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Abstract: The generalized BP —recurrent space introduced by [3]. Now, in this paper, certain identities
belong to the mentioned space have been obtained.
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I. INTRODUCTION
The generalized recurrence property has been studied by the Finslerian geometrics. Pandey et al. [12], Qasem and
Abdallah [5] and Alaa et al. [4] introduced the generalized recurrent Finsler spaces for j-ikh, R}khand Pj"kh, respectively.
Also, the generalized property for normal projective curvature tensor lekh in sense of Berwald has been introduced by

[6].Alaa et al. [1] studied certain identities in generalized BR — recurrent space. Further,Zlatanovic and Mincic [9]

introduced several identities for some curvature tensors in generalized Finsler space.

Let F, be ann -dimensional Finsler space equipped with the metric function F(x,y) satisfying the request
conditions [7]. The vector y; is defined by
LD yi= gy
Two sets of quantities g;; and its associative gY are connected by

. 1if j=k,
. lk: .I(=
(1.2) 959" =5 {0 if j#k.

In view of (1.1) and (1.2), we have
(13) a)édpy*=y", b) 8/ gir = gjr » ©) 8iyi = Yk and d) 8 = n.
Berwald covariant derivative B, of an arbitrary tensor field Tji with respect to x* is given by [2, 7]
BT} = 0T} — (3,T})Gi, + T/ G}y — TG
Berwald covariant derivative of the vector y' and metric tensor g; ; satisfy
(14) a)Byy' =0 and b) Bigij = —2Cijiny™ = —2y" By Cijpe .
The tensor P]-ikhcalled hv —curvature tensor (Cartan's second curvature tensor) is positively homogeneous of degree
—1 in y' and defined by [7, 8]
Pjikh = ahl?;ci + Cjirpkrh - Cjihlk .

The associate tensor Pyjyy, torsion tensor Py, and P —Ricci tensor Py, of hv —curvature tensor Pj, satisfies the

relations
(1.5) @) Pjgn = gir P;;ch > b) Pjikh yj = I}ﬁh)’j = Plih = Cl}cmryr ©) P]Lkz = P
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d) Py = Py and )Py =0,

wherePj, = Pjy + Sjx/o-

A Finsler spaces F,, which Cartan's second curvature tensor P]Lkh satisfies the condition [3]

(1.6)  BuPjen = AmPjcn + Hm (5} gin = 8icjn)

called a generalized BP — recurrentspace which denoted it briefly by G (BP) — RE,.

The generalized BP —recurrent space which is P —reducible space will be called P —reducible generalized
BP —recurrent space that denoted it briefly by P —reducible —G (BP) — RF,.

Transvecting the condition (2.1) by g;;, using (1.5a), (1.4b) and (1.3b), we get

(1.7)  BuwPijkn = AnPijkn + Hm (91960 — Gadjn) + 2Pjeny B Citm -

II. MAIN RESULTS
In this section, we obtained some identities in generalized BP —recurrent space. Let us consider G(BP) — RE,.

We know the projective curvature tensor Py, satisfying the following [10]
2.1)  AnPin + APl + 24Py = 0.
From the condition (1.6), we conclude
Bmpjikh-l_BkPjihm + Bthimk = Aijikh + /1kpjihm + Ahpjimk + #m(5ji9kh - Sligjh)
+1 (8] gnm — SnGjm) + #n (8] G — GG ji)-
Using (2.1) in above equation, we get
(2.2) Bmpjikh"‘BkPjihm + Bthimk = Mm((sjigkh — 8kgjn) + /ik(5ji9hm — 8hgjm) + #h(5j'i9mk — 8hgji)-
Transvecting (2.2) by y/ , using (1.5b), (1.4a), (1.3a) and (1.1), we get
23)  BunPintBiPim + BuPik = tin (V' Gin — 5kvn) + (V' Ghm — 81Ym) + 1n (V' Gk = Sinyie)-
Contracting the indices i and h in (2.2), using (1.5¢), (1.5d), (1.3b) and (1.3d), then using the symmetric property of
metric tensor g, we get
(24) By Py+ByPim + Binimk = (= n)gjm + #i(5]'igmk —8L91)-
Transvecting (2.3) by y; , using (1.5¢), (1.3c) and (y; y* = F?), we get
2.5 (P2 gin = yicyn) + e (F2 Grm = YaYm) + 1n(F2 G — Y1) = 0.

Thus, we conclude

Corollary 2. 1.In G(BP) — RE,, we have the identities (2.2), (2.3), (2.4) and (2.5).
In P —reducible space, we have the following identity [11]

(2.6)  Pijkn + Pipki + Prixj =0

Taking B —covariant derivative for the left side of (2.6) with respect to x™, we get
B Pijkn + BimPinki + BmPrikj = 0.

Using (1.7) in above equation, we get
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A (Pijkn + Pinki + Prixj) + Z(lekh + Pl + P)lzkj)Bmgli

+im(9ijGxn — GikGin+9jnGi — 9jxGni + Gnidrj — GneFij) = O.

Using (2.6) and (1.4b) in above equation and using the symmetric property of metric tensor g;p,, we get
(2.7) (P]lkh + Py + Pillkj)thtCijk =0.

Thus, we conclude
Corollary 2. 2./n P —reducible —G (BP) — RF,. we have the identity (2.7).

III. CONCLUSION
Two corollaries related to generalizedBP —recurrent space have been obtained and proved. Assured identities belong to

it have been concluded.

REFERENCES

[1]. A. Abdallah, A. A. Navlekar, K. P. Ghadle and B. Hardan, Some Tensors in Generalized BR — Recurrent
Finsler Space, World Journal of Engineering Research and Technology, 9(6), (2023), 42-48.

[2]. A. Abdallah, A. A. Navlekar, K. P. Ghadle and B. Hardan, Fundamentals and recent studies of Finsler
geometry, International Journal of Advances in Applied Mathematics and Mechanics, 10(2), (2022), 27-38.

[3]. A. Abdallah, A. A. Navlekar and K. P. Ghadle, On study generalized BP —recurrent Finsler space,
International Journal of Mathematics trends and technology, 65(4), (2019), 74-79.

[4]. A. Abdallah, A. A. Navlekar and K. P. Ghadle, The necessary and sufficient condition for some tensors
which satisfy a generalized BP —recurrent Finsler space, International Journal of Scientific and Engineering
Research, 10(11), (2019), 135-140.

[5]. F.Y.Qasem and A. A. Abdallah, On certain generalized BR —recurrent Finsler space, International Journal
of Applied Science and Mathematics, 3(3), (2016), 111-114.

[6]. F. Y. Qasem and A. A. Saleem, On generalized BN —recurrent Finsler space, Elect-Vonic Aden
University Journal, 7, (2017), 9—18.

[71. H. Rund, The differential geometry of Finsler spaces, Springer-Verlag, Berlin Géttingen, (1959); 2™ Edit.
(in Russian), Nauka, Moscow, (1981).

[8]. M. Hashiguchi,On the hv —curvature tensors of Finsler spaces, Rep. Fac. Sci. Kagoshima Univ. (Math.
Phys. Chem), 4, (1971), 1-5.

[9]. M. L. Zlatanovic and S. M. Mincic, Identities for curvature tensors in generalized Finsler space, Faculty of
Sciences and Mathematics, University of Nis, Serbia, Filomat, 23, (2009), 34-42.

[10]. M. S. Bisht and US Negi, Decomposition of normal projective curvature tensor fields in Finsler manifolds,
International Journal of Statistics and Applied Mathematics, 6(1), (2021), 237-241.

[11]. P. K. Dwivedi,P* —Reducible Finsler Spaces and Applications, int. journal of Math. Analysis, 5, (2011), no.
5,223-229.

[12]. P. N. Pandey, S. Saxena and A. Goswani, On a generalized H — recurrent space, Journal of International
Academy of Physical Science, 15, (2011), 201 — 211.

Copyright to IJARSCT DOI: 10.48175/IJARSCT-13065 1SS 435

www.ijarsct.co.in 4| 2581-9429 |2

&\ IVARSCT /5




