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Abstract.

In this paper we introduced a Finsler space F,whose Cartan's third
curvature tensor R}kh and Cartan's fourth curvature tensor fi}ikh are
satisfied the generalized of recurrence condition with respect to
Cartan’s connection parameter I';5which given by the following

conditions Rignli = ARGy, + wu( 6hGjr — Sﬁgjh)and

Kinli = MKjr + 1,( 64,9, — 61.9;n), respectively, where |; is v-
covariant differentiation, A;and y; are the recurrence vectors field
and such spaces are called as a generalized R”-recurrent spaceand
a generalized K"V-recurrent space, respectively, denoted them
briefly byG R¥-R F, and G K"-R F,, respectively.

The purpose of this paper is to devolpe the above spaces by
study them in h-isotropic and non-symmetric spaces. We have
obtained the v-covariant derivative for Cartan's third andfourth
curvature tensorsR}?khand f;m , the h(v)-torsion tensor H, and
other different tensors, we proved that, R-Ricci tensorR;,andK-
Ricci tensorK;, are non-vanishing in our spaces. We obtain
different theorems for some tensors satisfied the generalized
recurrence conditions of the above spaces.Some conditions have
been pointed out which reduce these spaces(n > 2)into a Finsler
space of curvature tensor. We obtained different theorems for some
tensors satisfying separately the conditions of generalized recurrent
spaces and established the decomposition of curvature tensors field
ﬁ}?kh(x, y) and ft}ﬂth (x,¥)in a Finsler space F,,equipped with
non-symmetric connection of Cartan's third curvature tensorR}kh
and Cartan's fourth curvature tensor K}, .

Key words: Generalized R"-recurrent space, Generalized K-

+
recurrent space, Generalized R"- non symmetric recurrent space,

+
Generalized K" - non symmetric recurrent space.
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Introduction. On account of the different connections of Finsler
space, the concept of the recurrent for different curvature tensors
have been discussed by M. Matsumoto [7], P.N. Pandey ([10],
[11]), R.S.D. Dubey and A.K. Srivastava [5], P.N. Pandey and
R.B.Misra [12], P.N. Pandey and V.J. Dwivedi [13], Z. Ahsanand
M.Ali [1], R. Verma [20], S. Dikshit [4], F.Y.A. Qasem [16],
P.N. Pandey and S. Pal [14]. The generalized recurrent space
studied by U.C. De and N. Guha [3], Y.B. Maralebhavi and M.
Rathnamma [6]. M. L. Zlatanovi¢ and S. M. Minc¢i¢ [22] whom
obtainedidentities for curvature tensors in generalized Finsler space.
C. K. Mishra and G. Lodhi [8] discussed C"-recurrent and Cv-
recurrent Finsler spaces of second order and obtained different
theorems regarding these spaces, the decomposability of the
curvature tensor in recurrent conformal Finsler spaces also, they

+ -
studied the decomposition of curvature tensor field R;kh(x, yJin a

Finsler space equipped with non-symmetric connection were study
by P. Mishra, K. Srivistava and S. B. Mishra [9].P.N. Pandey, S.
Saxena and A.Goswani [15], F.Y.A. Qasem and A.M.A. Al-
Qashbari ([17], [18]) and others.

Let us consider an n-dimensional Finsler space F,equipped
with the metric function F satisfying the requisite conditions [19].
Let consider the components of the corresponding metric tensor g, ;,

Cartan's connection parameter [:,-’;E*'and Berwald’s connection
parameter Gjﬂ: *. These are symmetric in their lower indices and

positively homogeneous of degree zero in the directional argument.
The two sets of quantities g,; and its associate tensor g" are related
by
_ 1 if i=k
glk = §k = ! !
At e A

The vectors v; and y'satisfies the following relations

*The indices i.j.k ... assume positive integral values from1lton.
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(1.2) a) ¥ =0y y! and b) 6}}’1‘ = Gij
The tensor C,;. "~ defined by

1 - 12 5
(13) Ci'.'jk = 561 ‘g}k == Iala}ak FE

IS known as (h) hv - torsion tensor [7] . It is positively
homogeneous of degree -1 in the directional arguments and
symmetric in all its indices.

The (v) hv-torsion tensor C and its associate (h) hv-torsion
tensor C; ;,are related by

(1.4) a) Gy =0=Cy;y’, b) %Cp=0 and

¢ Gt thca'k

The (v) hv-torsion tensor C% is also positively homogeneous of
degree -1 in the directional argument and symmetric in its lower
indices.

E. Cartan deduced the v-covariant derivativefor an arbitrary vector
filed X* with respect to x* [2]

(1.5) DX = F X'|,, DI¥ + X\, dx* + y*(9,X' ‘%F ,
where
(1.6) X, 1= 0, X'+ X"C},

The metric tensor g;; and the vector y* are covariant constant with
respect to the above process, i.e.
(1.7) a) y'lk=96, and b) Gijle =0

The quantitiesh’ ~nand Hi, form the components of tensors and

they called h-curvature tensorof Berwald ( Berwald curvature
tensor ) and h(v) —torsion tensor, respectively and defined as
follow:
(1.8) a) ;;m, = 0; Gy, +G,mG1 +G1her Gy —h/k =
and

b) Hi, :=8,G. +GI C, — h/k .

#; Unless stated otherwise. Henceforth all geometric objects are assumed to be functions of

line-elements.
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They are skew-symmetric in their lower indices, i.e. k and h . They
are positively homogeneous of degree zero and one, respectively in
their directional argument.

These tensors were constructed initially by mean of the tensor Hj, ,
called the deviation tensor, given by

(1.9 a) H} =20,G'—0d,.Gv"+2G} G — GG}
where

b) 8.Gi =G, .
The deviation tensor Hj, is positively homogeneous of degree two
in the directional argument.
The quantities Hjy, , Hy;, and Hj are satisfied the following [19]:
(1.10) a) Hy,=98H, , b) H:=H, and c)
Hyen = gpHpy
Cartan’s third and fourth curvature tensors are defined as
(1.11) a)
Riwn = 0n Tt + (0 )Gy + G (00 G — GI1GR) + Tl T —
k/h
and

D) Kl i= 0Tt + (8, TE)GL + Dot i — ke/h»
respectively.
Cartan’s third curvature tensorR;kh , Cartan’s fourth curvature

tensorfi}ﬂm andtheir associate curvature tensors R; ., and K ;pp
respectively are given by

(1.12) a) Ry =Hg =Ky’ b)
rj Ripe = Rijen

¢) Ry =Ry , d) g,Kj, =Ky, and e
Kii =K

Ricci tensorsR;, and K, of the curvature tensor R}khand fi}ﬂm :

respectively, the curvature vectors R, and K, are connected by
(1.13) a) Ruy*=R; and b) Kxy*=K,
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F.Y.A. Qasem and A.M.A. AL-Qashbari [17] discussed a
Generalized R"- Recurrent spacewhose Cartan’s third curvature
tensor R;'k p satisfies the generalized recurrence property in the sense

of Cartan by using the h-covariant differentiation.

2. On Study of Generalized R”- Recurrent Space and K*-
Recurrent Space

We shall study some properties of a generalized R"- recurrent
spaceand a generalized K- recurrent spacewhose Cartan's third
and fourth curvature tensorsR}kh andfi}ﬂmsatisfythe following

conditions

(2.1) R;khll = A-IR;;:& + aui( 5;19‘;& - 5;1.-:.'_5?;&) :
jkn * 0

and

(2.2) Kienli = LK, + wu( ST — 5ﬁ9}h) *
L

respectively.

where |; is v-covariant differentiation ( Cartan's first kind covariant
differential operator ),

A; and g are called recurrence vectors.

Definition 2.1. A Finsler space F, whoseCartan's third curvature
tensorR}kh is satisfying the condition (2.1), where A; and p; are
non-null covariant vectors field, is called a generalized R"-
recurrent space and the tensor will be called generalized v -
recurrent, respectively. We shall denote them briefly byG R*-R F,
and G v-R , respectively.

Definition 2.2. A Finsler space F, whoseCartan's fourth curvature
tensor f;m is satisfying the condition (2.2), where 4; and p; are

non-null covariant vectors field, is called a generalized K-
recurrent space and the tensor will be called generalized v-
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recurrent, respectively. We shall denote them briefly byG K*- R F,
and G v-R , respectively.

Transvecting the conditions (2.1) and (2.2) by ¥/ , using (1.7a),
(1.12a), (1.2a) and in view of (1.1), we get

(2.3) HE:&II = A Hf:h + Rf;:h + Hi( 5;1;,}’;: - 5;1;}’;1)
and
(2.4) Hipli = A Hiy, + Ky + H{( S Vi — 5;1;}’;1) :

respectively.

Thus, we conclude

Theorem 2.1. InGR"-RFE, and G K"-RF, the v-covariant
derivative of the first order for the h(v)-torsion tensor H}, given
by the conditions (2.3) and (2.4), respectively.

The condition (2.3) and (2.4) can be written as

(2.5) Ri, = Hipli — A H — i ( 85y — 6iym)
and
(2.6) H{i;.:h = H;ihli — 4 Hﬁh - #I( 6&13’1: o Sﬁi}’h) '

respectively.

Thus, we conclude

Theorem 2.2. InG R¥-RF, and G K"-R F, , Cartan's third and
fourth curvature tensors R}kh and fi}ﬂm , respectively, defined by
any one of the conditions (2.5) or (2.6).

Theorem 2.3. Cartan's third curvature tensorR}kh inG R¥-R F,
coincides withCartan's fourth curvature tensorfi}ﬂ:h in GK"-RE,
and they are in terms of the h(v)-torsion tensor Hj;, .

Transvecting the conditions (2.1), (2.2), (2.3) and (2.4) by g, ,
using (1.7b), (1.12b), (1.12d), (1.10c) and in view of (1.1), we get

(2.7) Ripknli = AiRjprn + i Grpljrx — .gkpgjh) :
(2.8) Kipinlt = 2Kk + 10 Grod i — GrpGin) :
(2.9) Hyprli = AiHypn + Rippr + ﬂx(ghp}’k - Qkp}’h)
and

(2.10) Hypnli = Aiflypn + Kiprr + #x(ghp}’k - Qkp}’h)
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respectively. Conversely, the transvection of the conditions (2.7),
(2.8), (2.9) and (2.10) by g , gives us the conditions (2.1), (2.2),
(2.3) and (2.4), respectively. Thus, the conditions (2.1), (2.2), (2.3)
and (2.4) are equivalent to the conditions (2.7), (2.8), (2.9) and
(2.10), respectively. Therefore G RV-R F, characterized by the
conditions (2.1) or (2.7) and G K"- R F,characterized by the
conditions (2.2) or (2.8), respectively.

Thus, we conclude

Theorem 2.4.AnG R”- R F,, ;may the characterized by the condition
(2.7).

Theorem 2.5. AnG R”- R F, ;may the characterized by the
condition (2.8).

Theorem 2.6. InGRY-RFE, and G K"-REF, , thev-covariant
derivative of the first order for the associate torsion tensor Hy,, ;, is
given by the conditions (2.9) and (2.10), respectively.

The conditions (2.9) and (2.10) can be written as

(2.11) Ripkn = Hyp nli — Aiflipn — #x(ghp}’k - Qkp}’h)
and
(2.12) Kipin = Hipnli — Aifipn — #x(gth’k - Qkp}’h) ,

respectively.

Thus, we conclude

Theorem 2.7. InGRY-RE, and G K"-RF, , the associate
curvature tensors Ry,.pand K., defined by any one of the

conditions (2.11) or (2.12).
Theorem 2.8. The associate curvature tensorsR;,., inG R”-R F,

coincides with the associate curvature tensorsKp,., inG K"-
R F,and they are in terms of the associate torsion tensor Hy,, 5, .

Contracting the indices i and h in (2.1) and (2.2), using (1.15c),
(1.15e)and in view of (1.1), we get

(2.13) Rl =4 Ry + (n— Dy g
and
(2.14) Kili =4 Ky +(m— D g
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respectively.

The conditions (2.13) and (2.14) show that R-Ricci tensor R, and
K-Ricci tensor K, cannot vanish, since the vanishing of any one of

them would imply the vanishing of the covariant vector field g; ,
i.e. u; =0, acontradiction.

Thus, we conclude

Theorem 2.9. InG R¥-R F, and G K"-R F,, R-Ricci tensor R, and

K -Ricci tensor Kj.are non-vanishing.

Contracting the indices i and h in (2.3) and (2.4), using (1.13b),
(1.12c), (1.12e) and in view of (1.1), we get

(2.15) Hyli=A Hy + Ry + (n— Dy g,
and
(2.16) Hyli=AH +Kp+ -y,

respectively.

The conditions (2.15) and (2.16) show that the curvature
vectorf, cannot vanish, since the vanishing of any one of them
would imply the vanishing of the covariant vector field p; , i.e.
u; = 0, acontradiction.

Thus, we conclude

Theorem 2.10. InG R*-R F, and G K"-R F,, , the curvature vector
H,. is non-vanishing.

The conditions (2.15) and (2.16) can be written as

(2.17) Ry =Hyli— A Hy—(m— Dy yy
and
(2.18) Ky =H|,— AL H,—m—1Dpy,

respectively.

Thus, we conclude

Theorem 2.11. InG R*-R F, and G K"-R F,, , R-Ricci tensor Ry,
and K-Ricci tensor K. defined by any one of the conditions (2.17)
or (2.18).
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Theorem 2.12. R-Ricci tensor Ry, inG R”- R F,coincides with K-
Ricci tensor Kj;, inG K*- R F, and they are in terms of the curvature
vectorfy, .

Transvecting the conditions (2.13) and (2.14) by ¥* , using (1.7a),
(1.13a), (1.13b) and (1.2a), we get

and
(2.20) K| =4 K+ Ky +(m— Dy,

respectively.

The conditions (2.19) and (2.20) show that the curvature vectorsR;
and K; cannot vanish, since the vanishing of any one of them would
imply the vanishing of the covariant vector field u; ,ie. t; =0, a
contradiction.

Thus, we conclude

Theorem 2.13. InG R*-RF, and G K"-RF, , the curvature
vectors R; and K;are non-vanishing.

The conditions (2.19) and (2.20) can be written as

(2.21) Ry=Rii— 4R —(n— Dy
and
(2.22) Ky=K|,— 4 K—m—Dwy; ,

respectively.

Thus, we conclude

Theorem 2.14. InG R*-R F, and G K"-R F,, , R-Ricci tensor Ry
and K-Ricci tensor K;; defined by the conditions (2.21) and (2.22),
respectively.

Remark 2.1. In view of (2.17) and (2.18), both R-Ricci tensor
RﬂinG R"- R F,and K-Ricci tensor Kj in G K¥-R F,are
defined in terms of the curvature vector Hy (in sense of Berwald ),
different in the senses.

Remark 2.2. In view of (2.21), R-Ricci tensorR;; is defined in
terms of the curvature vector R; ( both Cartan's third curvature

tensorsR}kh) and in view of (2.22), K-Ricci tensorKj; is defined in
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terms of the curvature vector K; ( both Cartan's fourth curvature
tensor R}ﬂm ), similar in the senses.

Differentiating the conditions (2.3) and (2.4) partially with respect
to ¥/, using (1.11b) and (1.2c), we get

(2.23)

af_(HFihli) = (aj ’lz) HE:h + 1.!( H;&&) + aijkh + (Qr#z)( 5;1},}’;: -

S Vn)

+ (8,91 — 6495

and

(2.24)

aj_( Hfmh) = (Qr ’15) Hﬁh + ’15( H;&h) + ajK.!iﬁ:h + (aj#z)( 5&1}’;: -
S Vn)

+u( g —6igm)

respectively.

Using the commutation formula exhibited by (1.6) for the h(v)
torsion tensor H;'k in the conditions (2.23) and (2.24) and using
(1.10a), we get

(2.25)
Hjen i + Hn(9,G) — Hin(9,Ch ) — Hir (9, C) +
Cf} Hypy = ('% H-z) Hyp,

+ 4 Hjyy, + O;R, + (aﬂui)( 81— Sk Vn )
+ P’I(@;?,gjk — 6 th)
and
(2.26)
Hienli + Hi(9,C) — Hin(0,Ch ) — Hir (9,C) +
Cl; Hepp, = ('% ’1!) Hyn
+.'1I Hjikh + aijkh + (ajﬂx)( Sp Vi — Op Vn ) + #I(gigfk -
Oy th)
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The equations (2.25) and (2.26) together implies to

(2.27) Hinli = A Hin + 1 8395 — 69n)

if and only if

(2.28) H,(9,CF) — Hin(9,Ch) — Hin(9,C1) + C Hi
= (aj ix) H:i:h + ajRIikh + (aj#x)( 5;13’:: - Eﬁ}’h )

and

(2.29) Hi,.(0,Cl) — Hi(0,Ch) — Hi (9,C) + € Hiy

= (aj ’11) Hy, + ajH.zi;m + (aj#.'f)( 8 Ve — SpVn )
Thus, we conclude
Theorem 2.15.InG RY-R F,, , Berwald curvature tensor Hjﬂm IS

G v-R if and only if the condition (2.28) holds good.
Theorem 2.16.InG K"-R F,, , Berwald curvature tensor Hjﬂm IS

G v-Rif and only if the condition (2.29) holds good.

The condition (2.25) and (2.26) can be written as

0 Rin = Hin(9,Ci,) — Hpy(0,CT ) — Hip (0,C) + i Hig

- (af X) Hig, — (ajﬂi)( 8hVi — 6tV )

and

0, kah Hﬂh(a T) h(ack) H, (a(.‘h)—kC"’ Hyn

- (af X) Hi — (ajﬂi)( iV — 6tV )

respectively.

Thus, we conclude

Theorem 217. The tensor(dR}.,) inGR*-RE, coincides
withtensor (9, K, )in GK*-RE, provided the condition (2.27) holds.

Let us consider a Finslerspace which Cartan's third curvature
tensorsR}khis satisfying the condition
(2.30) Rich =K (819 — 6igpm) .
The space characterized by the condition (2.30) is called h-isotropic

[7]. 1t is to be noted that the constant for the concept of h-isotropic
does not coincide with that constant curvature due to Berwald. For
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an h-isotropic space, K is constant. Therefore for the space
considered Kis constant.

Taking the v-covariant derivative for the condition (2.30) with
respect to ¥ !, using (1.7b), we get

R;khll =K ( 5&1.91;: - 5;1;.9;&) :

In view of the condition (2.1), the above equation becomes

1;‘%:& = (K- #.{]( 5;1.9;;: - 5;1;.9’;&)

which can be written as

(2.31) Riw =B (819 —6igm) ,
where g = %=#0
A

Theorem 2.18.InG R”-R F, the h-isotropic space is characterized by
the condition (2.31).

+4
3.Decomposition of the Curvature Tensors R}kh(x,yj and

+

Hj.kh(x,y] in a Finsler Space Equipped with Non-Symmetric
Connection

We shall discuss some of the decompositions for the curvature

tensors field ﬁ}?kh(x, y) and +;'kh(x, ¥) in a Finsler space equipped
with non-symmetric connection for Cartan's third curvature tensor
R}, and Cartan's fourth curvature tensor Ky, .

G. H. Vranceanu [21] has defined a non-symmetric connection
(j’;j + l“,:j.) in n-dimensional Finsler space F, . Let consider
an n-dimensional Finsler space F, with non-symmetric connection
([}’;;' + F,:j.) which is based on a non-symmetric fundamental tensor
g:;(6y) # g (x, ). Let write

&1 #1 1 1
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where M;;ﬁ and iN;;’ are respectively the symmetric and skew-
symmetric parts of I’ .

We introduce another connection coefficient l";j. (x,y) defined as
order

(3.2) D = M — N3

With the help of the conditions (4.1) and (4.2), we get

Li () =T ()

Following E . Cartan [2], let a vertical stroke |;, follow by an index
denote covariant derivative with respect to v, the covariant
derivative of any contravariant vector field X*(x,y) with respect to
v/ is defined as follows:

(3.3) X*|;=0,X" +X7C},
where a positive sign below an index and following by a vertical
stroke indicates that the covariant derivative has been formed with
respect to the connection l";j- as for as that index is concerned. The

covariant derivative defined in (3.3) is called €b-covariant
differentiation of X'(x,y) with respect to y’ also is called
v—covariant differentiation  ( Cartan's first kind covariant
differentiation ).

The entities .:’L;kh and ft}ikh are called the curvature tensors (with
respect to thefB-covariant derivative) of Finsler space with respect
to the non-symmetric connection T}Li such that

Rien = 0n Tl + (0, T30 G + G (0k G — GiTGy) + T Ty
=0, G — (0: TR) Gi — G (0r G =GR Gy ) — T, T

mh *jk
and
Kien = 0nli + (9, TG} + Do Tl — 0,3 — (8, T) G —
a8 Vg
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+ + . . .
These curvature tensors Ry, and Kp, are satisfying the following:
+

+ ) + +
(3.4) a) Ry =Ry b) R = Ry
+ ) + + +
¢) Kypy!' =K, and d) K= K
Henceforth a Finsler space F,equipped with non-symmetric connection

will be written as F,; .
+
A Finsler space F, is said to be a generalizedR"- non
+
symmetric recurrent space and a generalizedK"- non symmetric

+ -
recurrent space when Cartan's curvature tensors field R;kh(x, V)

+ -
and Kj,;, (x,y) are satisfingthe following conditions

(3.5) Rinli = ARG + 1i( 695 — 619;m) ,
+ -
Ry # 0
and
+ ) + . . .
(3.6) Kinli = MKjr + (6,9 — 61.9;n) ,
+ .
Kipn #0

+
respectively. We shall denote them briefly by & R"-RF; and

+
G K"-RE,; , respectively.
Transvecting the conditions (3.5) and (3.6) by ¥/ , using (1.7a),
(3.4a), (1.2a), (3.4c) and in view of (1.1), we get

(3.7) Rinli = 4Rk, + Rigy + i( 85y — 6591 )
and
(3.8) Kpnli = LKy, + Ky, + #.t( G Vi — 5;1:_’}’;?,) ,

respectively.
Thus, we conclude
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+ +
Theorem 3.1. InG RY-RF, and G K”-RE, the v-covariant derivative

+ +
of the first order for the torsion tensors Ry, and Kj, given by the
conditions (3.7) and (3.8), respectively.

The conditions (3.7) and (3.8) can be written as

(3.9) Ripp = Ryl — ARy, — #x( Op Vi — 5;1:}’&)
and
(3.10) kah = H;mh ﬂ»x te— i 8hyr — 6ivn)

respectively.
Thus, we conclude

+ +
Theorem 3.2. InG R"-RF; and G K"-RE; |, the curvature

tensorsR;,., andKj,, defined by the conditions (3.9) and (3.10),

respectively.
Contracting the indices i and h in the conditions (3.5) and (3.6),
using (3.4b), (3 4d) and i |n view of (1.1), we get

(3.11) ;F:l! = ix e+ (=D gp
and

+ +
(3.12) Kili=4 K +(m—Dp g

respectively.

The conditions (3 11) and (3.12) show that R Riccli tensor ik and

H—Ricci tensor R}k cannot vanish, since the vanishing of any one of

them would imply the vanishing of the covariant vector field g, ,
i.e. ;=0 , acontradiction.
Thus, we conclude

+ +

Theorem 3.3. InG R*-RF; and G K"-RF, , the v-covariant
+ + +

derivative of the first order for R-Ricci tensor Rjand K-Ricci

+
tensor K, are non-vanishing.
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Now, let usconsider the decomposability of the curvature tensor

+ v - - * -
field Rj.,in a Finsler space F, , since the curvature tensor under

consideration is a mixed tensor of rank 4, hence it may be written
either as a tensor product of a vector and a tensor of rank 3 or as a
tensor product of two tensors each of rank 2. In the first case, the

possibilities forms of decomposition for the curvature tensor
+.
Rj.nare as follows:

+ _ *. :
(3.13) a) Ry =X Wen ) 0)  Rjn = & Wy
¢) Rin =X, ¥} and  d) Rj, =X,

In the second case the possibilities are as follows:

(3.14) a) Rpn=aq;%x , b)) Rpp=q% and

+ -
C) Ripn = qn'¥in .
Similarly, the possibilities form of decomposition for the curvature

+ -
tensor Ky, are as follows:
+

(3.15) a) Kjn =X n : b) Kjikn = &; Fin

+

) K =X B, and d) K = Xn ¥

In the second case the possibilities are as follows:

(3.16) a) fi}lkh = Q} q"kh ) b) ‘Ii:r'lkh = qﬁlu: q{rh and
+ . -

¢) Kin = qn'V .

Out of several possibilities given by (3.13), (3.14), (3.15) and

(3.16), our goal is to study the possibilities given by (3.13a),

(3.13Db), (3.15a) and (3.15b).
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+ -
Suppose that Cartan's third curvature tensor Ry, and Cartan's

+ -
fourth curvature tensor K, are decomposed in the forms (3.13a)
and (3.15a), respectively.

Taking the v-covariant derivative of the forms (3.13a) and (3.15a)
with respect to y!, we get

+ . _+
(3.17) Rinli = X'[; Wjen + X',
and
(3.18) Kinli = X'y Wy + X't

respectively.

Using the conditions (3.5) and (3.6) in (3.17) and (3.18),
respectively, we get

+ , . , o
MR + (8595 — 61G5n) = X't Pen + X Pen
and
+ _ . , -
l{f{_}l&h +‘l'.:|',||_'( Sﬁg}k - 5;1:.9};1) = Xll.l_' q{f‘kh + X”}{r'khh
In view of (3.13a) and (3.15a) and if the decomposable vector

X'supposed to be a covariant constant, then from (3.17) and (3.18)
together, we immediately get

- - - +
MX W + (859 — 65gin) = X ¥nly

which can be written as
+

(3.19) Pienli = 4 Fjn + ou( ShGjk — 5ﬁ§jh) ,  Where

M
¢ =4
Thus, we conclude

+ +

Theorem 3.4.InG RV-RE,; and G K"-REF,, the decomposable tensor
field W, (x, ¥) is generalized recurrent if the decomposable vector
X' assumed to be a covariant constant.

Transvecting (3.19) by ¥/, using (1.7a) and in view of (1.1), we get
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+ . -
(3.20) Yenli =4 W + Pon + 01( Sive — Siym)

Whel’e 1‘1"}&& :},;: IPF:F?, and 5} q'lkh = q{r’kh'

Thus, we conclude

Theorem 3.5.InG .J{E"-RF,_,: and G IJ;’”-RF;, the v-covariant
derivative for the decomposable tensor field ¥, (x,y) is given by
the condition (3.20), if the decomposable vector X* assumed to be a
covariant constant.
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