some derived semi-symmetric metric connections, in terms of the algebraic prop-
erties of specific deformation algebras. In particular, we recover a theorem of K.
Yano, on a characterization of constant sectional curvature manifolds.
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1 Introduction

Semi-symmetric metric conections were first introduced on arbitrary differ-
entiable manifolds ([2]), then studied on Riemannian manifolds, in the more
general framework of metric connections with torsion ([7],[11], [16]).

In our previous paper ([10]), we studied some semi-symmetric metric
connections on a Riemannian manifold, and characterized the situation when
their curvature coincide with the curvature of the Levi-Civita connection.

In the present paper, we aim to extend the study, to some more general
classes of connections, parametrized by the real line. An infinite family of
deformation algebras is used, to characterize (by their algebraic properties)
the case when some (or all of the) involved curvature tensor fields coincide.

Let (M, g) be an n-dimensional semi-Riemannian manifold and let π ∈
Λ1(M). A linear connection ∇ on M is called π-semi-symmetric metric if

∇Xg = 0 , ∇XY −∇Y X − [X, Y ] = π(Y )X − π(X)Y , ∀X, Y ∈ X (M)

Given a one-form π ∈ Λ1(M), there exists a unique π-semi-symmetric
metric connection on M , defined by the formula
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