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1 On mappings onto Ricci symmetric manifolds

Let us recall that manifolds with affine connection and Riemannian manifolds are
called Ricci symmetric if in them the Ricci tensor is absolutely parallel.

Let f: M, — M, be a diffeomorphism (possibly a bijection of “sufficiently high”
differentiability class) between n-dimensional manifolds M,, and M,,. The above con-
siderations allow us to suppose that the manifolds in fact coincide, M = M.

Hence A, = (M,V) and A, = (M,V) = (M, V) be manifolds M and M with
affine connections V and V, respectively. Then the type (1,2) tensor field

P=V-V

is called the deformation tensor of the connections V and V with respect to fon M.
We proved that A, admits mapping f onto Ricci symmetric manifolds A,, if and
only if it satisfies the following equation

VmRij = PT%Z-RQJ' + P%jﬁm,

where IR;; are components of the Ricci tensor on A,,.
Here we considered certain special mappings onto Ricci symmetric manifolds.



2 Conformal mappings onto Ricci symmetric
manifolds

The following Theorem 2.1 ([1]) is devoted to conformal mappings onto Ricci sym-
metric manifolds. These results are practically generalized results which we have
obtained for conformal mappings of Riemannian manifolds onto Einstein spaces [3, 5]
and geodesic mappings of manifolds with affine connection onto symmetric Rieman-
nian manifolds [4, 6, 7].

Theorem 2.1. n-dimensinal (pseudo-) Riemannian manifold V,, admits conformal
mapping onto Ricci symmetric (pseudo-) Riemannian manifold V,, if and only if on
V,, exists a solution of the following closed Cauchy type equations system in covariant
derivative respective unknown functions ¥(z), ¥;(z), p(z), and Ri(z) (= Rji(z)):

V=i
p L5
iy = oo Ji + iy — Y (Rij — Ryj)
Rijr = 20 Rij + Y Ry, + ¥ Rip — ¥ Riagjn — U RjaGir,
= R
(n = Dpg = g7 ((n=2)1, Ry, — (n=1)g Rar — Y Rar) + (R + (n=1)p) ¢y, — TJC’

where comma denotes covariant derivative on V,,.
Here functions R;;(x) are components of the Ricci tensor on manifold V,,.

3 Geodesic mappings onto Ricci symmetric
manifolds

Analogical results were obtained for geodesic mappings [2].

Theorem 3.1. n-dimensinal manifold A, with affine connection admits geodesic
mapping onto Ricci symmetric manifold A, with affine connection if and only if on A,
exists a solution of the following closed Cauchy type equations system in covariant
derivative respective unknown functions 1;(z) and R;(z)

Rijom = 2mRij + i Rynj + 0 Rim,
1 _ _
Vij = OS] (nRij + Rji — (nRij + Rji)) + ¢y,
where comma denoées covariant derivative on A,,. B
Here functions R;;(x) are components of the Ricci tensor on manifold A,,.



We set a number of principian parameters on which depend the general solutions

of the Cauchy type equation systems in Theorems 2.1 and 3.1.

It is interesting to note that if Ricci symmetric manifold A, is equiaffine (i.e., the

Ricci tensor is symmetric), then integrability condition of equations in Theorem 3.1
is linear respective unknown functions v;(z) and R;;(z).
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