ARCHIVUM MATHEMATICUM (BRNO) Tomus 49 (2013), 295–302

ON HOLOMORPHICALLY PROJECTIVE MAPPINGS FROM

MANIFOLDS WITH EQUIAFFINE CONNECTION ONTO KÄHLER MANIFOLDS

Irena Hinterleitner and Josef Mikeš

Abstract. In this paper we study fundamental equations of holomorphically projective mappings from manifolds with equiaffine connection onto (pseudo-) Kähler manifolds with respect to the smoothness class of connection and metrics. We show that holomorphically projective mappings preserve the smoothness class of connections and metrics.

1. Introduction

T. Otsuki and Y. Tashiro [ 23] introduced the concept of holomorphically projective mappings of Kähler manifolds which preserve the complex structure, and which are generalizations of geodesic mappings. These mappings are studied in many directions, see [ 2]–[29]. On the other hand, issues related to the mappings and almost complex structures are found in [3, 4, 6, 15, 22, 23, 24, 26, 29].

Fundamental equations for holomorphically projective mappings of (pseudo-) Kähler manifolds in a linear form were found by Domashev and Mikeš [ 5, 16, 18], see [26, pp. 210-220], [22, pp. 245-248]. In [7] I. Hinterleitner studied holomorphically projective mappings between e-Kähler manifolds in detail. It was shown that they preserve the smoothness class C^r (r ≥ 2) of the metric.

In the papers [ 1, 19] research on holomorphically projective mappings from manifolds with affine connections onto (pseudo-) Kähler manifolds was initiated.

In our paper, we present some new results obtained for holomorphically projective mappings from n-dimensional manifolds A_n with equiaffine connection ∇ and with covariantly almost constant structure F onto (pseudo-) Kähler manifolds K̄_n with metric ḡ and with structure F̄ from the point of view of differentiability of affine connections and metrics. Here we refine the results of [7, 1, 19]:

If A_n ∈ C^{r − 1} (r ≥ 2) admits holomorphically projective mappings onto K̄_n ∈ C^2 , then K̄_n ∈ C^r .

Here A_n ∈ C^{r − 1} and K̄_n ∈ C^r denotes that ∇ ∈ C^{r − 1} and ḡ ∈ C^r , which means that in a common coordinate system x = { x^1 , x^2 , . . . , x^n } their components

2010 Mathematics Subject Classification : primary 53B20; secondary 53B21, 53B30, 53B35, 53C26.

Key words and phrases : holomorphically projective mapping, smoothness class, Kähler manifold, manifold with affine connection, fundamental equation.

DOI: 10.5817/AM2013-5-295

296 I. HINTERLEITNER AND J. MIKEŠ

Γ^h_{ij} (x) ∈ C^{r − 1} and ḡ_{ij} (x) ∈ C^r , respectivelly. We suppose that the differentiability degree r is equal to 0,1,2, . . . , ∞ , ω , where 0, ∞ and ω denotes continuous, infinitely differentiable, and real analytic functions, respectively.

The connection ∇ of A_n , as it is known, need not be the Levi-Civita conection of any metric and A_n need not be a (pseudo-) Riemannian manifold, i.e. there need not be a metric, see [6].

2. Definitions and basic results of F -planar mappings

In [1, 19] were studied holomorphically projective mappings from manifolds A_n with affine connection onto Kähler manifolds K̄_n , which are special cases of F -planar mappings (Mikeš and Sinyukov [21], see [8, 17], [22, p. 213–238]).

We consider an n-dimensional manifold A_n with a torsion-free affine connection ∇ , and an affinor structure F , i.e. a tensor field of type (1, 1).

Definition 1 (Mikeš, Sinyukov [21], see [22, p. 213]). A curve ℓ, which is given by the equations ℓ = ℓ(t), λ(t) = dℓ(t)/dt (≢0), t ∈ I, where t is a parameter, is called F-planar , if its tangent vector λ(t_0), for any initial value t_0 of the parameter t, remains, under parallel translation along the curve ℓ, in the distribution generated by the vector functions λ and F λ along ℓ.

In accordance with this definition, ℓ is F -planar, if and only if the following condition holds ([ 21], see [22, p. 213]): ∇_{λ (t )} λ(t) = ϱ_1(t)λ(t) + ϱ_2(t)F λ(t), where ϱ_1 and ϱ_2 are some functions of the parameter t.

We suppose two spaces A_n and Ā_n with torsion-free affine connection ∇ and ¯∇ , respectively. Affine structures F and F̄ are defined on A_n , resp. Ā_n .

Definition 2 (Mikeš, Sinyukov [21], see [22, p. 213]). A diffeomorphism f between manifolds with affine connection A_n and Ā_n is called an F-planar mapping if any F -planar curve in A_n is mapped onto an F̄ -planar curve in Ā_n .

Due to the diffeomorphism f we always suppose that ∇ , ¯∇ , and the affinors F , F̄ are defined on M where A_n = (M, ∇ , F ) and Ā_n = (M, ¯∇ , F̄ ). The following holds.

Theorem 1. An F -planar mapping f from A_n onto Ā_n preserves F -structures (i.e. F̄ = a F + b Id, a,b are some functions), and is characterized by the following condition

(1) P (X, Y ) = ψ (X ) ·Y + ψ (Y) ·X + φ (X ) ·F Y + φ (Y) ·F X

for any vector fields X, Y, where P = ¯∇ − ∇ is the deformation tensor field of f , ψ and φ are some linear forms.

This theorem was proved by Mikeš and Sinyukov [ 21] for finite dimension n > 3, a more concise proof of this theorem for n > 3 and also a proof for n = 3 was given by I. Hinterleitner and Mikeš [8], see [22, p. 214].

We introduce the following classes of F -planar mappings from manifolds A_n with affine connection ∇ onto (pseudo-) Riemannian manifolds V̄_n with metric ḡ:

ON HOLOMORPHICALLY PROJECTIVE MAPPINGS 297

Definition 3 (Mikeš [17], see [22, p. 225]).

1. An F -planar mapping of a manifold A_n with affine connection onto a (pseudo-) Riemannian manifold V̄_n is called an F_1-planar mapping if the metric tensor satisfies the condition (2) ḡ(X, F X ) = 0 , for all X .

2. An F_1-planar mapping A_n → V̄_n is called an F_2-planar mapping if the one-form ψ is gradient-like, i.e. (3) ψ (X ) = ∇_X Ψ , where Ψ is a function on A_n . 3. An F_1-planar mapping A_n → V̄_n is called an F_3-planar mapping if the one-forms ψ and φ are related by (4) ψ (X ) = φ (F X ) . Remark. F -planar curves and F_1-planar mappings are a generalization of quasi-geo-desic curves, resp. mappings by A. Z. Petrov [24], which he used for space-times.

3. Definitions and basic results of holomorphically projective mappings onto Kähler manifolds (Pseudo-) Kähler manifolds were first considered by P.A. Shirokov and independently these manifolds were studied by E. Kähler, see [22, p. 68]. Definition 4. A (pseudo-) Riemannian manifold K̄_n = (M, ḡ, F̄ ) is called a (pseudo-) Kähler manifold if beside the tensor ḡ, a tensor field F̄ of type (1,1) is given on M , such that the following conditions hold: (5) (a) F̄^2 = − Id, (b) ḡ(X, F̄ X ) = 0 for all X , (c) ¯∇ F̄ = 0 .

We remark that the formulas (1) – (4) hold for holomorphically projective mappings between (pseudo-) Kähler manifolds, see [ 4, 5, 16, 18, 22, 26]. For this reason we give the following definition Definition 5. An F -planar mapping A_n onto a Kähler manifold K̄_n is called a holomorphically projective mapping , if it is F_3 -planar.

By analysis of formulas (4) and (5c) we find that ∇ F̄ = 0 . After differentiation of (5a), using (5c), and F̄ = a F + bId (see Theorem 1), we find that F̄ = ± F . Thus the following theorem holds. Theorem 2. If A_n = (M, ∇ , F ) admits holomorphically projective mappings onto a (pseudo-) Kähler manifold K̄_n = (M, ḡ, F̄ ), then F̄ = ± F and the structure F is a covariantly constant almost complex structure, i.e. F^2 = − Id and ∇ F = 0 .

From formulas (4) and (5a) follows that for holomorphically projective mappings f : A_n → K̄_n : φ (X ) = − ψ (F X ) for all X .

From Theorem 2 and formulas (1), (5b) follows the following theorem.

298 I. HINTERLEITNER AND J. MIKEŠ

Theorem 3. Let A_n = ( M, ∇ , F ) be a manifold M with affine connection ∇ and with a covariantly constant complex structure F. A diffeomorphism f from A_n onto a Kähler manifold K̄_n = ( M, ḡ, F ) is a holomorphically projective mapping if and only if (6) a) P (X, Y ) = ψ (X ) ·Y + ψ (Y) ·X − ψ (F X ) ·F Y − ψ (F Y ) ·F X ; b) ḡ(F X, F X ) = g(X, X ) , holds for any X, Y, where P = ¯∇ − ∇ is the deformation tensor field of f , ψ is a linear form.

In local notation formulas (6) have the following form: (7) a) Γ̄^h_{ij} (x) = Γ^h_{ij} (x) + δ^h_i ψ_j + δ^h_j ψ_i − δ^h_ī ψ ¯_j − δ^h_{j̄} ψ ¯_i , b) ḡ¯_i ¯_j = g_{ij} , where Γ^h_{ij} , Γ̄^h_{ij} , ḡ_{ij} , ψ_i and F^h_i are the components of ∇ , ¯∇ , ḡ, ψ and F , respectively. Here and in the following we will use the conjugation operation of indices in the way A^{···}_{···ī ···}= A^{···}_{···α ···}F^α_i and A^{···ī ···}

··· = A^{···α ···}

··· F^i_α . Equations (7) are equivalent to the equations (8) a) ∇_kḡ_{ij} = 2 ψ_kḡ_{ij} + ψ_iḡ_{jk} + ψ_j ḡ_{ik} + ψ ¯_iḡ¯_{j k} + ψ ¯_j ḡ¯_{i k} , b) ḡ¯_i ¯_j = g_{ij} . After contraction of (7) we obtain ψ_i = 1n + 2 (∂_i p | det ḡ| − Γ^α_i ), where ∂_i = ∂ ∂x^i . Moreover, if ∇ is an equiaffine connection ([ 6], [22, p. 35]) then a function G exists for which Γ^α_i = ∂_i G. In this case (9) ψ_i = ∂_i Ψ , Ψ = 1n + 2 ( p | det ḡ| − G).

Because the holomorphically projective mapping is F_3-planar, after elementary modifications we have the following theorem ([17], [22]): Theorem 4. Let A_n be a manifold with an equiaffine connection which satisfies the assumption of Theorem 3. A manifold A_n admits holomorphically projective mappings onto K̄_n if and only if a regular symmetric tensor a^{ij} and a vector λ^i satisfy the following equations: (10) a) ∇_k a^{ij} = λ^i δ^j_k + λ^j δ^i_k + λ^ī δ^{j̄}_k + λ^{j̄} δ^ī_k , b) a^{ī j̄} = a^{ij} .

From equations (8) we obtain (10) by the relations a^{ij} = e^{− 2Ψ} ḡ^{ij} , λ^i = − e^{− 2Ψ} ḡ^{iα} ψ_α , where ‖ḡ^{ij} ‖ = ‖ḡ_{ij} ‖^{− 1}. On the other hand from equations (10) we obtain (8) by the relations

ḡ^{ij} = e^{2Ψ} a^{ij} , Ψ = ln p | det g̃| − G , ‖g̃_{ij} ‖ = ‖a^{ij} ‖^{− 1} .

Evidently, the results of Section 3 hold if

A_n = ( M, ∇ , F ) ∈ C^0 � Γ^h_{ij} (x) ∈ C^0 , F^h_i (x) ∈ C^1 � and K̄_n = ( M, ḡ, F ) ∈ C^1 �ḡ_{ij} (x) ∈ C^1 � .

ON HOLOMORPHICALLY PROJECTIVE MAPPINGS 299

4. Holomorphically projective mappings from A_n ∈ C^1 onto K̄_n ∈ C^2 Let A_n = ( M, ∇ , F ) be a manifold M with an equiaffine connection ∇ and with a covariantly constant complex structure F and let A_n admit a holomorphically projective mapping onto the Kähler manifold K̄_n = ( M, ḡ, F ). We suppose that A_n ∈ C^1 � Γ^h_{ij} (x) ∈ C^1 , F^h_i (x) ∈ C^1 � and K̄_n ∈ C^2 � ḡ_{ij} (x) ∈ C^2 � . From ∇_j F^h_i = 0 it follows that F^h_i ∈ C^2 and its integrability condition has the form R^{h̄}_{ijk} = R^h_{ī jk} , where R^h_{ijk} is the cuvature tensor on A_n .

We shall investigate the integrability condition of equation (10). Let us differentiate it covariantly by x^l and then alternate it w.r. to the indices k and l. From the Ricci identity we find the following:

(11) ∇_l λ^i δ^j_k + ∇_l λ^j δ^i_k − ∇_k λ^i δ^j_l − ∇_k λ^j δ^i_l +

∇_l λ^ī δ^{j̄}_k + ∇_l λ^{j̄} δ^ī_k − ∇_k λ^ī δ^{j̄}_l − ∇_k λ^{j̄} δ^ī_l = − a^{αi} R^j_{αkl} − a^{αj} R^i_{αkl} . Contracting (11) by the indices j and k, we obtain

(12) (n − 1) ∇_l λ^i − ∇ ¯_l λ^ī = μ ·δ^i_l + ∇_α λ^ᾱ ·δ^ī_l − a^{αi} R_{αl} − a^{αβ} R^i_{αβl} ,

where μ^{def}= ∇_α λ^α , R_{ij}^{def}= R^α_{iαj} is the Ricci tensor, which is symmetric for the equiaffine connection ∇ .

When we contract (12) with F^l_i and then use properties of the Riemann and the Ricci tensors, we can see ∇_α λ^ᾱ = 0 . We apply the conjugation operation bar on the indices i and l, and subtract (12) from the result. After some calculations we have

n ·(∇ ¯_l λ^ī − ∇_l λ^i ) = ( a^{αi} R_{αl} + a^{αβ} R^i_{αβl} ) − (a^{α ī} R_α¯_l + a^{αβ} R^ī_{αβ l̄} ) ,

and from (12) we find (13) n ∇_l λ^i = μ δ^i_l − a^{αβ} T^i_{lαβ} , where T^i_{lαβ}^{def}= n − 1 n (δ^i_β R_{αl} + R^i_{αβl} ) + 1 n (δ^ī_β R_α¯_l + R^ī_{αβ l̄} ) .

5. Holomorphically projective mappings from A_n ∈ C^r (r ≥ 2) onto K̄_n ∈ C^2 Let A_n = ( M, ∇ , F ) be a manifold M with an equiaffine connection ∇ and with a covariantly constant complex structure F (i.e. F^2 = − Id and ∇ F = 0) , which admits holomorphically projective mappings onto the Kähler manifold K̄_n = ( M, ḡ, F ). We suppose that A_n ∈ C^{r − 1} (Γ^h_{ij} (x) ∈ C^{r − 1} , r ≥ 2, F^h_i (x) ∈ C^1 ) and K̄_n ∈ C^2 (ḡ_{ij} (x) ∈ C^2 ) .

From ∇_j F^h_i = 0 it follows that F^h_i ∈ C^r . We proof the following theorem

300 I. HINTERLEITNER AND J. MIKEŠ

Theorem 5. If A_n ∈ C^{r − 1} (r ≥ 2) admits holomorphically projective mappings onto K̄_n ∈ C^2 , then K̄_n ∈ C^r .

The proof of this theorem follows from the following lemmas. Lemma 1 (see [11]). Let λ^h ∈ C^1 be a vector field and ϱa function. If ∂_i λ^h − ϱ δ^h_i ∈ C^1 , then λ^h ∈ C^2 and ϱ∈ C^1 . Lemma 2. If A_n ∈ C^2 admits a holomorphically projective mapping onto K̄_n ∈ C^2, then K̄_n ∈ C^3 . Proof. In this case equations (10) and (13) hold. According to our assumptions, Γ^h_{ij} ∈ C^2 and ḡ_{ij} ∈ C^2. By a simple check-up we find Ψ ∈ C^2, ψ_i ∈ C^1, a^{ij} ∈ C^2, λ^i ∈ C^1 and R^h_{ijk} , R_{ij} ∈ C^1 .

From the above-mentioned conditions we easily convince ourselves that from equation (13) follows ∂_l λ^i − μ/n ∈ C^1. From Lemma 1 follows that λ^i ∈ C^2, μ ∈ C^1. Differentiating (10) twice we convince ourselves that a_{ij} ∈ C^3, and, evidently, also Ψ ∈ C^3 and ḡ_{ij} ∈ C^3 . □ Further we covariantly differentiate (13) by x^m , and after alternation of the indices l and m and application of the Ricci identities and (10) we obtain: (14) − nλ^α R^i_{αlm} = δ^i_l ∇_m μ − δ^i_m ∇_l μ − a^{αβ} (∇_m T^i_{lαβ} − ∇_l T^i_{mαβ} ) − λ^α Θ^i_{αlm} , where

Θ^i_{αlm}^{def}= T^i_{lαm} + T^i_{lmα} + T^i_{lām} + T^i_{lm ā} − T^i_{mαl} − T^i_{mlα} − T^i_{m āl} − T^i_{ml ā} . We contract formula (14) w.r. to the indices i and m, and we get (15) (n − 1) ∇_l μ = n λ^α R_{αl} − a^{αβ} (∇_γ T^γ_{lαβ} − ∇_l T^γ_{γαβ} ) − λ^α Θ^γ_{αlγ} .

The following theorem is the result of previous computations and Theorem 1. Theorem 6. Let A_n (∈ C^r , r ≥ 2) be an equiaffine space with affine connection and let be defined a covariantly constant affinor F^h_i such that F^h_α F^α_i = − δ^h_i . Then A_n admits a holomorphically projective mapping onto a Kählerian space K̄_n (∈ C^2) if and only if the following system of linear differential equations of Cauchy type is solvable with respect to the unknown functions a^{ij} , λ^i and μ:

(16)

∇_k a^{ij} = λ^i δ^j_k + λ^j δ^i_k + λ^ī δ^{j̄}_k + λ^{j̄} δ^ī_k ;

n ∇_l λ^i = μ δ^i_l − a^{αβ} T^i_{lαβ} ;

(n − 1) ∇_l μ = n λ^α R_{αl} − a^{αβ} (∇_γ T^γ_{lαβ} − ∇_l T^γ_{γαβ} ) − λ^α Θ^γ_{αlγ} , where the matrix (a^{ij} ) should further satisfy det ‖a^{ij} ‖ ≠ 0 and the algebraic conditions (17) a^{ij} = a^{ji} ; a^{ī j̄} = a^{ij} . Here T and Θ are tensors which are explicitly expressed in terms of objects defined on A_n , i.e. the affine connection A_n and the affinor F^h_i .

ON HOLOMORPHICALLY PROJECTIVE MAPPINGS 301

This theorem is a generalization of results in [5, 7, 1, 16, 19], see [18, 22, 26]. The system (16) does not have more than one solution for the initial Cauchy conditions a^{ij} (x_o) = a^{ij}_o , λ^i(x_o) = λ^i_o, μ(x_o) = μ_o under the conditions (17). Therefore the general solution of (14) does not depend on more than N_o = 1/4 (n + 1)^2 parameters. The question of existence of a solution of (14) leads to the consideration of integrability conditions, which are linear equations w.r. to the unknowns a^{ij} , λ^i and μ with coefficient functions defined on the manifold A_n .

Acknowledgement. The paper was supported by the grant P201/11/0356 of The Czech Science Foundation and by the project FAST-S-13-2088 of the Brno University of Technology.

References

[1] Lami, R. J. K. al, Škodová, M., Mikeš, J., On holomorphically projective mappings from equiaffine generally recurrent spaces onto Kählerian spaces , Arch. Math. (Brno) 42 (5) (2006), 291–299.

[2] Alekseevsky, D. V., Marchiafava, S., Transformation of a quaternionic Kaehlerian manifold , C. R. Acad. Sci. Paris, Ser. I 320 (1995), 703–708.

[3] Apostolov, V., Calderbank, D. M. J., Gauduchon, P., Tønnesen-Friedman, Ch. W., Extremal Kähler metrics on projective bundles over a curve , Adv. Math. 227 (6) (2011), 2385–2424.

[4] Beklemishev, D.V., Differential geometry of spaces with almost complex structure , Geometria.

Itogi Nauki i Tekhn., VINITI, Akad. Nauk SSSR, Moscow (1965), 165–212. [5] Domashev, V. V., Mikeš, J., Theory of holomorphically projective mappings of Kählerian spaces , Math. Notes 23 (1978), 160–163, transl. from Mat. Zametki 23 (2) (1978), 297–304.

[6] Eisenhart, L. P., Non–Riemannian Geometry , Princeton Univ. Press, 1926, AMS Colloq.

Publ. 8 (2000). [7] Hinterleitner, I., On holomorphically projective mappings of e–Kähler manifolds , Arch. Math.

(Brno) 48 (2012), 333–338. [8] Hinterleitner, I., Mikeš, J., On F–planar mappings of spaces with affine connections , Note Mat. 27 (2007), 111–118.

[9] Hinterleitner, I., Mikeš, J., Fundamental equations of geodesic mappings and their generalizations , J. Math. Sci. 174 (5) (2011), 537–554.

[10] Hinterleitner, I., Mikeš, J., Projective equivalence and spaces with equi–affine connection , J.

Math. Sci. 177 (2011), 546–550, transl. from Fundam. Prikl. Mat. 16 (2010), 47–54. [11] Hinterleitner, I., Mikeš, J., Geodesic Mappings and Einstein Spaces , Geometric Methods in Physics, Birkhäuser Basel, 2013, arXiv: 1201.2827v1 [math.DG], 2012, pp. 331–336.

[12] Hinterleitner, I., Mikeš, J., Geodesic mappings of (pseudo-) Riemannian manifolds preserve class of differentiability , Miskolc Math. Notes 14 (2) (2013), 575–582.

[13] Hrdina, J., Almost complex projective structures and their morphisms , Arch. Math. (Brno) 45 (2009), 255–264.

[14] Hrdina, J., Slovák, J., Morphisms of almost product projective geometries , Proc. 10th Int.

Conf. on Diff. Geom. and its Appl., DGA 2007, Olomouc, Hackensack, NJ: World Sci., 2008, pp. 253–261.

[15] Jukl, M., Juklová, L., Mikeš, J., Some results on traceless decomposition of tensors , J. Math.

Sci. 174 (2011), 627–640. [16] Mikeš, J., On holomorphically projective mappings of Kählerian spaces , Ukrain. Geom. Sb.

23 (1980), 90–98.

302 I. HINTERLEITNER AND J. MIKEŠ

[17] Mikeš, J., Special F—planar mappings of affinely connected spaces onto Riemannian spaces , Moscow Univ. Math. Bull. 49 (1994), 15–21, transl. from Vestnik Moskov. Univ. Ser. I Mat. Mekh. 1994, 18–24.

[18] Mikeš, J., Holomorphically projective mappings and their generalizations , J. Math. Sci. 89 (1998), 13334–1353.

[19] Mikeš, J., Pokorná, O., On holomorphically projective mappings onto Kählerian spaces , Rend.

Circ. Mat. Palermo (2) Suppl. 69 (2002), 181–186. [20] Mikeš, J., Shiha, M., Vanžurová, A., Invariant objects by holomorphically projective mappings of Kähler spaces , 8th Int. Conf. APLIMAT 2009, 2009, pp. 439–444.

[21] Mikeš, J., Sinyukov, N. S., On quasiplanar mappings of space of affine connection , Sov.

Math. 27 (1983), 63–70, transl. from Izv. Vyssh. Uchebn. Zaved. Mat.. [22] Mikeš, J., Vanžurová, A., Hinterleitner, I., Geodesic Mappings and some Generalizations , Palacky University Press, Olomouc, 2009.

[23] Otsuki, T., Tashiro, Y., On curves in Kaehlerian spaces , Math. J. Okayama Univ. 4 (1954), 57–78.

[24] Petrov, A . Z., Simulation of physical fields , Gravitatsiya i Teor. Otnositelnosti 4–5 (1968), 7–21.

[25] Prvanović, M., Holomorphically projective transformations in a locally product space , Math.

Balkanica 1 (1971), 195–213. [26] Sinyukov, N. S., Geodesic mappings of Riemannian spaces , Moscow: Nauka, 1979. [27] Škodová, M., Mikeš, J., Pokorná, O., On holomorphically projective mappings from equiaffine symmetric and recurrent spaces onto Kählerian spaces , Rend. Circ. Mat. Palermo (2) Suppl. 75 (2005), 309–316.

[28] Stanković, M. S., Zlatanović, M. L., Velimirović, L. S., Equitorsion holomorphically projective mappings of generalized Kaehlerian space of the first kind , Czechoslovak Math. J. 60 (2010), 635–653.

[29] Yano, K., Differential geometry on complex and almost complex spaces , vol. XII, Pergamon Press, 1965.

I. Hinterleitner, Brno University of Technology, Faculty of Civil Engineering, Department of Mathematics, Žižkova 17, 602 00 Brno, Czech Republic E-mail : hinterleitner.irena@seznam.cz

J. Mikeš Palacky University, Department of Algebra and Geometry, 17. listopadu 12, 771 46 Olomouc, Czech Republic E-mail : josef.mikes@upol.cz