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Abstract

Ozdemir and Yildirim (2005) has premeditated on conformally recurrent Kaehlerian weyl spaces. Also, Negi
et al.(2019), has studied analytic HP-transformation in almost Kaehlerian spaces. In this paper, we have calculated
geometry on Kaehlerian weyl-conformal and weyl-conharmonic recurrent curvature manifolds and some theorems
are obtained.
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1. Introduction

The n-dimension differentiable manifold having a Riemann metric g with symmetric connection V and U is a 1-
type field is called Weyl space W, (g, U) under the recalibration and transformed U gratifying the form Hlavaty[5],
Calderbank and Pedersen [1]

Ve =2U (X)), (1.1)
g =2%, (1.2)
0= U +dina, (1.3)

where A is a scalar function on W, (g, U).

If point P defined on W, (g, U) is called a dependency of g of power r if it discloses a revolution of the type under
the recalibration (1.2) of g given by Canfes and Ozdeger [3]. The expanded covariant derivative of dependency P of
tensor g;; power r is defined in Norden [8]

P=1P (1.4)
VP = VP — rU,P. (1.5)
Also, putting (1.1) in confined coordinates and using (1.5), then we find

0 .
Ogij — gnTh — gth’}k - 2Uigij =0,0; = 7 Vgii=0.

Here l"jd, {jd} are coeflicients of Weyl and metric connection respectively defined
Iy =) — 8" (g Us + gmUk — 8Un), (1.6)
. 1 .
()} = zglm( Ok&mi + 018km — Om&u1)- (1.7)

The n-dimensional Kaehlerian Weyl manifolds (KW,)(n > 2m) with an almost complex structure F l’ fulfilling the
tensors F;; and F/ are of power 2 and -2, respectively Demirbuker and Ozdemir [4]

FIF% = -6, (1.8)
8iiFiFl = gk (1.9)
VF! =0, (for all i, j, k), (1.10)
Fij = gxFi = =Fji (L1

Fii = gth.}/l‘ = Ui (1.12)
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The curvature tensor R;jx; and R;’kl of W,(g, U) are following Hlavaty [5], Ozdemir and Yildirim [10]

R, = (%rj.k - %rj., + T}, = T, T, (1.13)

Riju = Ry, RY,, = Rij and R = g"R;;, (1.14)

Rij) = nVuU,, (1.15)

Hj; = %Rijlekl, M;; = gkiR];,R]; = R?;dgk], (1.16)
Mﬁz(”_z)Rﬁ+%RﬁzRU+2mRﬁ—Rm, (1.17)

Hj = —My;F} = My, FY, (1.18)

H,F = —=HF! = Mj;, (1.19)
HypiF" = —Myg" = —R, (1.20)
Riju + Rt = 4V Upgijs (1.21)
H;j+Hj =0. (1.22)

2. Geometry on Kaehlerian Weyl-Conformal recurrent curvature manifolds
Then-dimensional Weyl recurrent manifoldsof its curvature tensor Ry; j satisfies the condition
V., Riijk = PrRije + Or( 818k — 8ik8ij)s 2.1

where P and Q are two correspondingly non-zero 1-types of powers 0 and -2 given by Canfes [2]. Here putting
Giijk = 81j8ik — 8i&ij» then (2.1) becomes

V,Riijk = PRy + OrGiije, (2.2

If the 1-type Q is zero, then it is Weyl recurrent manifolds given by Canfes and Ozdeger [3]

Definition 2.1. The n-dimensional (n > 2m) Kaehlerian Weyl recurrent manifold is called a widespread Weyl recurrent
manifold if its curvature tensor Ry; . of power 2 fulfills the condition

V,Riijk = PRy + QrGiije, (2.3)

where P and Q are correspondingly 1-type of powers 0 and -2.
Again, the conformal curvature tensor C l”Jk of W, (g, U) is given by Miron [6]

Cly = Ry + 61Li; — 8" Ly + Liigiy — Lgi — 28" L, (2.4)
where: R 5 R
ij 8ij
Lj=-—2—_+ Rij + —————, 2.5
I m=2)  nm =2 T 2= D -2) (25
L= g"Ly. (2.6)
Considering (1.17) with (2.5) becomes
1 Rji — R;; Rgij
L,“Z——M,“+ + . 2.7
J n-2"" nm-2) 2mn-Dn-2) 27
and | | |
Lij=—-——M;; + ——————(Mj; — M;j) + ——————Rg,;.(2.8 2.8
1T T w2 (n—4)(n—2)( i = M) 2 - D(n-2) 8i7(2:8) 28)
Also, from (1.15), (1.17), (2.5) and (2.8), we obtain
1 1
Lij = ——Rij; = -ViUj = ————(M;j — M ). 2.9
i) = = Riij Ui 2(}1_4)( = Mji) (2.9)

Definition 2.2. The n-dimensional (n > 2m) Kaehlerian Weyl recurrent manifold is called widespread conformal
recurrent manifold if its conformal curvature tensor Cy;jx of power 2 fulfills the condition

V,Ciijk = P,Ciijx + O;Giije. (2.10)

where Q are correspondingly 1-type of powers 0 and -2 and Cj;jx = Cf‘l.kghl.
We can prove the following theorem relating to wide spread Kaehlerian Weyl-conformal recurrent curvature
manifolds.
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Theorem 2.1. A Kaehlerian Weyl recurrent manifolds (KW,) is widespread conformal recurrent manifold iff it is
widespread recurrent.

Proof. Assume KW, is widespread conformal recurrent manifold. Transvecting (2.4) by g;,; we get
Ciijt = Riiji + guLij — gjLix + &ijLu — giLij — 2guLjn- (2.11)
By taking the expanded covariant derivative of (2.11) and using (2.10), (2.11), we obtain
V. Riijx + gV rLij — 81V Lix + &V Ly — gV, Lij — 28iV Ly

=P, [Rlijk + gulLij — gjiLix + gijLi — gicLuj — 2gi1L[‘,~k]] + OG- (2.12)
Transvecting (2.12) by FJ* and using (1.16), (1.17), (1.18) and (2.8), we derive
-3)_ 1 1 1
C G e L VH - EVRE — g FV,M
(n-2) (n-2) (n—-1Dn-2) (n-4)
(n—3) 1 1 1 " 1 .
=Pr H,'+ H,'— RF,'+ ,'F']M' + = ,«G,"F". 2.13
[(n—Z) i T G Dyt st M| 3 QG .13
Also, multiplying (2.13) by F’ and adopting (1.20), we obtain
. 1 -
vR=pR+" W5 (2.14)
(n-2)
Again, multiplying (2.13) by g and using (1.18) establish
o . 1 o
FXV,Mpy) =P, F*M; + EQrGI,- aFgh, (2.15)
Since G; 3 F/*g"" = 0, therefore ' '
F*V, M = P,F*Mj. (2.16)
Applying (2.14) and (2.16) in (2.13), we get
. -1
V,Hi = P,Hi+ =00 Fu @.17)
Multiplying (2.17) by F*, we obtain
. n-1)
V,.M; = P.M;; - = )Qrgl/- (2.18)
Employing (2.14) and (2.18) into (2.8), we derive
V,L;; = P,L;; + 2= )Qrgu- (2.19)
Using (2.19), (2.12) reduces to
(n-1)
V Rlljk =P Rlljk + ( )QrGIljk (220)

Hence, the necessary part of the theorem is proved.
Conversely, assume that KW, is widespread recurrent with 1-types P and Q, then

' V.Riijx = PrRijji + OrGiijk. (2.21)
Multiplying (2.21) by F/* and using (1.16), we get

V,.H; = P,H; + Q,Fy, (2.22)
Transvecting (2.22) by F", we find '
V.R = P,R — nQ,. (2.23)
while for H; = My, Fi" from (2.22), we get
V,.M; = P.Mj; — Q8. (2.24)
Hence from (2.8), (2.22), (2.23), we obtain
V,Lij=PLij+ —— 2( Q,g,,, (2.25)
V,Lij = P,L[,j]. (2.26)
Taking expanded covariant derivative of (2.11) and using (2.25) and (2.26), we get
V,Ciijk = P,Ciijr + E ;Q(r)G,,jk, (2.27)

which implies that sufficient part of the theorem is proved.
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3. Geometry on Kaehlerian Weyl-Conharmonic recurrent curvature manifolds
The conharmonic curvature tensor Kj;jz of W,(g, U) can be given by Ozen and Altay [9].

m_zfﬁ(;ﬁjk,n > 2, (3.1)
where Cj;j is the conformal curvature tensor of Weyl space and Gjijx = 818k — &ix&ij-
Definition 3.1. The n-dimensional (n > 2m) Kaehlerian Weyl recurrent manifold is called widespread conharmonic
recurrent manifold if its conharmonic curvature tensor Ky of power 2 fulfills the condition

V. Kiijx = PrKiiji + QrGiijis (3.2)

where P and Q are correspondingly non-zero 1-types of powers 0 and -2.

We can prove the following theorem relating to widespread Kaehlerian Weyl-conharmonic recurrent curvature
manifolds.
Theorem 3.1. A Kaehlerian Weyl recurrent manifold (KW,) is widespread conharmonic recurrent manifold iff it is
widespread recurrent.
Proof. Asume KW, is widespread recurrent, then

K = Ciiji +

V,Riijk = PRy + OrGiije. (3.3)
From Theorem 2.1 and (2.27), we have (n-2)
. n—
V.Ciijx = PCijp + — =D O:Giijk. (3.4)
Taking expanded covariant derivative of (3.1), we find
. . 1 .
V,.Kiiix = V,.Ciijjx + ———— G V,R. 3.5
i jk ikt Ty = 2y Ol (3.5
Using (3.4) in (3.5), we obtain
n-2) 1 .
VK = P,Chin + /Giiji + ——————GiV,R. 3.6
. lijk - )Q lijk + 1= D=2 ik (3.6)
Employing (2.23), (3.6) becomes
(n-2) 1
V,Kjiw = PrCrii + +Gi —————=5-Gii(P;R — nQ,). 3.7
lijk - )Q lijk + D=2 1ijk( nQy) (3.7
Therefore, from (3.1) we get
. n—
V. Kiijk = PrKjiji + E ;QrGluk (3.3)
Hence the necessary part of the theorem is proved.
Conversely, assume that '
V. Kiijx = PrKiijk + QrGiijis (3.9
therefore (3.5) becomes
. 1 .
P.Kjii + O.Gjijx = V,.Clijjpy + ———— G« V,R. 3.10
ik + OrGuiji ik T = 2) Gl (3.10)

Using (3.1), we have

R . 1 .
P |\Ciw + ————Gy;; Giii=V,Ciix + ———— G V,R. 3.11
( ]”k+(n—1)(nf2) lz]k)"‘Q i jk l]k+(n_1)(n_2) i jk (3.11)
Multiplying both sides of (3.11) by F J* and using (1.16), we get
(n—3) 1 1 1 . R
2P, Hy; H; - RF; —gyF "My + Pp—m——
[(n—Z) ) T = | T s M T e G T = 2)
. . 1 . 1 .
GiaF™* + 0,GyF* =2 (= )V Hj + ——V,Hy - —————F;V,R
i+ QG [(n 2 it Gy ey
Lo 1 -
+ aF*" .My + ————G 4 F*V,R. (3.12
(n_4)gl ¥ T D = (3.12)
Since G 3 F"F* = 2n, by Transvecting (1.20) with F" and using (1.20), we obtain
VR=PR-"""D0 > a). (3.13)
(n—4)
Hence, by using (3.2) and (3.5), we get
(n—2)*
V Clljk =P Clz]k + mQrGluk,(" > 4) (314)
From Theorem 2.1, we obtain ( n
n-—
V R]ljk =P Rll_]k +— QrGll]k (I’l > 4) (315)

(n—4)
the sufficient part of the Theorem 3.1 is proved.
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4. Conclusion

We have established from above two Theorems 2.1 and 3.1, that a Kaehlerian Weyl recurrent manifolds is widespread
conformal recurrent manifold and conharmonic recurrent manifold iff it is widespread recurrent respectively.
Acknowledgement. We are thankful to the Editor and reviewer for them precious recommendation to take the paper
in current form.
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