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The theory of geodesic mappings of pseudo-Riemannian spaces is one of the basic lines of investigation in the Riemannian geometry. p-geodesic mappings were studied by N. Sinyukov [1], S. Leiko [2]
and others. In [3], p-geodesic curves and p-geodesic mappings of torsion-free aﬃnely connected spaces
were deﬁned and p-geodesic mappings of linear and quadratic types were singled out.
In this paper, using the results of the above indicated research works, we study holomorphically
2-geodesic transformations of the ﬁrst linear type of almost Hermitian structures. We introduce the
notions of semispecial and special holomorphically 2-geodesic transformations and study properties
of such transformations. We show that holomorphically projective and holomorphically geodesic
transformations are particular cases of special 2-geodesic transformations. In terms of the introduced
terminology, we prove that an almost Hermitian manifold admits no nontrivial holomorphically geodesic
transformations.
Let (M, g) be a pseudo-Riemannian manifold, ∇ the Riemannian connection of the metric g, X(M )
the module of smooth vector ﬁelds on M .
In this paper, we use the following deﬁnitions.
A curve γ : I → M is called a geodesic ([4], P. 267) if the vector ﬁeld


d 
γ̇ = γ̇s =
 γ(t), s ∈ I
dt t=s
is parallel along γ.
A curve γ : I → M is called a 2-geodesic ([2], P. 80–83) if, along it, there exists a 2-dimensional
ﬁeld of planes E2 (t) which is parallel along γ with respect to ∇ and contains the tangent vector ﬁeld of
the curve, i.e., γ̇(t) ∈ E2 (t).
A diﬀeomorphism ρ(2) : M → M is called a 2-geodesic transformation ([3], P. 46) if, for each
geodesic γ, its image γ = ρ(2) ◦ γ is a 2-geodesic. In particular, if E2 (t) = L(γ̇, K(γ̇)), where K is
an aﬃnor, then ρ(2) is called a 2-geodesic transformation of the ﬁrst linear type.
An almost Hermitian (brieﬂy, AH-) structure on M ([4], P. 320) is a pair (J, g = ·, ·), where J
is an almost complex structure on M ([4], P. 300), g is a (pseudo-) Riemannian metric on M , and
JX, JY  = X, Y , X, Y ∈ X(M ). The endomorphism J is called the structure endomorphism. A
manifold with ﬁxed AH-structure is called an almost Hermitian manifold.
Let M 2n (n ≥ 2) be a smooth manifold with AH-structure (J, g). Unless otherwise stated, in what
follows we always assume that g = ·, · is a Riemannian metric.
Deﬁnition 1. A 2-geodesic transformation g → 
g of the metric g of an AH-structure (J, g) is called
a holomorphically 2-geodesic transformation if (J, g) is also an AH-structure.

Deﬁnition 2. A holomorphically 2-geodesic transformation is called trivial if ∇ = ∇.
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