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1. The object of the paper

Let (M, g) be a semi-Riemannian manifold of dimension ≥ 3. The mani-
fold (M, g) is locally symmetric if ∇R = 0, on M, where ∇ is its Levi-Civita
connection and R the curvature tensor. The proper generalization of locally
symmetric manifolds form semi-symmetric manifolds. They are character-
ized by the condition

R ·R = 0,

which holds on M, where R acts as a derivation. Some of the investigations
of such manifolds gave rise to the next generalization, namely to the pseu-
dosymmetric manifolds, i.e., manifolds satisfying on some set U ⊂ M the
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condition
R ·R = L Q(g,R), (1.1)

where L is a function on U and Q is a special operator (see section 2).
A manifold (M, g), dim M ≥ 3, is said to be Ricci pseudosymmetric,

resp. Ricci semi-symmetric, if

R · ρ = L Q(g, ρ), resp. R · ρ = 0, (1.2)

holds on the appropiate set U ⊂ M, and ρ is the Ricci tensor.
For a survey of results on different aspects of pseudosymmetric mani-

folds, we refer to [3]; see also [2], [10], [11], [14]. Among other problems
there were studied the extrinsic characterizations of Ricci pseudosymmetric
hypersurfaces of semi-Riemannian spaces of constant curvature in terms of
the shape operator. Namely, in [1] (see Theorems 3.1 and 3.2) the following
result is proved

Let M be a hypersurface of a semi-Reimannian space of constant curva-
ture and dimension n ≥ 3. Then M is Ricci pseudosymmetric if and only
if at every point p ∈ M, the second fundamental form h satisfies one of the
following conditions

h2 = αh + βq, α, β ∈ R, (1.3)

or
h3 = tr h h2 + λh, λ ∈ R.

In practicular, for semi-Euclidean space, the previous result imply

A hypersurface M of semi-Euclidean space of dimension n ≥ 3 is Ricci
pseudosymmetric if and only if for every point p ∈ M the tensor R · ρ
vanishes at p, or (1.3) holds.

In section 4 of the present paper, we adopt the notion of pseudosymme-
try and Ricci pseudosymmetry to the complex structure of the anti-Kähler
manifolds and then we extend the above theorems for the h-hypersurface
of anti-Kähler manifold of constant totally real sectional curvature. To do
this, we use two formulas proved in section 3, valid for h-hypersurface of the
anti-Kähler manifold of constant totally real sectional curvature. In section
2, we explain notations used in the paper.
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2. Preliminaries

Let M̃ be a connected differentiable manifold endoved with pseudo-
Riemannian metric G and a (1, 1) tensor field F such that, with respect
to the local coordinates, holds

FA
B FB

C = −δA
C , FE

A FD
B GED = −GAB, ∇̃DFA

B = 0. (2.1)

Here ∇̃ is the Levi-Civita connection of (M̃, G) and A,B, C,D ∈ {1, 2, . . . , 2m},
2m = dim M̃. The manifold (M̃, G, F ) is said to be anti-Kähler manifold
[12]. In some papers (M̃,G, F ) is named B-manifold ([6],[7],[13]) and in
some others - the Kähler manifold with the Norden metric ([8],[9]).

The manifold (M̃, G, F ) is orientable and evendimensional. The metric
G of such a manifold is indefinite and the signature is (m,m). Also, tr F = 0.

We denote by
R̃ABCD - the Riemannian curvature tensor,

ρ̃AB = R̃C
ABC - the Ricci tensor,

ρ̃*AB = FD
A ρ̃DB - the second Ricci tensor,

κ̃ = GAB ρ̃AB - the scalar curvature,

κ̃* = GAB ρ̃*AB - the second scalar curvature.
Since ∇̃F = 0, the curvature tensor and the Ricci tensors satisfy

FL
AFM

B R̃LMCD = −R̃ABCD ,

FL
AFM

B ρ̃LM = −ρ̃AB ,

FL
AFM

B ρ̃*LM = − ρ̃*AB .





(2.2)

The manifold (M̃, G, F ) is of pointwise constant totally real sectional
curvature if at p ∈ M, ([6], [7]):

R̃ABCD =

κ̃(p)
4m(m− 1)

(GADGBC −GACGBD − FL
AGLDFM

B GMC + FL
AGLCFM

B GMD)

− κ̃*(p)
4m(m− 1)

(GADFL
BGLC + GBCFL

AGLD −GACFL
BGLD −GBDFL

AGLC).

(2.3)
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If m ≥ 3, both functions κ̃ and κ̃* are constants.
Now, we consider a differentiable submanifold M of M̃, dim M = 2n,

n = m− 1. Suppose that M is expressed in each neighbourhood Ũ of M̃ by
the equations

xA = xA(ua) ,

where xA are the local coordinates of M̃ in Ũ and ua are the local coordinates
in U = Ũ

⋂
M. Lowercase Latin indices a, b, c, . . . , i, j, k, . . . run over the

range {1, 2, . . . , 2n}. M is said to be a h-hypersurface (holomorphic hypersur-
face) of M̃ if the restriction g of G on M has the maximal rank and the
complex structure F leaves invariant the tangent space of M at each point
p ∈ M. F induces on M the complex structure f such that (M, g, f) itself
is an anti-Kähler manifold [4]. Similarly to (2.1) and (2.2), we have

fa
i f j

a = −δj
i , fa

i f b
j gab = −gij , ∇if

k
j = 0 ,

fa
i f b

j Rablm = −Rijlm, ρ*ij = fa
i ρaj ,

fa
i f b

j ρab = −ρij , fa
i f b

j ρ*ab = − ρ*ij ,



 (2.4)

where ∇ is the Levi-Civita connection with respect to the metric g, and
Rijlm, ρij and ρ*ij denote the local components of the Riemannian curvature
tensor, Ricci tensor and the second Ricci tensor, respectively. We denote by
κ and κ* the scalar curvature and the second scalar curvature of (M, g, f).

Because F leaves invariant the tangent space of M, it leaves invariant
the normal space, too. There exist locally vector fields N1| and N2| normal
to M, such that ([4]):

GABN A
1| N B

1| = −GABN A
2| N B

2| = 1, GABN A
1| N B

2| = 0,

FA
B N B

1| = −N A
2| , FA

B N B
2| = N A

1| .

Denoting by h and k the second fundamental forms corresponding to N1|
and N2| respectively, we have

hij = fa
i kaj , kij = −fa

i haj . (2.5)

Also, we shall use

h2
ij = h a

i haj , h3
ij = h a

i h2
aj .
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It is easy to see that the following conditions are satisfied

fa
i f b

j hab = −hij , fa
i f b

j kab = −kij ,

fa
i haj = fa

j hai, fa
i kaj = fa

j kia,

h2
ij = h2

ji, fa
i f b

j h2
ab = −h2

ij , fa
i h2

aj = fa
j h2

ia,

h3
ij = h3

ji, fa
i f b

j h3
ab = −h3

ij , fa
i h3

aj = fa
j h3

ia.





(2.6)

Let at p ∈ M, A and D be two symmetric (0, 2) tensors and B the
curvature like tensor, satisfying

fa
i f b

j Aab = −Aij , fa
i f b

j Dab = −Dij , (2.7)

fa
i f b

j Bablm = −Bijlm (2.8)

Let T be a (0, 4) tensor. We define the tensors B · A, B · T, Q(A,D),
Q(A,B) by the formulas

(B ·A)rsij = AajB
a
irs + AiaB

a
jrs, (2.9)

(B · T )rsijlm = TajlmBa
irs + TialmBa

jrs + TijamBa
lrs + TijlaB

a
mrs, (2.10)

Q(A,D)rsij = AriDsj + ArjDsi −AsiDrj −AsjDri

−fa
r f b

s (AaiDbj + AajDbi −AbiDaj −AbjDai),
(2.11)

Q(A,B)rsijlm = AriBsjlm + ArjBislm + ArlBijsm + ArmBijls

−AsiBrjlm −AsjBirlm −AslBijrm −AsmBijlr

−fa
r f b

s (AaiBbjlm + AajBiblm + AalBijbm + AamBijlb

−AbiBajlm −AbjBialm −AblBijam −AbmBijla) .

(2.12)

Remark. The operator Q of a semi-Riemannian manifold (M, g) is
defined in the following way (e.g. see [1],[2],[3]):

Q(A,D)rsij = AriDsj + ArjDsi −AsiDrj −AsjDri,

Q(A,B)rsijlm = AriBsjlm + ArjBislm + ArlBijsm + ArmBijls

−AsiBrjlm −AsjBirlm −AslBijrm −AsmBijlr.

Thus, (2.11) and (2.12) are the same operators, but adopted to the
complex structure of the manifold.
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We note that

Q(A,D) = −Q(D,A) and therefore Q(A,A) = 0,

Q(fA, fD) = −Q(A,D) and therefore Q(fA, D) = Q(A, fD),

Q(A, fA) = 0, Q(fD,B) = Q(D, fB).





(2.13)

For the latter use, we present

Lemma 2.1 ([4]) Let as a point p ∈ M, A and D be two symmetric
(0, 2) tensors satisfying (2.7). If

Q(A,D) = 0 , (2.14)

then
D = δA + δ̄fA, δ, δ̄ ∈ R. (2.15)

P r o o f. Let X be a vector such that

XaXbAab = ω 6= 0, XaX̄bAab = ω̄ 6= 0,

where X̄i = f i
aX

a. We put

η = XaXbDab, η̄ = XaX̄bDab.

Transvecting (2.14) with XiXr, and symmetrizing the resulting equality, we
get

ωDsj − ηAsj − ω̄fa
s Daj + η̄fa

s Aaj = 0 ,

from which it follows that

ωfa
i Daj − ηfa

i Aaj + ω̄Dij − η̄Aij = 0 .

These two relations imply

Dij =
ωη + ω̄η̄

ω2 + ω̄2
Aij − ωη̄ − ω̄η

ω2 + ω̄2
fa

i Aaj .

But this is just the relation (2.15). 2
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3. H-hypersurface of an anti-Kähler manifold of constant totally real
sectional curvatures

The Gauss equation for an h-hypersurface (M, g, f) reads

R̃ABCD
∂xA

∂ui

∂xB

∂uj

∂xC

∂ul

∂xD

∂um
= Rijlm − (himhjl − hilhjm) + (kimkjl − kilkjm).

Now, we suppose that the ambient manifold (M̃, G, F ) is a manifold
of constant totally real sectional curvatures. Then, substituting (2.3) into
above Gauss equation, and taking into account that m = n + 1, we get

Rijlm = K Gijlm + K
*

fa
i Gajlm + Eijlm (3.1)

where
Gijlm = gimgjl − gilgjm − fimfjl + filfjm , (3.2)

Eijlm = himhjl − hilhjm − kimkjl + kilkjm (3.3)

K =
κ̃

4n(n + 1)
, K

* = − κ̃*

4n(n + 1)
, (3.4)

and fij = fa
i gaj .

The relation (3.1) yields

ρim = 2(n− 1)(Kgim + K
*

fim) + tr h him + tr k fa
i ham − 2h2

im ,

ρ*im = 2(n− 1)(Kfim − K
*

gim) + tr h fa
i ham − tr k him − 2fa

i h2
am ,





(3.5)

and therefore

κ = 4n(n− 1)K + (tr h)2 − (tr k)2 − 2tr (h2),

κ* = −4n(n− 1) K
* − 2tr h tr k − 2tr (fh2).





(3.6)

We note that, because of kij = −fa
i haj , we have tr k = −tr (fh). In

view of (3.1), we have

R ·R = K G ·R + K
* (fG) ·R + E ·R .

Using (2.12), we can easy to see that

G ·R = Q(g,R), (fG) ·R = Q(fg,R) .
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Therefore
R ·R = K Q(g, R) + K

*
Q(fg,R) + E ·R . (3.7)

On the other hand

E ·R = K (E ·G) + K
* (E · fG) + E · E .

But

(E ·G)rsijlm =

= GajlmEa
irs + GialmEa

jrs + GijamEa
lrs + GijlaE

a
mrs

= gjl (Emirs + Eimrs)− gjm (Elirs + Eilrs)

+gim (Eljrs + Ejlrs)− gil (Emjrs + Ejmrs)

−fim

(
fa

l Eajrs + fa
j Ealrs

)
+ fil

(
fa

mEajrs + fa
j Eamrs

)

−fjl (fa
mEairs + fa

i Eamrs) + fjm (fa
l Eairs + fa

i Ealrs) = 0 ,

because of

Emirs = −Emirs and fa
mEairs = −fa

i Eamrs .

Similary we have E · fG = 0, and therefore (3.7) reduces to

R ·R = K Q(g, R) + K
*

Q(fg, R) + E · E .

Finally

(E · E)rsijlm =

= −
[
h2

riEsjlm + h2
rjEislm + h2

rlEijsm + h2
rmEijls

−h2
siErjlm − h2

sjEirlm − h2
slEijrm − h2

smEijlr

−fa
r f b

s

(
h2

aiEbjlm + h2
ajEiblm + h2

alEijbm + h2
amEijlb

−h2
biEajlm − h2

bjEialm − h2
blEijam − h2

bmEijla

)]

= −Q(h2, E)rsijlm.

Thus, we can state

Proposition 3.1. The relation

(R ·R)rsijlm = KQ(g, R)rsijlm + K
*

Q(fg, R)rsijlm −Q(h2, E)rsijlm (3.8)
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holds good for any h-hypersurface of an anti-Kähler manifold of constant
totally real sectional curvatures.

Transvecting (3.8) with gjl we get

R · ρ = KQ(g, ρ) + K
* (fg, ρ) + Q(h, tr h h2 + tr k fh2 − 2h3). (3.9)

Thus, we have

Proposition 3.2. The relation (3.9) holds good for any h-hypersurface
of an anti-Kähler manifold of constant totally real sectional curvatures.

4. H-pseudosymmetry

In the case of anti-Kähler manifolds, we adopt the conditions (1.1) and
(1.2) to the complex structure of the manifold introducing the following

Definition. The anti-Kähler manifold (M, g, f) is said to be h-pseudo-
symmetric if the condition

R ·R = L1Q(g, R) + L2Q(fg, R) (4.1)

is satisfied on some set U ⊂ M, where L1 and L2 are some scalar function
on U.

The manifold (M, g, f) is said to be Ricci h-pseudosymmetric if the con-
dition

R · ρ = L1Q(g, ρ) + L2Q(fg, ρ) (4.2)

is satisfied on U.
Now, we consider h-hypersurface (M, g, f) of the anti-Kähler manifold

of constant totally real sectional curvatures. Then, according to the Propo-
sition 3.2, the relation (3.9) holds good. Thus, if (M, g, f) is also Ricci
h-pseudosymmetric, then we have

(L1−K)Q(g, ρ)+(L2− K
* )Q(fg, ρ) = Q(h, tr h h2 +tr k fh2−2h3). (4.3)

We shall examine two cases.

Case (1). If

L1 = K and L2 = K
*

, (4.4)
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then (4.3) reduces to

Q(h, tr h h2 + tr k fh2 − 2h3) = 0

and, in view of Lemma 2.1, we have

h3 =
1
2
tr h h2 +

1
2
tr k fh2 + δh + δ̄fh . (4.5)

Conversely, if (4.5) holds, then

Q(h, tr h h2 + tr k fh2 − 2h3) =

= −2δQ(h, h)− 2δ̄Q(h, fh) = 0 ,

and (3.9) reduces to

R · ρ = KQ(g, ρ) + K
*

Q(fg, ρ) ,

i.e., (4.4) holds.
Thus, we can state

Theorem 4.1. Let (M, g, f) be h-hypersurface of the anti-Kähler man-
ifold (M,G, F ) of constant totally real sectional curvatures. Then (4.5)
is the necessary and the sufficient condition for (M, g, f) to be Ricci h-
pseudosymmetric on the appropriate set U ⊂ M such that (4.4) holds.

Remark. According to (3.4), (4.4) turns into

L1 =
κ̃

4n(n + 1)
, L2 = − κ̃*

4n(n + 1)
,

where κ̃ and κ̃* are the first and the second scalar curvatures of M̃ and
dim M = 2n.

Corollary. Let (M, g, f) be h-hypersurface of the flat anti-Kähler man-
ifold. Then (4.5) is the necessary and the sufficient condition for (M, g, f)
to be Ricci semisymmetric.

Case (2) If

λ1 = L1 − κ̃

4n(n + 1)
6= 0 and λ2 = L2 +

κ̃*

4n(n + 1)
6= 0 ,
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then (4.3) gives

λ1Q(g, ρ) + λ2Q(fg, ρ) = Q(h, tr h h2 + tr k fh2 − 2h3) , (4.6)

from which it follows that

λ1Q(fg, ρ)− λ2Q(g, ρ) = −Q(h, tr k h2 − tr h fh2 + 2fh3) . (4.7)

In the local coordinates, the left hand side of (4.6) is the following

λ1(griρsj + grjρsi − gsiρrj − gsjρri − fri ρ*sj − frj ρ*si + fsi ρ*rj + fsj ρ*ri)

+λ2(friρsj + frjρsi − fsiρrj − fsjρri + gri ρ*sj + grj ρ*si − gsi ρ*rj − gsj ρ*ri),

from which, by transvection with gri we get

λ1(2nρ− κg + κ*fg) + λ2(2n ρ*− κfg − κ*g).

In the similar way, we obtain from

Q(h, tr h h2 + tr k fh2 − 2h3)

the following expression

−
[
tr h tr h2 + tr k tr(fh2)− 2tr h3

]
h +

[
tr h tr(fh2)− tr k tr h2 − 2tr(fh3)

]
fh

+
[
(tr h)2 − (tr k)2

]
h2 + 2tr h tr k fh2 − 2tr h h3 − 2tr k fh3 .

Thus, as a consequence of (4.6), we have

λ1Q(2nρ− κg + κ*fg, h) + λ2Q(2n ρ*− κfg − κ*g, h)

= −
[
(trh)2 − (trk)2

]
Q(h, h2)− 2trh trk Q(h, fh2)

+2trh Q(h, h3) + 2trk Q(h, fh3) .

(4.8)

But, the right hand side of (4.8) can be written in the form
[
−(trh)2 + (trk)2

]
Q(h, h2)− 2trh trk Q(h, fh2)

+2trh Q(h, h3) + 2trk Q(h, fh3)

= −trh
[
trh Q(h, h2) + trk Q(h, fh2)− 2Q(h, h3)

]

+trk
[
trk Q(h, h2)− trh Q(h, fh2) + 2Q(h, fh3)

]

= −trh Q(h, trh h2 + trk fh2 − 2h3) + trk Q(h, trk h2 − trh fh2 + 2fh3)

= −trh [λ1Q(g, ρ) + λ2Q(fg, ρ)] + trk [−λ1Q(fg, ρ) + λ2Q(g, ρ)] ,
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because of (4.6) and (4.7). Thus, (4.8) is of the form

λ1Q(2nρ− κg + κ*fg, h) + λ2Q(2n ρ*− κfg − κ*g, h)

= −λ1 [trh Q(g, ρ) + trk Q(fg, ρ)] + λ2 [trk Q(g, ρ)− trh Q(fg, ρ)] .
(4.9)

On the other hand, using (3.5), we have

Q(2nρ− κg + κ*fg, h)

= [4n(n− 1)K − κ] Q(g, h) +
[
4n(n− 1) K

* + κ*
]
Q(fg, h) + 4nQ(h, h2) .

Similarly

Q(2n ρ*− κfg − κ*g, h)

= [4n(n− 1)K − κ] Q(fg, h)−
[
4n(n− 1) K

* + κ*
]
Q(g, h) + 4nQ(h, fh2) ,

such that (4.9) becomes

λ1{[4n(n− 1)K − κ]Q(g, h) + [4n(n− 1) K
* + κ*]Q(fg, h)

+4nQ(h, h2) + trh Q(g, ρ) + trk Q(fg, ρ)}

+λ2{[4n(n− 1)K − κ]Q(fg, h)− [4n(n− 1) K
* + κ*]Q(g, h)

+4nQ(h, fh2)− trk Q(g, ρ) + trh Q(fg, ρ)} = 0 .

(4.10)

If we set

P = [4n(n− 1)K − κ]Q(g, h) + [4n(n− 1) K
* + κ*]Q(fg, h)

+4nQ(h, h2) + trh Q(g, ρ) + trk Q(fg, ρ) ,

then

fP = [4n(n− 1)K − κ]Q(fg, h)− [4n(n− 1) K
* − κ*]Q(g, h)

+4nQ(fh, h2) + trh Q(fg, ρ)− trk Q(g, ρ) .

But
Q(h, fh2) = Q(fh, h2) .

This means that (4.10) can be expressed in the form

λ1P + λ2fP = 0 .
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This relation, together with

−λ2P + λ1fP = 0 ,

yields
(λ2

1 + λ2
2)P = 0 ,

and P = 0 if at last one of the conditions λ1 6= 0 and λ2 6= 0 is satisfied.
Thus we have

[4n(n− 1)K − κ]Q(g, h) + [4n(n− 1) K
* + κ*]Q(fg, h)

+4nQ(h, h2) + trh Q(g, ρ) + trk Q(fg, ρ) = 0 ,

or
[4n(n− 1)K − κ + (trh)2 − (trk)2]Q(g, h)

+[4n(n− 1) K
* + κ* + 2trh trk]Q(fg, h)

−2trh Q(g, h2)− 2trk Q(g, fh2) + 4nQ(h, h2) = 0 ,

(4.11)

because of

Q(g, ρ) = trh Q(g, h) + trk Q(g, fh)− 2Q(g, h2) ,

Q(fg, ρ) = trh Q(fg, h) + trk Q(g, h)− 2Q(g, fh2) .

Finally, according to (3.6),

4n(n− 1)K − κ + (trh)2 − (trk)2 = 2tr(h2),

4n(n− 1) K
* + κ* + 2trh trk = −2tr(fh2) ,

and (4.11) becomes

trh2Q(g, h)− tr(fh2)Q(fg, h)

−trh Q(g, h2)− trk Q(g, fh2) + 2nQ(h, h2) = 0 .
(4.12)

On the other hand,

Q(h− trh
2n

g +
tr(fh)

2n
fg, h2 − trh2

2n
g +

tr(fh2)
2n

fg)

= Q(h, h2) + Q(g,
trh2

2n
h)−Q(g,

tr(fh2)
2n

fh)

−Q(g,
trh
2n

h2) + Q(g,
trfh

2n
fh2) .
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This, in view of (4.12), means that

Q(h− trh
2n

g +
tr(fh)

2n
fg, h2 − trh2

2n
g +

tr(fh2)
2n

fg) = 0

from which, applying Lemma 2.1, we get

h2 − trh2

2n
g +

tr(fh2)
2n

fg = δ(h− trh
2n

g +
tr(fh)

2n
fg)

+δ̄(fh− trh
2n

fg − tr(fh)
2n

g) ,

or
h2 = δh + δ̄fh + µg + µ̄fg , (4.13)

where

µ =
trh2

2n
− δ

trh
2n

− δ̄
tr(fh)

2n
,

µ̄ = −tr(fh2)
2n

+ δ
tr(fh)

2n
− δ̄

trh
2n

.

Conversely, if (4.13) holds, then

Q(h2, E) = Q(δh + δ̄fh + µg + µ̄fg, E)

= δQ(h,E) + δ̄Q(fh,E) + µQ(g,E) + µ̄Q(fg, E).

But
Q(h,E) = Q(fh, E) = 0 ,

and therefore
Q(h2, E) = µQ(g,E) + µ̄Q(fg,E) . (4.14)

On the other hand, in view of Q(g, G) = Q(fg, G) = 0, we have

µQ(g, KG + K
*

fG) = 0 , µ̄Q(fg, KG + K
*

fG) = 0 ,

that is, the relation (4.14) is equivalent to

Q(h2, E) = µQ(g, KG + K
*

fG + E) + µ̄Q(fg,KG + K
*

fG + E) .

In the other words
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Q(h2, E) = µQ(g, R) + µ̄Q(fg, R) . (4.15)

According to the Proposition 3.1, for any h-hypersurface of the anti-
Kähler manifold of constant totally real sectional curvatures, the relation
(3.8) holds, which, in view of (4.15) becomes

R ·R = (K − µ)Q(G,R) + ( K
* − µ̄)Q(fg, R) .

This means that if (4.15) holds, then (M, g, f) is h-pseudosymmetric. But
h-pseudosymmetric manifold is Ricci h-pseudosymmetric, too. Thus, we can
state

Theorem 4.2. Let (M, g, f), dim M = 2n, be a h-hypersurface of the
anti-Kähler manifold (M̃, G, F ) of constant totally real sectional curvatures.

Let κ̃ and κ̃* be the first and the second scalar curvatures of (M̃, G, F ). Then
(4.13) is the necessary and the sufficient condition for (M, g, f) to be, on
the appropriate set U ⊂ M, Ricci h-pseudosymmetric such that at least one
of the relations

L1 6= κ̃

4n(n + 1)
, L2 6= κ̃*

4n(n + 1)

is satisfied.

5. Remark. H-pseudosymmetry is also considered in [5]. In that
paper it is proved that every anti-Kähler manifold satisfying the Roter type
equation

R(X, Y, Z, W ) = N1Γ(X,Y, Z, W ) + N2Γ(fX, Y, Z, W )

+N3G(X,Y, Z,W ) + N4G(fX, Y, Z, W ) ,

on some set U ⊂ M, is h-pseudosymmetric, where

Γ(X,Y, Z, W ) = ρ(X,W )ρ(Y, Z)− ρ(X,Z)ρ(Y, W )

− ρ*(X, W ) ρ*(Y, Z) + ρ*(X, Z) ρ*(Y, W ) ,

and N1, . . . , N4 are some scalar functions on U.
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T. LIII, 2007, Supliment, 123–143.
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