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ABSTRACT

projective curvature tensor Wfkh

In this article, we presented the recurrent of higher order in Finsler space F, for projective tensor K j.kh which satisfies a generalized five
recurrence with respect to Berwald’s connection parameters G, , and we have some theorems and some identities also we get more
results in a recurrent and generalized 5-recurrent F, by using the sense of Berwald’s curvature tensor.
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INTRODUCTION

he generalized recurrent Finsler space used the sense of

Berwald curvature tensor discussed by Abdallah,™

AL-Qashbari and Qasem,'”” and some others. A
n-dimensional Riemannian space of recurrent was introduced
and studied by Rund®®. Some properties for Weyl’s curvature
tensor studied by Al-Qashbari!#-[15:17.[19],[201,121],22),[231.[24] ' Ahsan
and Ali®®, Abu-Donia et al.,'® Emamian et al.[7}-[131,014.1161.08] g d
Qasem et al.[®:251126] The generalized birecurrent, trirecurrent
Finsler space, and higher order recurrent are studied.
Furthermore, Awed"! introduced the curvature tensors for the
space-time of general relativity. The decomposability of certain
generalized BK -recurrent Finsler space have been studied by

Baleedi”, Al-Qufail,!" and Pandey et al."?! and others.

Berwald’s covariant derivative BT/ of an arbitrary
tensor filed T].i with respect to x* is given by

BT =8,T (0, )G, +T/G}\ ~ TG}, (1.1)

Berwald’s covariant derivative of the metric function and
the vector y' vanish identically, i.e.

(a) BF =0and (b) By’ =0. (1.2)

But Berwald’s covariant derivative of the metric tensor g,
does not vanish and is given by

Bkgij = _Zcijklh .yh = —thBhC (1.3)

ik
The vectors y, and y' satisfy the following relations

@ &Y' =y, () y, ¥ =F,(c) 6;y =y" and (d) 6,8, = &

(1.4)

The two sets of quantities g, and its associate tensor g’ are
related by

} 1 if i=k
gk =gk = ? 1.5
8;8 =0 {0 ’ if ik (1.5)
The tensor C;, defined by
1. 1.
Cijk :Eaigjk :Zaiajak 1’72 (16)

is known as (h) hv-torsion tensor.

The torsion tensor Cj, and its associate torsion tensor
C,, are related by

() C;kyj = Clijyj =0,(b) Cijkyi :Cijkyj = Cijkyk =0and
(c) 5,’:Cijk =Cy; (1.7)

The tensor K, as defined above is called Cartan’s fourth
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curvature tensor, this tensor is positively homogeneous of
degree zero in the directional argument

=0T +(8 )G+ T T =0T + (0 ) G + Tl

(a) rk]

and (b) Kj K;hk (1.8)
The tensor K}, satisfies the relation too.

(a) K;khyj = Hli(h and (b) Hj'kh Ky +y (6 K, k) (1.9)

The curvature tensor K}, satisfies the following identities

known as Bianchi identities!?”!

K. +K. +K:

jkh hik khj

=0 (1.10)

Ricci tensor Kjk, the curvature vector KJ and the curvature
scalar K are given by:

(@) Ky, =K, ,(b) K, y*=K, and (c) K, y’ = H, (1.11)

The quantities Hj, and H,, form the components of
tensors and they called h-curvature tensor of Berwald and
torsion tensor respectively are defined as

(a) HY, =0,G,, +G, G +G',G, —~h/k*H\, ~h/k

(b) H, =0,G. +G.C,, —h/k (1.12)
They are also related by:

(a) Hy, y’ = Hy, and (b) H, =0,H,, (1.13)

The tensor H,

=20,G'

, called the deviation tensor, given by:

-0,G.y" +2G.G° -G G; (1.14)

The curvature tensor R;kh, Ricci tensor Rjk, tensor H,,,
curvature vector H, and scalar curvature H are connected by

the following:

@ Hy, y'=H. ,(0) H, =H}, ,() H,=H, ,(d) R,y =H,,

(e) R,y =H,, (. () R =Rand(h) R, =R, (1.15)
also connected by:

(a) Hy, =0,H, ,(b) H,y" =H, and(d) H,y* =Hf =(n-1)H

(1.16)

The Weyl curvature tensor denoted as W, is defined by
(n+D)
. 5,
+{ it (nH, +H,+x8,H,) (-1
(n*-1)
{(nij +H,; +Xx'0,H,, )}

ijlrh = Hj’kh +7j(Hkh 7Hhk)+

D (0,Hy, —0,H,,)

(1.17)

The tensors W, , W, and W, satisfies the following
identities.

(@) Wiy, ¥ =W, (b) W y/ =W, and (c) Wy, =W, (1.18)

: Cartan’s 4™ Curvature Tensor; R!

. i .
Notations: Kj, o

Cartan’s 3™ Curvature Tensor;

Hj, : Berwald Curvature Tensor; K,,: K-Ricci Tensor, K:

Curvature Vector and K: Scalar Curvature.

ON GENERALIZED -BK-FIVE-RECURRENT
SPACE

In this, proposal is defined as B.BB,3,5 is derivative of
fifth order, for projective curvature tensor Kj, which is

defined as:

BBBB,.B5 K;kh -~ K)i'kh + Hipnsr (5; &k _6ki gjh)

-2 sznquyq (5;;Cjkr - akcjhr) 2 ﬂzman ¥ (B;;C;ks - 5licjhs)
_Z.UzmnBqu ¥ (E;[C]ks - Slicjh.s ) -2 nulm_srB y ( jkn 6kithn)
-2 :uIrns Bqu .yq (Sficjkn 5 C]hn) 2 :ulmrBB .y (5 jkn _alicjhn)

-2 1, BBB, y*(3,C 1 = 5.Cp0 ) = 2811 B, ¥* (8,C 0 = 8:C )
(2.1)
=241, BB, ¥ (8,C 0 = 8Cp )~ 2 11, BBY* (8C 0 = 5.C )

-2 m,BBBy* (5 Cm = 0% C]hm)_z BB,y (S}icjkm _slicjhm)

-2 wBBBY (5,Cy, —8.Cp) -2 1,BBBY (5,Cy, —5.C)

jkm jkm

-2 WBBBB,Y (8,Cpp~5.Cp )

Where K}, #0 and B.BB,B,5 is derivative of five order
with respect to x, x™, x", x, and x, respectively, the quantities
A

Imnsr

and y,,  are non-null covariant vectors field.

Result 2.1. Every generalized BK -recurrent is generalized
BK -five recurrent.

Definition 2.1. A Finsler space for the tensor Kj, is
known to satisfy the condition (2.1), and will be called
generalized-five recurrent space. We shall call such Finsler
space a generalized BK -five-recurrent space and is denoted
by GBK -FIRF,.

Transvecting (2. 1) by y/, using (1.2b), (1.9a), (1.4a) and
(1.7b), we get

BrBanBmBIHl = lmnsr Hl + blmnsr (5;1 yk - 6; yh ) (22)

Transvecting (2.2) by y*, using (1.2b), (1.15a), (1.4b) and
(1.4c), we get

BrBan BmBIH;l = almnsr HL + bl (5; F2 - yh yi ) (23)

mnsr

Thus, we conclude

Theorem 2.1. In GBK -FIRF , Berwald derivative of the
five orders for torsion tensor H., and the deviation tensor
H,’I are given by the conditions (2.2) and (2.3),
respectively.

Putting i=h in (2.2) and (2.3), using (1.4b), (1.4c), (1.5),
(1.15b), and (1.15c¢), we get

BBB,B,BH, =a,, H, +(n- 1)blm y, and (2.4)

BBB B,BH=a,, H+Mn-1)b (2.5)

lmncr
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The conditions (2.4) and (2.5), show that the curvature
vector H, and the curvature scalar H cannot vanish because
one of these would imply a,_ =0 and b, =0, that is a
contradiction.

Imnsr Imnsr

Thus, we conclude,

Theorem 2.2. In GBK -FIRF the curvature vector W, and
the curvature scalar W are given by the conditions (2.4) and
(2.5), respectively, are non-vanishing.

Contracting the indices i and h in (2.1), using (1.11a),
(1.4¢) and (1.7¢), we get

BrBanBmBZKjk = )'lmnsr Kjk + (n - ]')lulmnsr gjk - 2(" - 1)

nulmnqu-y C

72(”‘ -1 e quchks
2(”‘ ]' :ulmsrB ch'kn

-2(n-1)u,, B.B,y'Cy,

)
)
-2(n-1) u, BByC,, —2(n-1) ,, BB,yC,, (2.6)
-2(n-1) u,, BBB,yC,,
-2(n-1)p,, B,y'C,,, —2(n-1)u, BB,yC, .
-2(n-1) u,, BB,yC,,
-2(n-1)w,BBByC,,, —2(n-1) u,B,B,yC,,
)u

-2(n-1) w,BBB,yCp,

-2(n- )/erBanBq YiCyn =2 (n-1) uBBB By C,,

Thus, we conclude

Theorem 2.3. In GBK -FIRF , Berwald derivative of the
five orders for Ricci tensor K, is given by the condition (2.6).

Transvecting (2.6) by y/, using (1.2b), (1.11b), (1.4a),
and (1.7b), we get

BBBBBK, = 2 K +(n=1) s ¥, 2.7)

Tmnsr =+ j

Thus, we get

Theorem 2.4. In GBK -FIRF , Berwald derivative of the
five orders for the curvature vector K; is given by the condition
2.7).

DIVERGENCE OF K-TENSOR AND OTHER
CURVATURE TENSORS

In this section, we will obtain the necessary and sufficient
conditions for tensors to be interpreted to generalized
recurrent in GBK -FIRF,. It is known that curvature tensor

R}, and curvature tensor K, are connected by the formula'?”’

Ry, =K, +C H} . (3.1)

jkh Jkh

Taking derivative of 5% order of (3.1), with respect to x,
x™, x", x¢, and X, successively, we get:

BBBB,B Ry, = BBB,B,BK,, +BBBB,B (CLHL) (32
Using the condition (2.1) in (3.2), we get:

B B B B B R;kh A’lmnsr K;kh + ulmnsr (6; gjk - 5; gjh)

=2 W B y* (5 ke 5C]hr) 2 W, By* (5 ks éicjhs)
_Z:ulmnBqu.y (5C1k= Scjhs) zl[llm?quy (Scjkn_scjhn)

-2 11, BB,y (8,Cs, =5.Cp )~ 2 11, BB, Y (8,Cy —8,Cp )

Jjhn

-2 w,BBB,y (5,C

r~s™q

8:Cim)
(3.3)
=241, BB, ¥ (8,C 0 = ,Cp )~ 2 11, BBY* (8,C 0 = 3.Cp)

jkn T 6kicjhn ) - zulnsr Bp yq (S}icjkm

-2 :uInBBB y (5 Cjkrn _5 thm)_z :ulsanquq (6;;Cjkm 6 C]hrn)

-2 wBBBy (5h - C}hm) -2 mBBB Yy (5}icjkm - (Slfcjhm)

Jjkm
-2 uBBBB Yy (8,Cy,~5.Cy, )+ BBB BB (CLHE)

By using (3.1), the above equation can be written as:

B BB B B Rjkh almnsr R;kh _almnsrcl H + blmns( hgjk _6ligjh )

=2 W BY (5 Cyr =6 thr) 2 fy, B Y* (Slicjks 75£ths)

~201, BB,y (8,C;. = 8.C. ) = 2114, B, ¥* (8,C i, —5,C, )

-2 1, BB, y*(8,C1, —8/Cp) -2 1, BB,y (6,C; —5/C,, )

Jjkn Jkn

-2 1, BBB, y! ((Slicjkn Sy C]hn) 2u,, B, y* (5}icjkm _5kicjhm)
=244, BB,y (8,C 1 = 5,C ) =2 1, BBY*(8,Cy,, —5,Cy,,)
(3.4)

-2 w,BBBYy* (5}l;cjkm - 5kcjhm) 2 BBy (a}icjkm Oy C]hm)

-2 wBBBYy (S}icjkm -8,C ) -2 m,BBB Yy (5;;(: - 6;thm)

jhm Jjkm

-2 wBBBB,y (8,Cp —5.C, )+ BBB,B,B (CLHS ).

This shows that,

B.BB.B,.B R]kh Ay R th + Dy (S}igjk _5ligjh)

2 U BV (816, 010, )2 1 By (36, -5C,.

~244,, BB, (8Cy = 5C )= 2t B, ¥* (8:C s = 3,C )

-2 11, BB, y"(8,Cs, =5/Cy ) =2 11, BB,y (8,C —8,Cp )

-2, BBB, y* (5 )kn_acjhn) 2u,,B,y* (5 Jkm Scjhm)
(3.5)
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=2y Ber e (6}icjkm -0 C]hm) 2 .ulanB y? ( jkm _5;thm)

-2 :uInBrBquyq (5;;Cjkm - 5kcjhm) 2 :ulsrB quq (S;;Cjkm - 6Iicjhm)
-2 wBBBYy (5}§Cjkm - Bkcjhm) 2 wBBB Yy (é}icjkm - B;thm)

-2 wBBBBy! (8,Ch,—-8.Cp,)-

k ™ jhm

If and only if
BrBanBmB,l (C;pHiI:k ) = almmr (C;prI:k ) (36)

Thus, we conclude

Theorem 3.1 In GBK-FIRF,, Cartan’s fourth curvature
tensor R, is generalized five recurrent Finsler space if and

only if the condition (C;pH o ) is five recurrent Finsler space.

Transvecting (3.4) by y/, using (1.2b), (1.15d), (1.4a),
(1.7a) and (1.7b), we get

BrBanBmBI Hllth = almnsr Hlldl + blmns (6;[ .yk - 5; yh ) (37)

The following is derived.

Theorem 3.2. In GBK -FIRF, Berwald derivative of the

five orders for the torsion tensor H, is generalized five
recurrent Finsler space.

Contracting the indices i and h in (3.4), using (1.15h),
(1.5), (1.4b), (1.4c), and (1.7c), we get:

B B B B BZ R]k = lmnsr Rjk lmnsr (C]prI)( ) (n - 1)blmnsgﬂ(

-2(n-1) p,,B,y°Cy. —2(n-1) w,, BYyC,
-2(n-1),, BByC,,
-2(n-1)
-2(n-1)
-2(n- 1)ylmBBBqu 2(n-1) u,,,B,y'C,.. (3.8)
-2(n-1) 1, BB,y'C,,
-2(n-1) u, BB,yC,,,
)
)
)

(
_2(

n-1) w,B B y‘C;,

-2(n-1)u,BBBYC,,
-2(n-1)u,BBB,yC,, —2(n-1)u,BBB y'C,,
wBBBB yC,, +BBBB,B(C,H,).

Jjp~ ik

(
-2(n-1

This shows that
BrBanBmBI Rjk = almnsr Rjk + (n - 1) blmns gjk (3.9)
-2 (n - 1) .ulmnququjkr
-2(n-1)u,,, B, y'Cy,—2 (n-1) Py BB 1C
~2(n-1) 4, By'C

~2(n-1) ,, BB,YC,,
-2(n-1 ylmBBBqu

) ~2(n-1) ,, BB,Y'C,,
)
) b B w—2(n=1) 1, BB,y'C,,
)
)
)

(
-2(n-1
-2(n-1 ulmBB_y"C
2(n-1) 4, BBBY'C,,
(
(

-2(n-1)u BB B yC,,

(n 1) ,ulsrB quchkm

-2(n- 1) wBBB, y Cy,
If and only if

~2(n-1) uBBBBY" C,,

BBB,B.B (C H )=

jp~ ik

Ty (CHHE ) (3.10)

This following is derived

Theorem 3.3. In GBK-FIRF, R-Ricci tensor Rjk is
generalized five recurrent Finsler space if and only if the

condition (CJlei ) is five recurrent Finsler space.

For a Riemannian space
(3.8), shows that

V,, when n=4, the equation

BBBB B R, =, Ry +3b,,.8x =6 HyB, ¥ Cy,
=6 1, B,y Cy,

-6 u,mnBqu quij -6 ,u,msqu ¥t Citn
-6 w,, BB, y'C,,
-6 u,,BBB, y'C,
6w, BBy'Cy,

-6 1, BBB, y'Cy,

-6 Hipns Bqu .qujkn
kn 6 Hingr prqcikm -6 Hing BrBP‘qujkm

-6 w, BB y'Cy, -6 mBBByCy,

-6 w,BBB YC,, ~6 wBBBB YC,, (3.11)
If and only if
BBB BB (C,HL)=a,,, (C,H,) (3.12)

The following is derived.

Theorem 3.4. In GBK -FIRF , For a Riemannian space V,
when n=4, the R-Ricci tensor Rjk is given by condition (3.11)
if and only if the condition (C;PH[?,’() is five recurrent Finsler
space.

Transvecting (3.9) by y*, using (1.2b), (1.15f), (1.4a) and
(1.7b), we get

BBBB,BR, =a,,. R +(n-1)b,.¥, (3.13)

Thus, we conclude

Theorem 3.5. In GBK -FIRF , Berwald derivative of the
five order for curvature vector R, is generalized five recurrent
Finsler space.

COMPOUND DERIVATIONS OF TENSOR K"jkh

In this section, we present the relation between the

curvature tensor K' ik and Wely’s projective tensor W)lkh It is

38 http://journals.cihanuniversity.edu.iq/index.php/cues;j

CUESJ 2023, 7 (2): 35-41



Al-Qashbari and Saleh: On generalized recurrent finsler spaces of higher order

known that Cartan’s third curvature tensor R}, and Wely’s

projective tensor W;kh are connected by the formula™

i i 1 i i
Wi = Rjs + g(ékth -8R, ) (4.1)
Using (3.1) in (4.1), we get,
i i 1 i i
ijkh*K]kh'*'C Hj + 3(5kth_gijh) (4.2)

Taking derivative of 5% order of (4.2), with respect to x,
X, x*, x¢, and X', successively, we get

B.BBB,BW,, = BBBB,BK,, + BBB,BB (C,HE,)
1 . )
+5 BBBB,B (8R;, —g,R}) (4.3)

Using (2.1) and substituting the condition (4.2) in (4.3),
we get

B B B B B ijlkh 2'lmrlsr )kh lmnsr (C;pHI}:k ) - % A‘Imnsr (52 th - gjk Rlll )

+ Minsr (5;1 & — ‘Ski gjh) = 2 Bq e (6}icjkr - 6licjhr)
-2 1, B,y"(8,C = 8.C. )~ 214, BB, ¥* (8,C;, — 8,C. )

~2413,,B, ¥ (8,C = 6,C; )~ 214, BB, y* (8,C, ~ 5,C, )

Jjkn

-2 p,, BB,y (8,Cy, = 5,Cy, )2 1, BBB, ¥ (8,C;, ~8,C,, )
=241, B, ¥ (8,C 1 = 8,Cp ) — 21, BB, ¥ (8,C, = 5,C,,)

-2 14,,BB,y*(8,Cs =8.C ) =2 ,BBB,y* (8,Cy —5C)

Jkm

-2 BBy (5Iilcjkm -8,C ) 2 wBBBy* (5}ic;‘km - 6kicjhm)

Jjhm

-2 w,BBB y* ( ' jkm -5,C

s~n""q

)-2 wBBBB,y (8,Cy —8,C)

Jjhm

+BBB,B,B, (cj.pH;;)+ BBBB,B (3R, —g,R,) (4.4)

This shows that

BBB BB ijlkh Anse W, )kh + Hisr (5;1 &k _515 gjh)
=211, BY* (81C 1 = 8:C 1 ) = 214 BY* (8,C s — 8,C.)

- 2.UlmnBqu ¥ (alicjks 0, C}hs) zﬂzmsrB e (5 Cﬂm - Slicjhn)

_ZﬂzmsBqu y? (6}icjkn TN C)hn) 2 :ulmrBB Y ( jkn -6 C]hn)

(4.5)

-2 14, BBB, Y (8,C 1 = 5iCyy ) = 211 B, ¥* (8,C 0 = 8Cy )

-2, BB,y (8,C 1 = 6,Cpn) =2 1, BB,Y*(8,C 1 —5.Cpn )
=2 1,BBB, Y (8,C 1 = 8.Cp )~ 2 1, BB,Y*(8,Cp —8,Cii )
-2 wBBB,Y (8,Cp —5.Cp ) -2 1, BB,B,y"(8,C —5.C,,)
-2 wBBBB,Y! (8,Cy —5.Cp )

If and only if

BBB,B.B (C,HL) = Ay (CHE ) (4.6)
and
BBB,B,B, (8R;, ~ &4Ry) = Ay (5 Ry — &Ry (4.7)

The following is derived

Theorem 4.1.
Wlh is generalized five recurrent Finsler space if and only if
the tensors (C ijfk) and ( .

In GBK-FIRF, Wely’s projective tensor

i 7gjl< h) are five recurrent

Finsler space.

Transvecting (4.4) by Y using (1.2b), (1.18a),
(1.4a),(1.7a), (1.15e) and (1.7b), we get
B BanBmB Wl A’lmmr A’lmnsr (5 H yk Rlll )
i i 1 i i
* Hingr (5}1 Y= 5k Y ) + g BrBanBmBz (5k H, - YR, ) (4.8)
This shows that
BrBanBmlngl 2'lmnsr + :ulmnsr (6;1 yk - 6; yh) (49)
If and only if
BrBanBmBl (512 Hh - ykR}ll ) = Z'Imnsr (5£Hh - yk R}l'l ) (410)

This following is derived.

Theorem 4.2. In GBK -FIRF , the torsion curvature tensor
W), is generalized five recurrent Finsler space if and only if
the tensor (8;H, -y, R, ) is five recurrent Finsler space.

Transvecting (4.5) by y*, using (1.2b), (1.18b), (1.4c),
and (1.4b), we get

) 1 . .
BrBanBmBl Whl = 2’[mnerhl - 5 z’lmnsr (yth - F2Rlll )
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+ iy (B4 F> = Y yh)+ BBBB,B(yH,-FR,) (4.11)
This shows that

BrBanBmBZ Whl = A'Imnsrwhi + lulmnsr (6;1 F2 - -yi-yh) (412)
If and only if

BBBBB(yH,-FR,)=A,, (yH,-FR}) (4.13)

This following is derived

Theorem 4.3. In GBK -FIRF, the curvature tensor W/ is
generalized five recurrent Finsler space if and only if the tensor
( Y'H, -F°R, ) is five recurrent Finsler space.

Contracting the indices i and h in (4.4), using (1.18c),
(1.5), (1.4b), (1.4c), and (1.15j), we get
I/ij _almnsr (C,lylelli )

= almnsr

BrBanBmBl Wik

1
- § )'lmnsr (R

(4.14)

i _gij)

+(n - 1)blmnsgjk - 2(Tl - 1) :ulmnququjkr - 2(71 _1) ‘ulmanquCjks
-2(n-1 :ulmnBqu.qujks _z(n_]')lulmsququjkn
n-1

n-1 -2(n-1)u,, BBByC

Jjkn
-2(n-1)w, BB .Y °C im
n-1)u,BBBYyCy,

n-1)w,BBYCy, —2(n-1) wBBBYyC,,
n-1)u, BB B y'Cy,

(n-1)
-2(n-1)
-2(n-1)
-2(n-1) w,, B,y'C,,,
(rl l)ulmB B,y'Cjn
—2(n-1)
-2(n-1)
—2(n-1)
(

-2(n-1) wBBBBYC,, +BBBBB(C,H;)
1

+ g BrBSBanBl (R']k - gij) :

This shows that
BBBB,BW, =a,, W, +(n-1)b,,.g;
-2(n-1) p,,B,y°C,,
n=1) H, quqC
n-1)p,,,B,

(4.15)
(n - 1) “lmnBququjks

n-1 iulms _2(n_1)lulmrBququjkn

—2(n-1)

—2(n-1)

-2(n-1)

-2(n- 1)/41,“[3’ BB qu

-2(n- 1) P B,Y°C i -2(n-1)p, BB .Y C
(n l)lhanBqu
2(n-1)u,BBBYC,,
-2( ), B.B,B,yC,,.
-2(n-1)

BB y'Cy

-2 (n - 1) o BB Y C,
n-1
-2(n-1)

n-1 lulr ulBrBanququkm

If and only if

BBBBB (R, -gR)= A, (R, —&,R) (4.16)
and
BBB,B B (C,H,)=a,,, (C,H) (4.17)

This following is derived

Theorem 4.4. In GBK-FIRF, the Ricci Tensor ij is

generalized five recurrent Finsler space if and only if the
tensors (Cj.le.‘,’() and (Rjk—gij) are five recurrent Finsler space.

CONCLUSION AND RECOMMENDATIONS

The generalized BK -five recurrent space is satisfied in
the condition (2.1).

In GBK - FIRF, ,
Ricci Tensor Kjk and curvature vector KJ are given by (2.6) and
(2.7), respectively. In GBK - FIRF , the necessary and sufficient
condition of curvature tensor R}, is generalized five recurrent
Finsler space, if and only if the condition (ijH,fk ) is five
recurrent Finsler space and Ricci tensor R, is generalized five
recurrent Finsler space, if and only if the condition (C}‘.pHi‘,’( ) is
five recurrent Finsler space. In GBK - FIRF , the Wely’s
projective tensor W]‘kh is generalized five recurrent Finsler
space if and only if the tensors (Cj'lel:k) and (é,ijh —gij;)
are five recurrent Finsler space. In GBK - FIRF , the curvature
tensor W,, is generalized five recurrent Finsler space if and
only if the tensor (6; H,-y.R, ) is five recurrent Finsler space.
Finally, Ricci tensor W, is generalized five recurrent Finsler
space if and only if the tensors (C - HY ) and (R,~g,R) are five
recurrent Finsler space.

the B -derivative of the five order for

The authors call the need for research and study in
generalized BK - higher recurrent Finsler spaces and interlard

it with the properties of special spaces for Finsler space.
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