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Abstract: Linear connections with torsion are important in the study of generalized Rie-
mannian manifolds (M,G = g+F ), where the symmetric part g of G is a non-degenerate
(0, 2)-tensor and F is the skew-symmetric part. Some space-time models in theoretical
physics are based on (M,G = g + F ), where F is defined using a complex structure. We
consider more general models in which F is induced by weak metric structures (introduced
by V. Rovenski and R. Wolak), generalizing almost contact and f -contact structures.

We describe the Einstein connection under the f 2-torsion condition

T (f 2X, Y ) = T (X, f 2Y ) = f 2T (X, Y ),

where F (X, Y ) = g(X, fY ) and F is a skew-symmetric tensor, possibly non-degenerate
(i.e., of maximal rank). We show that in the almost Hermitian case it reduces to the
solution of M. Prvanović [2]. In the weak almost contact metric case, we introduce a
natural Q-torsion condition

T (QX, Y, Z) = T (X,QY,Z) = T (X,Y,QZ),

where Q := −f 2 + η ⊗ ξ is a self-adjoint (1, 1)-tensor field (trivial in the classical almost
contact case), and explicitly determine the corresponding Einstein connection. We also
discuss special Einstein connections and provide examples.

(this is joint work with Prof. Vladimir Rovenski, Department of Mathematics, University
of Haifa).
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