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Abstract: Bochner (1949) obtained some results on curvature and betti numbers. Hasegawa (1974) studied on H
projective recurrent Kaehlerian manifolds and Bochner recurrent Kaehlerian manifolds. Also, Negi (2016)
obtained Some Recurrence Properties in Kaehlerian, Einstein Kaehlerian and Tachibana Spaces. After that, Negi
et. al. (2019) studied on Projective recurrent and symmetric tensor in almost Kaehlerian spaces. Again, Negi and
Sulochana (2021) have studied on conformal symmetric tensor of kaehlerian manifolds. In this paper, the author
calculated some properties of Kaehlerian Manifolds on Einstein-Recurrent curvature tensor and computes the
relations between special type curvature tensors.
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Introduction:
Let the real dimension Kaehlerian manifold K™ (n = 3) and Kaehlerian structure is denoted by

(g, F), where g is Riemannian metric and F is complex structure, we define:

FeFJ==08 Fy=—F, (F;=F gy Fi..' =0, (1.1)

where (,) denoted the covariant differentiation with respect to the metric tensor g,; and F.7 is mixed

tensor.

The Riemannian curvature tensor will be denoted by RE}-i , then:

R = Sul) = (e e G- ) &

Similarly, the Ricci tensor and ricci scalar curvature are define in this form:
R; = R:}'z‘ and R= g” R;;.

If we define a tensor 5;; by S; = F;® R, Then, we have §; =-S5,

2P’ iy
Holomorphically projective curvature tensor which parallel to Weyl’s projective curvature tensor and
Bochner (Conformal) curvature tensor in terms of real coordinates has been defined by Tachibana

(1967) as follows:
1

Prjin = Ryjin * niz [sz'g_;u'h — RO * Spifjn — SjiFin ¥ Zskjfrih]- (1.3)
1

Byjin = Rijin ¥ 3 [Raa8im — RjOun™ J:Rin — 85: Bien

+5kz’F_;l'h - S_J'E'Frkh + Fkis_;l'h —F,

ikt 25?{_;!'Fih + 2Fk_;l'5:'h]
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- m [gkig_;'h —GjiGen t Fkif}h - 'F_r;l'iFkh + ZFJ{_;I'F:'?:]' (1.4)
Again, for K"(n = 3) a tensor Uy, name as the H-concircular curvature tensor given by
Tachibana (1967).
'Uk_:u':'h = Rk_;l':'h + ﬁ [ergﬂz —GjiGen t erf}h - 'F_r;l'iFkh + ZFkJ'FEh]’ (1.5)
If the tensor U,i‘}-i- vanishes identically, then this is the constant holomorphic sectional curvature

Kaehlerian manifold. The H-projective curvature tensor and the Bochner curvature tensor coincide

together with the H- concircular curvature tensor iff K™ is an Einstein-recurrent curvature manifolds.

2. Kaehlerian Manifolds on Einstein-Recurrent curvature tensor.

Definition 2.1 The Kaehlerian manifold K™ (n = 3) is called H-conharmonic curvature Kaehlerian
manifolds if:

Tyjing — A Tyjin = 0, Where 4, +0 (2.1)

The Einstein curvature tensor of K™ which is homogeneous to the Ricci tensor, then
E;=R;=-g;. 2.2)

And the Einstein-recurrent curvature Kaehlerian manifold described by:

Ej;;— 4 E; =0, (2.3)

Now, the Ricci-recurrent curvature, Bochner recurrent curvature, H-projective recurrent curvature and

H-concircular recurrent curvature and H-conharmonic recurrent curvature Kaehlerian manifold are

respectively following identities holds:

R_;u‘:‘,: — A, R}-i = 0, (2.9)
Byjing — ‘A’:Bk_;l'ih =0, (2.5)
Prjing — A:Pk}'z’h =0, (2.6)
Ujing — ‘A':Uk_;l'ihzo' (2.7)

From (2.4), the Ricci-recurrent Kaehlerian manifold satisfies:

R, — A, R=0. (2.8)

Every Kaehlerian Ricci-recurrent curvature manifold is Einstein-recurrent curvature tensor but
converse is not necessarily true.

A Kaehlerian Einstein-recurrent curvature manifold strictly:

Rj; — ‘A‘!R_;l':' = % (R; —4R) i

Then, using of (2.8) we have,

R, — A4R; = 0. (2.9)
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Now, we have the following:
Theorem 2.1 A Kaehlerian Einstein-recurrent curvature manifold to be Kaehlerian Ricci-recurrent

with the identical reappearance vector then conformal curvature tensor has the following forms:
h _ nh 1 k kR
Bk_;l'i = Rk_;l'z' + s [Lkié}' - L}'fﬁﬁ + gkiL}' — Gy L?f:
h h

+ My F;" — M FF + Fi M — F M + 2M, F* + 2F, ;M'] (2.10)
Proof. We have if Ricci- recurrent Kaehlerian manifold satisfies, then by using (2.8), we get:
R,— A4R=10
Assume that, the conharmonic curvature tensor is:

g (2.11)

=R, —
L}f EL 2(n+2)

and the Ricci curvature tensor is:

My = F°L =5, —

= F, (2.12)

2(n+2) J0
Then, from (2.11) and (2.12) we get the equation (2.10) of Bochner curvature tensor.
Theorem 2.2 Every Kaehlerian Einstein-recurrent curvature manifold satisfies this relation between
Bochner recurrent curvature tensor and the H-concircular recurrent curvature tensor is:

Bk_:l'z'h,! - ‘A’!Bk}'ih = Uk_;l'z'h.! - A:Uka'h- (2.13)
Proof. We know that the Einstein-recurrent manifold, we have
Ry, — AR;= i (R; —AR)gy;- (2.14)

Then by (2.11) and (2.14), we have
nt+a

Inint )

Lig — ALy = (R; — A:R)H}-g- (2.15)

Consequently (2.15) with F, °, then we obtain

" (R, — ARF,. (2.16)

Mjiy — A M;; = n(n+z) Vo
Now, by (2.12), (2.14) and (2.15), then
Bk_;l'ih,! - ‘H’!Bk}'ih = Rk}'z’h,! - A:Rkjeh

% [g_;l'h-gkz’ — Gxnby Y FinFe — P by t 2Fk_;l'Fih]’ (2.17)

By (1.5), we get:

Bk_;l':'h,: - ‘A’:Bk_;l'ih = Uk_;l':'h.: - ‘;L!Uk_;l'ih'

Hence theorem 2.2 proved.

Theorem 2.3 Every Kaehlerian Einstein-recurrent curvature manifold of constant holomorphic
sectional curvature tensor is Bochner recurrent curvature tensor with the same indices.

Proof. We know that, the Kaehlerian manifold is H-concircular recurrent, then
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R;— 4R 3
Ry jing — MRyt n(nt2) [9%:iGin — 85:9xn* FriFjn — FjiFin + 2F;F]1 =0 (2.18)
Consequently (2.13) with g*¢, we find:

R_: - ﬂ.: R
Ripi — 4Ry = —— G, (2.19)

from (2.2), we get:

E;,= 4E; (2.20)
Therefore, we furthermore calculated every H-concircular recurrent Kaehlerian manifold is Einstein-
recurrent curvature Kaehlerian manifolds; Kaehlerian manifold (K™) of H-projective recurrent
curvature is the H-concircular recurrent curvature; every H-projective recurrent curvature Kaehlerian
manifold is Einstein-recurrent curvature Kaehlerian manifold with same indices but the converse is
not necessarily true.

Theorem 2.4 Every Kaehlerian Einstein-recurrent manifold designate H-projective recurrent
Kaehlerian manifold is that the Bochner recurrent curvature manifold with the identical vector of
reappearance.

Proof. In view of theorem (2.2) and (2.3), we can prove the above theorem (2.4).

Theorem 2.5 The conditions for H-concircular recurrent curvature Kaehlerian manifold and H-
projective recurrent curvature Kaehlerian manifold are that comparable to the Bochner recurrent
curvature Kaehlerian manifold is:

Fk_;l'z'h,! - A!Pk_;l'ih = Uk_;l'z'h,! - A:Uka'h and Bk}'z’h,! - A!Bka'h = Fk_;l'z'h,! - A!Pk}'z’h'
Proof. We know that, the Einstein-recurrent Kaehler manifold is:

L (2.21)

By (1.3), then we get:

Pkﬁh,: _Alpk_;l'ih = Rk}':‘h,: - ‘A’!Rkjih

+ n::-ﬂ [(Rki,! - A1ka)5’jh - (R_:l'i,! - A!R}'i)gkh
+ S — ‘:I'!Ski)'F_r;fh - (5}':',: B ‘A':S_;I'E)Fkh + 2(5:{;',: - “;l’:sk_;u')Fih]' (2.22)
Using (2.20) and (2.21) in (2.22), we get
ij:‘h,: - “:I'!Pk_;u'ih = Rk_;l'ih,: - “:I'!Rk_;u'ih
+ % [gkz'g_;l'h — 959k * PP — FFyn 2Fk_;l'Fih]’ (2.23)
Therefore, we get:
Pk_;l':'h,: - A:ij:'h = Uka‘h,: - ‘A’!Uk_;l'ih‘ (2.24)

Hence, we proved the result.

Similarly, we can prove the result by using theorem 2.2 and 2.5, then
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Bk_;l'z'h,: - A:Bk}'z’h = Pk_;l'z'h,! - ‘A’!Pk}'ih' (2.25)
Now, we proved the following theorems systematically:
Theorem 2.6 If a Kaehlerian manifold (K™}, satisfied any two of the following properties:
1. The space is Bochner recurrent curvature tensor,
2. The space is H-Concircular recurrent curvature tensor,
3. The space is Einstein-recurrent curvature tensor.
Then it must be also satisfying the third.
Proof. Taking equation (1.4) and (1.5) with using equation (2.5) and (2.7), after that simplify by
(2.3), (2.4) and (2.9), then we get the result.
Theorem 2.7 If a Kaehlerian manifold (K™, satisfied any two the following properties:
1. The space is Bochner recurrent curvature tensor,
2. The space is H-Conharmonic recurrent curvature tensor,
3. The space is Einstein-recurrent curvature tensor.
Then it must be also satisfying the third.
Theorem 2.8 If a Kaehlerian manifold (K™}, satisfied any two the following properties:
1. The space is H-Concircular recurrent curvature tensor,
2. The space is H-Conharmonic recurrent curvature tensor,
3. The space is Einstein-recurrent curvature tensor.
Then it must be also satisfying the third.
Theorem 2.9 If a Kaehlerian manifold (K™), satisfied any two the following properties:
1. The space is H-Projective recurrent curvature tensor,
2. The space is Bochner recurrent curvature tensor,
3. The space is Einstein-recurrent curvature tensor.

Then it must be also satisfying the third.
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