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Abstract

Six-dimensional Ké&hlerian and nearly-Ké&hlerian submanifolds of Cayley algebra are considered. Spectra of
some classical tensors of such submanifolds of the octave algebra are computed. It is proved that a nearly-
Kahlerian six-dimensional submanifold of Cayley algebra is conharmonically flat if and only if it is
holomorphically isometric to the complex Euclidean space c?® with a canonical Kahlerian structure.
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Introduction

The almost Hermitian structures (AH-structures)

belong to the most substantial differen tial-
geometrical  structures. A great number of
signification publications have been devoted to  the

study of such structures. These works characterize
almost Hermitian structures from the  point of view
of differential geometry as well as of modern
theoretical physics. Such well-known mathematicians
as R. Brown, E. Calabi, N. Ejiri, A. Gray, L.M.
Hervella, K.-T. Kim, T. Koda, M. Prvanovic, G.
Rizza, K. Sekigawa, I. Vaisman, L. Vanhecke, K.
Yano made a great contribution to the theory of
almost Hermitian structures. No doubt that one of the
first places in this list of names will be occupied by
the Russian geometer Vadim  Feodorovich
Kirichenko who has obtained a set of important
results in this field (see, for instance, [27] - [36]). He
was one of the fist scientists to use systematically the
method of associated G-structures. This method is the
modern variant of Cartan's exterior form method [11]
developed by G. F. Laptev and A.M. Vasil’ev. Before
V.F. Kirichenko, most significant investigation on
almost Hermitian structures was done in terms of
Koszul's invariant calculation [37]. Without denying
the effective Koszul's calculation system, V.F.
Kirichenko and his pupils (H. Aboud, A. Abu-
Saleem, M. Banaru, I. Borisovsky, A. Gritsans, A.
Rustanov, A. Shihab, L. Stepanova, E. Volkova, B.
Zayatuev and others) have obtained the principal part
of their results precisely by the method of associated
G-structures.

The existence of 3-vector cross products on Cayley
algebra gives a lot of substantial examples of almost
Hermitian manifolds. As it is well known, every 3-
vector cross product on Cayley algebra induces a 1-
vector cross product (or, what is the same in this case,
an almost Hermitian structure) on its six—dimensional
oriented submanifold (see [16]). Such almost
Hermitian structures (in particular, nearly-Kéhlerian
structures) were studied by a number of authors: E.
Calabi [10], A. Gray [14], [15], [16], [17], V.F.
Kirichenko [27], [29], {30], [32], Haizhong Li and

Nearly-Kéhlerian manifold, Ka&hlerian manifold, Kirichenko tensors,

142

Tensor spectrum,

Guoxin Wei [21], [22], H. Hashimoto [22], [23], [24],
K. Sekigawa [38], L. Vranchen [40], N. Ejiri [12], S.
Funabashi and J.S. Pak [13] and others. For example,
a complete classification of Kahlerian and nearly-
Kéhlerian structures on six-dimensional submanifolds
of the octave algebra has been obtained [27], [29].

It is known that the classes of Kéhlerian and nearly-
Ké&hlerian manifolds are the most important classes of
almost Hermitian manifolds. We also note that all
Cray-Hervella classes of almost Hermitian manifolds
include the class of Kahlerian manifolds [20].

Our main result is the computation of the spectra for
some classical tensors. We have obtained all types of
the components for the tensor of Riemannian
curvature, the Ricci tensor, the Weyl tensor of
conformal curvature and the conharmonic curvature
tensor.

From above mentioned results and from our previous
results [3], [5], [6], [8], [9], [36], [39] we deduce
some conclusions on geometry of Kahlerian and
nearly-Kéhlerian submanifolds of Cayley algebra.
Preliminaries

We consider an almost Hermitian manifold, i.e. a 2n-
dimensional manifold, having a

Riemannian metric g =(-,-) and an almost complex
structure J. Besides the following condition must hold
(JX,JY)=(X.Y), VX, YeRWM™),

where §(M *") is the module of smooth vector fields
on M* [20], [35]. All manifolds, tensor fields and

similar objects are assumed to be of the class C” .

The specification of an almost Hermitian structure on
a manifold is equivalent to the setting of a G-
structure, where G is the unitary group U(n) [31],

[35]. Its elements are the frames adapted to the
structure (A-frames). They look as follows:

(p, & ,...,en,ei,...,gﬁ)
where &, are the eigenvectors corresponded to the

eigenvalue i=+-1, and &, are the eigenvectors
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corresponded to the eigenvalue — 7 . Here and further
the index a ranges from 1 to n, and we state
a=a+n.

It is reasonable to consider the most important tensor
written in an A-frame. This corresponds to the
problems of the study of almost Hermitian manifolds.
V.F. Kirichenko, who worked out such a method
[31], has introduced the notion of the tensor
spectrum.

The spectra of the tensors, determining the almost
Hermitian structure on a manifold, look as follows
[31], [35]:

)9,=0, 9,=5, 9. 25:, 94 =0;

2)J2=is7, I =0, JZ =0, Jg‘ =-is).

(Here and further the indices a, b, ¢, d, h range from 1
ton,andweset &=a+n, i=+v—1).

We recall that the fundamental (or Kéhlerian) form of
an almost Hermitian manifold is determined by
FX,V)=(X,JY), X, YeNM™).

The spectrum of the fundamental form of an almost
Hermitian manifold looks as follows [35]:

Fo=0, F,=i5, F,=-i5!, F,=0.

Thus, the matrices of the Riemannian metric, of the
almost complex structure J and of the fundamental
form F of an almost Hermitian manifold in an A-
frame will be written down as follows:

0|1 0 0 il )
(ij)_{W‘Tn] 1)

' il
n
(gkp—{ } (J'j‘)-[ .
Ih 0 |-l

where | | is the identity matrix.

From [18], [19], [20], [28], we note that the almost
Hermitian structure is called nearly-Ké&hlerian
structure (in short, NK-structure) if its fundamental
form F(X,Y)=(X, ) is a Killing form or that is

n
0

equivalent to the condition

V()X =0; X eR(M™M).

The nearly-Kahlerian structure is called Kahlerian if
VJ =0, otherwise it is a proper nearly-Kéhlerian
structure. It is well known [35] that the structural
equations of the Riemannian connection of a nearly-
Kahlerian structure on the space of the corresponding
G-structure (called the Cartan structural equations of
the nearly-Kahlerian structure) have the following
form:

1. do® =wf ro® +B™ 0, ro;

)

3. daf = 0 Ao +(2B* "B, + AY) 0° Ay,

2. do, =-0> Ao, +B,.0"° Ao,

where o, = 0.

Here {B*}, {Bac} and { A¥} are the systems of
functions in the associated space of the G-structure
serving the components of the complex tensors on

M 2" These tensors are called Kirichenko structural
tensors [1] of the first, second and third order,
respectively. Being so, the structural tensors of the
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first and second order are skew-symmetrical and the
structural tensors of the third order are symmetrical
by any pair of superscript or subscript indices [1].

In addition, it is known that the components of the
Kirichenko structural tensors of the first and second
order of a NK-manifold satisfy the following
identities:

1' dBabc _Bhbcw;{_Bahcwrl‘)_Babhwch :Ov

2. dBabc - Bhbca)ila1 - Bahca);1 (3)

We remark that the Kirichenko tensors were used
mainly for characterization of Hermitian manifolds,
i.e. of almost Hermitian manifolds with an integrable
almost Hermitian structure (see, for instance, [1], [2],
(31, [41. [6]. [7]).

The relationships (3) are equivalent to the parallelism
of these tensors in the associated connection [1]. The
components of the third order Kirichenko structural
tensor satisfy the following identity:

dAY + Al + A of - Al ] -

c _
— B, =0-

adh
C a)h

where {AXN3} and {AX"} are the systems of

functions in the space of the corresponding G-
structure that are used as the components of the
covariant differential structural tensor of the third
order in the associated connection. We remark that
they are symmetrical by any pair of superscript or
subscript indices. (We can remind that the associated
connection of an almost Hermitian manifold is called

ah _d _ pad __h
ca)h_ cha)_'_

the connection V =V + T, where T is the composite

tensor of the adjoint Q-algebra [31]). We can also

note that the components of structural tensor of a NK-

manifold satisfy the formulae of complex conjugation

[35]:

—ab —ad
Ba ’ = Babc; ASC = A:g ' (4)

As is known, the structural tensor of the first and

second order vanish precisely when the manifold is

Kéhlerian [3]. For convenience, we will take the

following notations:

Bbacd =B Bue:  Bp =By

B=BZ; A= A%

Let R, Ric,K be the Riemannian curvature tensor

(or the Riemann-Christoffel tensor [11], [35]), the

Ricci tensor and the scalar curvature of the manifold

M 2", respectively. We remind that the main nonzero
components of these tensors on the space of the G-
structure (i.e. in an A-frame) for a NK-manifold have
the following form, respectively [35]:

a

ac
c !

Ry, =-2B%; R, =B¥ + AY; Rabeg = Riped =0;
Ric,, = 0} Ric, =38 - A'; )
K =6B - 2A.

The other nonzero components of these tensors are
calculated with regard to the reality and classical
characteristics of symmetry [35].
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The main results

As it is known [20], [35], a necessary and sufficient
condition for an almost Hermitian structure to be
nearly-Kéhlerian is the following:

v, (F)(X,Y)=0-

Using the definitions of Kirichenko tensors, by direct
computing it is possible to reformulate this condition
in terms of Kirichenko tensors.

THEOREM A [27], [29]. An almost Hermitian
structure is nearly-Kéhlerian if and only if

B*=-B"™ , B, =—B
B*.=0,B,°=0 -
That is why we can rewrite the Cartan structural
equations for the case when the almost Hermitian
structure is nearly-Kéhlerian.

THEOREM B [27], [3]. The first group of Cartan
structural equations of a nearly-Ké&hlerian structure is
the following:

do* = Ao + B™ o, ra, ;

bac 1

(6)

_ b b c
dw,=-w, rna, +B,, @ ro®,

where g#__gb B —_B

bac *

Let O = R® be the Cayley algebra. As it is well-
known [16], two non-isomorphic three-fold vector
cross products are defined on it by means of the
relations:

B(X,Y,Z2)=-X(YZ)+(X.Y)Z+(Y,Z)X —(Z,X)Y,
P(X,Y,Z)=—~(XY)Z+(X,Y)Z+(Y,Z)X —(Z,X)Y,

where X,Y,Z €O, <-, > is the scalar product in O

and X — X is the conjugation operator. Moreover,
any other three-fold vector cross product in the octave
algebra is isomorphic to one of the above-mentioned
two.

If M®%cO is a six-dimensional oriented
submanifold, then the induced almost Hermitian

structure {; o :<.,.>} is determined by the relation
Ja(X):})a(X9el,ez)5 a:l,2,

where {e, e, } is an arbitrary orthonormal basis of the
normal space of M ®ata point p, XeT,(M% [16].
We recall that the point p < a° is called general [27],
[29], if

e eT,(M*)

where ¢, is the unit of Cayley algebra. A submanifold
M® < O, consisting only of general points, is called
a general-type submanifold [27]. In what follows, all
submanifolds M°® that will be considered are
assumed to be of general type.

Let's use the Cartan structure equations of the
Hermitian M ¢ O obtained in [29].

1 1
do® =0? A0" + =D, 0° A0, +—=5""D, 0, r0,;
J2 J2
d _ b 1 he b 1 h b c.
@, ==, Ny + =D 0 ANO” +—=¢4,D"g0” A7,
V2 J2

Y]
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)a}k NI

dof =0 A of - [; S Dy Do + D TATH
where '
Dy =FT§ +iTy; Dy =7T¢
D" = Dy
5o =520) — 825,

Epe = €, £™ = g2 are the components of the

third-order Kronecher tensor [29], {Tfj}are the

components of the configuration tensor (or the Euler

curvature tensor [11]) of ar® 0.

We note that 7 = o, , @2 = —w? - Here and further
a,b,c,d,e, f,9,h=123;, v,p=78;

i, j,k,I,mn,p,r,s=12345,6;

d=a+3.

Taking into account (6), we can rewrite the Cartan

structural equations for case when the almost
Hermitian a7 < o is nearly-Kahlerian:

it

¢

D,°=D,; D".=D.;

hc’

1
do® = 0 Ao’ +—=&""D,%0, ra,;
2

b
do, =-w, Ao, ++

ﬁgah[thc]wb IO (8)
dod =0l Ao —[%é‘;gh Dy D%i +ZTé”[’ij”]’bJa)k NI
4
THEOREM 1. For six-dimensional almost

Hermitian submanifolds of Cayley algebra the
following equivalence is fulfilled:

B™ =—B™ & Ddézéag‘tr(odé)-

Proof

1. Let B® =—B"™ je. B®™ +B" =0.

Now let us use the expressions for Kirichenko
structural tensors for six-dimensional almost
Hermitian submanifolds of Cayley algebra from (8):
%gah[b Dhc] +%gbh[aDhC] =0;

1 1 e 1 i 1 e ;
—&"Dy——=&"D,+—=¢ "D ——=¢ "D, =0’

\/E he \/E hb \/E hé \/E ha

£™D,; + ™D, =0;

(6): 54 Dy + 84Dy =05

(516) —5357) D +(575) —5587) Dy =0

E?Ddﬁ _5daDni +51deé _5:Dva :0;

(bf): D, —5tr(D,) + 3Dy, — D, =0;
1.,

D :§§dtr(Dda)'

2. Conversely, let
1

Des :§5§tr(Dda)'
Then
BalbC + BbaC = 1 ahb ¢c ahc ¢b
—=tr(Dy,) (™8, —&%°6,)
3 (2 d: h h
1 bha ¢c bhc ca
+——=tr(Dy) (g™, —&7°5,) =
3\/5 ( d )( h h)
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:%tr(%) (" — &™) =0"

That is why B®* = —B"*

So, THEOREM 1 is completely proved..
Corollary 1. The matrix (Dy) determinig the
configuration tensor of a six-dimensional nearly-
Ké&hlerian submanifolds of Cayley algebra has the
following form:

0 |4l
ul, | O
where |, is the identity matrix.
Knowing matrix (D), we can exhaustively correct
the Cartan structural equations (8) of a nearly-
Kahlerian M° < O.

THEOREM 2. The Cartan structural equations of a

six-dimensional nearly-Kéhlerian submanifold of
Cayley algebra are the following:

ach

(D)=

a a b .
do® =w, A" +ue™ o, Ao

do, =-0° Ao, + T &,y 0° AO°; ©)

dof =w ol +IAT, 5i0° ro® +
1 ace, 3 cace 2 TN h
+((—55b 3¢ +§5d§b)\/1\ —2TTy) o, ne® —IAT 650
Taking into account that an almost Hermitian

submanifold of Cayley algebra is Kahlerian precisely
when its matrix (Dy) vanishes, we write down the

Cartan structural equations of Kahlerian M°® = O.
Corollary 2. The Cartan structural equations of a

six-dimensional nearly-Kdahlerian submanifold of

Cayley algebra are the following:

do® =0d ne® ;

do, =—0° A o,; (10)

dog =0 Aoy -2T, T o, Ao,

We remark that this result was obtained by V.F.

Kirichenko in a different way [29].

These structural equations contain all information

about the geometry of such six-dimensional

submanifolds of Cayley algebra. For instance, we can

compute the spectra of some classical tensors of
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Kahlerian M® — O. In view of the reality and the
symmetry properties of the tensor of Riemannian
curvature [35], we conclude that only four types of
components of this tensor determine its spectrum,
namely:
S Réﬁcd v Ripeg
By direct computing we obtain the following result:
Raca =05 Raw=0; R 0;
Rapea = _2Té7é sz :

Now, we use the definition of the Ricci tensor [35]:
ric,; = R™kjm .
That is why we get:

abed

Fic,, =R ac + R ahe =R ¢ + Regpe =05

ricéb =R e +R e = Resse * Reane =Reane =Raeen = — 2Té7é Tc7b :
H _DC -~ [ _ _ 7 7

ric; =R%sc +R%ae =R, +R ., =R . = 2T, T..

ric, =R +R°ac =R . +R 0.

céabé ¢abe
So, the tensor Ricci spectrum is the following:

ric, =0;

ric, = —-2T.T..

Next, we compute the spectrum of Weyl tensor of

conformal curvature [35] defined by

c N g 1 . . . .
Wijkl =Ry +E(”Cik gy +ricy gy —ric, g, —ric, g,)+

L S
(n—Dn—2) ox 979w

where K is the scalar curvature.
Putting n=6, by direct computing we obtain:

Wabcd :O '
Wébcd =0;
1
abod Z_E( ;ﬁ ThZ: 55 +T57; Thﬁ O _T;ﬁ Th7d 5cb _T57ﬁ Th7c 5:16) +
K b,
20%
7 7 1 7 7 c 7 7 a K c a
Wy, =— 2T.T] + E(Taﬁ T 5 +TL T 62) TR

Let us put together the obtained results. The spectra
of the structural tensors and of the fundamental form
are found from (1).

Table of classical tensors of six-dimensional K&hlerian submanifolds of Cayley algebra

TENSOR TENSOR SPECTRUM
Almost complex structure Jg=isy, Ji=0, JI=0 J}=-i5}
Riemannian metric 0,=0 0,=0 ¢ ; :5: g9, =0
Fundamental form Fp=0 Fy=-i8, g,=i5), g,=0

Riemannian curvature tensor

Raped =0, Rug =0, R
Rinea = _ZTé7c‘ Tij

0,

abod

Ricci tensor

ric, =0, MCgyp = —2T. T,

Weyl tensor

abed

K Cc a
Wipeq = = 2T Ty + E(T;ﬁ VN +Tc:; T 55) +?05b Sy -

Wopeg =0, Wy =0,

1 a a
ST oy Ty T o0 T T o0 Ty T o7) +
+ K o
20

1
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We remark that these data define more exactly the
results obtained on six-dimensional Hermitian (i.e.
integrable almost Hermitian) submanifolds of Cayley
algebra [3], [6].
We remind that the notion of conharmonic curvature
tensor was introduced by Y. Ishii [26]. In accordance
with the definition,
Ch(X,Y,Z,W)=R(X,Y,Z,W)-

1 [(X,.W)Ric(Y,Z)-(X,Z)Ric(Y,W)
T n—2[+(Y,Z)Ric(X,W)- (Y, W)Ric(X,Z)
Using the properties of the conharmonic curvature
tensor of nearly-Ké&hlerian manifolds established in
recent works in this direction [36], [39], we deduce
some results in the theory of six-dimensional nearly-
Kéhlerian and Kahlerian submanifolds of Cayley
algebra.
References
[1] Abu-Saleem A., Banaru M. Some applications of
Kirichenko tensors. An. Univ. Oradea, 17 (2010), N5,
201-208.
[21 Abu-Saleem A., Banaru M. On parakéhlerian and
C-parakahlerian manifolds. Abhath Al-Yarmouk.
Basic Sci.&Eng. Irbid, 15 (2006),.N1, 101-109.
[3] Banaru M.B. Hermitian geometry of six-
dimensional submanifolds of Cayley algebra (PhD
thesis). MSPU, Moscow, 1993 (in Russian).
[4] Banaru M.B. Two theorems on cosymplectic
hypersurfaces  of  six-dimensional ~ Hermitian
submanifolds of Cayley algebra. Journal of Harbin
Institute of Technology, 8 (2000), N 1, 38-40.
[5] Banaru M.B. A note on 6-dimensional Hermitian
submanifolds of Cayley algebra. Buletinul Stintific
Univ. Timisoara. V. 45 (59) (2000), N2, 17-20.
[(] Banaru M.B. On tensors spectra of six-
dimensional Hermitian submanifolds of Cayley
algebra. Recent Problems in Field Theory, Kazan, 1
(2000), 18-21.
[71 Banaru M.B. A note on R,-and cR,-manifolds.
Journal of Harbin Institute of Technology, 9 (2002),
N2, 136-138.
[8] Banaru M.B. A note on six-dimensional G;-
submanifolds of octave algebra. Taiwanese Journal of
Mathematics, 6 (2002), N3, 383-388.
[9] Banaru M.B. Hermitian manifolds and U-
cosymplectic  hypersurfaces axiom. Journal of
Sichuan Normal University (Natural Science), 26
(2003), N3, 261-263.
[10] Calabi E. Construction and properties of some 6-
dimensional almost complex manifolds. Trans. Amer.
Math. Soc., .87 (1958), N2, 407-438.
[11] Cartan E. Riemannian geometry in an orthogonal
frame. MGU, Moscow, 1960.
[12] Ejiri N. Totally real submanifolds in a 6-sphere.
Proc. Amer. Math. Soc., 83 (1981), 759-763.
[13] Funabashi S., Pak J.S. Tubular hypersurfaces of
the nearly Kahler 6-sphere. Saitama Math. J.,19
(2001), 13-36.
[14] Gray A. Some examples of almost Hermitian
manifolds. Illinois J. Math., 10 (1966), N2, 353-366.

146

ISSN: 1813 - 1662

THEOREM 4. A nearly-Kéhlerian six-dimensional
submanifold of Cayley algebra is a conharmonically
parakéhlerian if and only if it is a Ricci-flat Kéhlerian
manifold.

THEOREM 5. A nearly-Kahlerian six-dimensional
submanifold of Cayley algebra is conharmonically
flat if and only if it is holomorphically isometric to

the complex Euclidean space C? with a canonical
Kéhlerian structure.

THEOREM 6. A simply connected nearly-Kéhlerian
six-dimensional submanifold of Cayley algebra is a
manifold of pointwise constant holomorphic
conharmonic curvature if and only if it is a manifold
of global constant holomorphic conharmonic
curvature.

[15] Gray A. Six-dimensional almost complex
manifolds defined by means of three-fold vector cross
products. T6hoku Math. J., 21 (1969), N4, 614-620.
[16] Gray A. Vector cross products on manifolds.
Trans. Amer. Math. Soc.,141 (1969), .465-504.

[17] Gray A. Almost complex submanifolds of the six
sphere. Proc. Amer. Math. Soc., 20, (1969), 277-280.
[18] Gray A. Nearly Ké&hler manifolds. J. Diff.
Geom., 4 (1970), 283-309.

[19] Gray A. The structure of nearly Kéhler
manifolds. Math. Ann., 223 (1976), 223-248.

[20] Gray A., Hervella L.M. The sixteen classes of
almost Hermitian manifolds and their linear
invariants. Ann. Mat., Pura Appl., 123 (1980), N4,
35-58.

[21] Haizhong Li. The Ricci curvature of totally real
3-dimensional submanifolds of the nearly-Kaehler 6-
sphere. Bull. Belg. Math. Soc.-Simon Stevin, 3
(1996), 193-199.

[22] Haizhong Li., Gouxin Wei. Classification of
Lagrangian Willmore submanifolds of the nearly-
Kaehler 6-sphere  S°(1) with constant scalar

curvature. Glasgow Math. J., 48 (2006), 53-64.

[23] Hashimoto H. Characteristic classes of oriented
6-dimensional submanifolds in the octonions. Kodai
Math. J., 16 (1993), 65-73.
[24] Hashimoto H.
submanifolds in the octonions.
Math. Sci.,18 (1995), 111-120.
[25] Hashimoto H., Koda T., Mashimo K., Sekigawa
K., Extrinsic homogeneous Hermitian 6-dimensional
submanifolds in the octonions, Kodai Math. J., 30
(2007), 297-321.

[26] Ishii Y. On conharmonic
Tensor. N.S., 7 (1957), 73-80.

[27] Kirichenko V.F. On nearly-Kahlerian structures
induced by means of 3-vector cross products on six-
dimensional submanifolds of Cayley algebra, Vestnik
MGU, 3 (1973), 70-75.

[28] Kirichenko V.F. Differential geometry of K-
spaces. Problems of Geometry, 8 (1977), 139-161.

Oriented 6-dimensional
Internat. J. Math.

transformations,



Tikrit Journal of Pure Science 20 (4) 2015

[29] Kirichenko V.F. Classification of Kahlerian
structures, defined by means of three-fold vector
cross products on six-dimensional submanifolds of
Cayley algebra, lzvestia Vuzov. Math., 8(1980), 32-
38.

[30] Kirichenko V.F. Rigidity of almost Hermitian
structures induced by 3-vector cross products on six-
dimensional submanifolds of Cayley algebra. Ukrain
Geom. Shornik, 25 (1982), 60-68.

[31] Kirichenko V.F. Methods of generalized
Hermitian geometry in the theory of almost contact
metric manifolds. Problems of Geometry, 18 (1986),
25-71.

[32] Kirichenko,V.F.: Hermitian geometry of six—
dimensional symmetric submanifolds of Cayley
algebra. Vestnik MGU, 3(1994), 6-13.

[33] Kirichenko V.F. Generalized quasi-Kéhlerian
manifolds and axioms of CR-submanifolds in
generalized Hermitian geometry, I. Geom. Dedicata,
51 (2004), 75-104.

[34] Kirichenko V.F. Generalized quasi-Ké&hlerian
manifolds and axioms of CR-submanifolds in

ISSN: 1813 - 1662

generalized Hermitian geometry, Il. Geom. Dedicata,
52 (2004), 53-85.

[35] Kirichenko V.F. Differential geometrical
structures on manifolds. MSPU, Moscow, 2003 (in
Russian).

[36] KirichenkoV.F., Shihab A.A. On geometry of the
tensor of conharmonic curvature of nearly-Kahlerian
manifolds. Fundamental and Applied Mathematics,
16 (2010), N2, 43-54.

[37]1 Koszul J. Varietes Kahlerienes.
Paolo, 1957.

[38] Sekigawa K. Almost complex submanifolds of a
six-dimensional sphere, Kodai Math. J., .6 (1983),
174-185.

[39] Shihab A.A. Geometry of the tensor of
conharmonic curvature of nearly-Kahlerian manifolds
(PhD thesis). Moscow State Pedagogical Univ., 2011
(in Russian).

[40] Vranchen L. Special Lagrangian submanifolds of
the nearly Kaehler 6-sphere. Glasgow Math. J., 45
(2003), 415-426.

Notes, Sao-

RS et el Losdaes il an A gy Sl al) gaaiall 3 s Gl b
2 9ol gl deiline ¢ folgd sl se e
Ghall ¢ oS¢ 1S dnala ¢ Dpall aglall Lol LIS ¢ lunlyl) A’

bssg) fApntigl) lgulaill g0 deala

uaidlall

& 33l 3l G Ciulal Jladll ol Gilis e, (Sl 2l Al cld il lasSlly Sl gl Adsall cilishaiall Ly
13) dah g 13 iayseisS (Ssina (5SS oad Aall cilshaiall Sladl) Randan iy il Sl o) ey Al Aal) skl
Sinall (S clindll ae Ailiia ASLELe ilS €3 LAl lasS A

147



