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Abstract In the present paper, a Finsler space E, whose Cartan’s fourth curvature tensor Rjik ,, Satisfies the

following condition Ry imin = Comn Rixn + domn (85951 — 81Gjic)s Rin # 0 ,wWhere ¢y, and dyy, are non-
zero covariant vector field of third order, respectively. Thies space satisfies the condition of affinely connected
space called generalized R"-trirecurrent affinely connected space.

Keywords generalized R"-trirecurrent space, H — Ricci tensor

Introduction

H.D. Pande and B. Single [4] discussed the recurrence in an affinely connected space. P.K. Dwivedi [7] worked
out the role of P*-reducible space in affinely space. A.A.M. Saleem [2] obtained some results when the C"-
generalized birecurrent and C"-special generalized birecurrent are affinely connected space. A.A.A. Muhib [1]
obtained some results when R"-generalized trirecurrent and R"-special generalized trirecurrent are affinely
connected space. M.A.A. Ali [5] obtained certain identities in a K"-birecurrent affinely connected space. N.S.H.
Hussein [6] obtained certain identities in a K"-recurrent affinely connected space. A.M.A. Al-Qashbari [3]
obtained certain identities in a R"-recurrent affinely connected space. W.H.A. Hadi [9] obtained certain
identities in a R"-birecurrent affinely connected space.

The metric tensor g;; given by [8]

(1.1) gij = aiyj = 'jyi .

The covariant derivative of the vector y ‘andthe metric tensor g;;, vanish identically, i. e.

(12) a) yf, =0and b) g =0

The vector y; and the koronelter delta 6}, also satisfy the following relations

13) @&y =y,b) &yi=y and ¢)§=0

The vectors y' and y; satfies the following relation

(14) y'y = F?

The metric tensor g;; and 5. satisfy the following relation

(1.5) 51i 9ij = Gjk

The vector y/ and the metric tensor gi; also satisfy the following:

(1.6) 9ij yj =Yi-

The h-covariant derivative, commute with partial differentiation with respect to y/ according to

an G -Gx), = X (@) - @Gx) P

=
TR
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The curvature tensor R}kh satisfies the relation
(1.8) Rjikh y = Hpy, .
The torsion tensor P}k satisfies the relation

(19) By =0
In view of Euler's theorem on homogeneous functions we have the following relations
(1.10) @) ikh y/ = Hj;, and b) Hk y =
The associate curvature tensor Hj , of the curvature tensor ]kh is given by
a) Hijxn = gyj Hjpp, and b) jlkh = aijh'(l-ll)
The H-Ricci tensor H},,, the divetion tensor H; and curvature vector H,, the curvature scalar H satisfy the
relations
(1.12) a)Hi, = 0,H: , b)H, = H., and c)(n— 1)H = H, y*
Where Hj, andH are called H-Ricci tensor and the curvature scalar [7], respectively ,the tensor
Hy;, defined by
(1.13)  Hipx = gin Hy
The H-Ricci tensor H,; and the curvature scalar H, defined by
a)H, = 0;H, andb)H, = Hj,, .(1.14)
2. An R"-Generalized Trirecurrent Space
Let us consider a Finsler space F, whose Cartan’s fourth curvature tensor R’ i Satisfies by the condition
(2.1) R]lkm“mm Cimn Rlicn + dumn (85 gjn — 64 gjic ), Rin %0
where ¢, and d,,,, are non-zero covariant vectors field of third order .
The space and the tensor satisfy the condition (2.1) are called generalized R"- trirecurrent space and
generalized h- trirecurrent tensor, respectively. We shall denote them briefly by G R*-TRF, and Gh-TR,
Transvecting the condition (2.1) by y/ , using (1.2a), (1.8), (1.6) and (1.3a), we get
(2.2) H;(m“mm Cimn High + iy (84 Yo — S5 i )-
Transvecting (2.2) by y*, using (1.2a), (1.10b), ( 1.3a) and (1.4a), we get
(2.3) Hy i = Ctmn Hiy + i (¥ Y1 — 8}, F2).
Thus, we may conclude
Theorem 2.1. In GR"-TR F, , the h-covariant derivative of third order for the h(v)-torsion tensor H., and the
deviation tensor H}, given by (2.2) and (2.3), respectively.
Differentiating (2.2) partially with respect to y/, using (1.11b) and (1.1), we get

(24) a (H]l(m“mm) = (ajclmn) Hlih + Clmn H]lkh + (ajdlmn)(allc Yn — 6}11 Yk )
+ dypny (6 gin — Oh Gjx ) -

Using the commutation formula exhibited by (1.7) for ( in (2.4), we get

khlllm)
(2'5) a' (Hkh|l|m)|n + Hl:hmm (6 F*L) rhlllm( 6 ) rk|l|m( a]”l*nr )
khlllr(a L) = Hyhirim (1) -0, ( khlllm) n = (9 Cimn )Hicn
+ i H jkh + (ajdlmn )(8k Yo — 8k Yir) + dimn (5 gin — 8 ik )
Again applying the commutation formula exhibited by (1.7) for (Hlih z) in (2.5), we get
(26) [{a (Hlihll)} +H1:h|l(a][7‘"% ) rhll(a ) Tkll(a ) _Hlthlr(a F*{)
- a (Hkhll) ]|" + Hkhlllm( 6 [;":11 ) rhlllm( a ) rklllm( alr}:;r )
khlrlm(a ) khlllr(a]rm*:l ) - [{a (Hllchll)} +H1fh|z(arrs;i)

{yk
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Hop (0, Tion ) = Hipy(9:Tim ) = iy (O’ ) = 95 CHyg DB 1B,

= (0; Comn )Hin + Ctmn Hien, + (0; dimn ) ( 8kvh — 8k Vi) + dimn (85951 — Sk gji)
Again applying the commutation formula exhibited by (1.7) for (H,ih) in (2.6), we get
@7 (G Hwum + Hi (9 51) - Hih(é- W)= H;'k (3- i) = @ Hig B
+ HI:hll(aJ L) = rhll(a rkll(a Hypyr (a w) — 0 - Hin)yy
+ H;, (0,13") — H (0, 5°) — HY (0,1 ) — (0;Hip) P 0} Pl + Hkh,llm(@ﬂii)
rhlllm( o ) rklllm( o; ) kh|r|m (aj Z;;T ) khlll‘r( a] Lan )
[{(aHkh)|l+Hkh(ar sl )— (0. 07) — Hi (0, ) — (5Hip) P}im
+ Hlfml( 6TI"S;‘,;) - sh|l(a ) - skll(a ) kms(a Iy ) (ésHlich)u
+ Hi( osI;;" ) — Hin (05T, osT; W) — Hi (6 f) - (0:Hip) P4} B3, ] Py

= (aj Clmn )Hkh + Clmn jkh + (ajdlmn)(é‘kyh - 6hyk) + dlmn (6kgjh - 6;19}k)
Using (1.1b) in (2.7), we get

28)  Hipymn + {LHR (L) = H (G577 ) = Hiy (G, 17) = (Hin) Bl 3im
+ HI:hll( ajrr*i - imz(a" - Hrku(a' r) - Hlichw (3- m ) —{ Hrikhu
+ Hiy (0,17 ) = Hy (0.1 ) — His (0. 137 ) — (Hiyen) P, 5 3P 1 + Hipim (0,5:H)
rihmm (aj kn ) rklllm( 6] h ) Hkhmm( 0y ) Hkmur(ajrrrtrrl)
= [{Hypp + Hin (0,13 )—H;'h(a )_Hks(a ) = Hin P 3im
+Hsh|l(arl—;;fll) h|l(a k|l(a )= h|s(a Iiw) —{(H kh|l
+ Hiy (0,13 ) = Hip (0,50 ) — Hyy (95Tt ) — Hixn PG} B 1P, o

= (9 Cimn )Hkn + Comn Hjcr, + (9 dimn ) (8kYh = 81¥k) + imn ( Sk Gjn — 61 Gne)
This shows that
H]lkmumm Cimn H]lkh + dlmn (aligjh - 5iilgjk)
if and only if
29 [{Hw( L) = By (O L) = Hie (B 57) = (Hiwn )P dm + Hppy(85h)
Hrihll(a.]'[;;; _Hrikll(a' )_Hkhur(a' )_{ ikhll +Hkh(ar )
- Hsih(arrk?s) - Hlis(a ) ]In + Hl:hlllm(a r*l ) rh|l|m(aj1;<¥)
H;kulm(ajrf;lr) kh|r|m (a ) - khlllr(aj I"m*,r[) [{H rkhil + Hkh (ar sli)
— Hi (0, 1) — Hig (0, 1;F) — (0sHEp )P dym + H;h,l(arllfﬁ) - slhll(arrknsl
kll(a ) khls(a F*S) —{ Hsikhll + Hp, (@U?i) - th@sﬁ?)
- Hkt(a Lit) — Hy PG P 1Py = (0 cimn )Hin, + (0 dimn ) 81y — Shvi) -
Thus, we may conclude

Theorem 2.2. In GR"- TRE, , Berwald curvature tensor Hjikh is generalized trirecurrent tensor if and only if

(2.9) hold good.
Transvecting (2.8) by g;, , using (1.2b), (1.11a), (1.13) and (1.5), we get

Hohiimm + i [ { Hin (6 ) h(a 7) - k(a ) - w Pl Yim
+ lemz( ajrr:n ) rhll(a rkll(a ) - Hkhlr( 6] Im ) {Hlkhll
— Hp (0,17") — Hi (0,5 ) = Hiee (0:13F) = Hin Py 3 P I + G [ Hy i (01 13)
rhlllm( I ) rklllm( 61 ) - khlrlm( 6‘ n ) - Iihlllr( 9 Lan ) ]
- gip[{Hrkhll Hkh( 0,1 ) h( 0,T; ) Hks( 0, T; ) (6 Hkh) 1 Hm

{yk
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th”( arrs;ril) - Hslhll( arrkjri Hskll(a ) Hkhls(a S) - {H;;chll
— Hip (0 ) — Hiy (05t ) — Hiy (05Tt ) — Hiyp PG} B ] Py, = (8; Cumn Y Hip 1 —
+ Cimn Hipien + (0 dimn ) (Gip Yh — GnpYic ) + Aimn CGiep Gjn — Gnp Gjic )
This shows that

ijkhlllmln = Cimn ijkh + dlmn(gkpgjh —InpIjk )
if and only if

(210) gy L{H (L") = Hrn(G10") = Hyse (9 117) = Hren B Jm + Hi (95 )
(0T ) = Hyyo (0,50 ) = Hyn, (O 157) = { venn — Hin (0:13) = Hin (0, 13")
—Hi (0,13 ) = Hixn Pii 3 i din + Gip [Higm (9 T2l ) = H 1 (0157
rklllm(a )~ khlrlm( ol ) - Hkh|l|r( 0L )1 = gip L H, rkhil Hlfh(ér ')
—Hgp, (6 ) - Hks(arﬂff) - (3 Hlih) P Ypm — khu(arrs:rlz) h|l(a
k|l(a ) khls(a lr*ns) _{H;;chll ngh( as it ) - ch(as ki )
—H'y (053 ) — Hiyn P4} P ] Py, = (8; Cumn Y Hip 1 + (0 dimn ) Gip Y — Gnp Vi) —

Thus, we may conclude

Theorem 2.3. In GR"- TRE, , the associative curvature tensor Hj,,, Of Berwald curvature tensor Hjikh

generalized trirecurrent tensor if and only if (2.10) holds good.

Contracting the indices | and h in (2.8), using (1.14b), (1.12c), (1.3b), (1.4) and (1.5), we get
ij|l|m|n + [{lep (6']-1"*7)) — H, (6]1",;;7) - Hpk (a *r) - Hkrp‘r }Im + Hl:pll(a'r 3
H,, (5 ) = HY (9 5in ) = Hy, (057) = { et + Hip (0,137 = Hy (9. 137
Hks (ar pl ) — Hy P l} ]In + Hkplllm( r|l|m(a L ) rklllm(a] I;’tlr)
= Hipim O 17) = Higy (9 T ) = [{Hppe + Hkp (0.137) = Hy (8,15") — Hy, (9 i)
— His Py 3y + Hspll(a’f Low) = H,, (0,5 ) — HE, (9,1 ) — Hy (9,T07)
— { Hysy = Hip (137 ) = He (3,5 ) = HE (T3t ) = Hi PS } P 1 B
= (0 Comn JHy + Cimn Hye + (1 = 1) (0 dinn ) Y1 + (1 = Wi G
This shows that
(2.11) Hy ymim = Comn Hige + (1 = 1) di gj
If and only if
212)  [{(Hip (O 57) = He (O577) = HR (G 1)) = He Bidm + Hiy (9 157) — H, (9 T,
—H! (9 Lm) — H (9 T0) = (Hyy + Hiy (0.17) — H (0,55°) — HEs (0, 17°)

_Hks } j ]|” +Hkp|l|m(ar rlllm(a ) rk|l|m(a]1;;;r) Hklrlm(aj In )
_Hklllr(aj F"*Jl) [{H rkil + HkP (67" ) H (a ) - legs (ar p’;S) Hksprsl }|m
+ Hspll(ar sm |l(6 ) H k|l(arr*s) Hk (a r*s) - {Hks” - Hlip (asl—z:p

_Ht (65 ) H (65 ) _Hkt sl}PrSm] jn = (ajclmn)Hk

is

The equation (2.11) shows that the H-Ricci tensor H;, can't vanish, because the vanishing of it would implies

dimn = 0, ifand only if (2.12) hold good, a contradiction.
Thus, we may conclude

Theorem 2.4. In GR"- TRE, , the H-Ricci tensor Hjy, can't vanish if and only if (2.12) holds good.

{yk
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3. On Generalized R"-Trirecurrent-Affinely Connected Space
In this section, we shall introduce new definition for GR"- TRFpnspace and tensor brifly by G R » Whose also
possess the properties of an affinely connected space.
Definition 3.1. A Finsler space Fynspace and tensor brifty by 6 r » Whose coefficient connection parameter G }k is
independent of y' is called an affinely connected space (Berwald space). Thus, an affinely connected space is
characterized by any one of the following eguivalent equations
(3.1) a) Gjp=0 and b) Cin=0
The coefficients connection parameters I;;i of Cartan and G}, of Berwald coincide in affinely connected
space and they are independent of directional argument [9], i.e.
(3.2) Q) 9,Gi,=0 and b) 9Li=o0 .
Definition 3.2. The generalized R"-trirecurrent space which possess the properties of an affinely connected
space [i.e.satisfies any one of the equations (3.1a), (3.1b), (3.2a) and (3.2b)] will be called it a generalized R"-
trirecurrent affinely connected space and denoted briefly by GR"-TR - affinely connected space.
Remark 3.1. It will be sufficient to call Cartan's third curvature tensor Rjk » Which possess the property of
GR"-TR- affinely connected space as generalized h-trirecurrent tensor ( briefly by Gh-TR ) .
Let us consider GR"- TR - affinely connected space.
In view of the theorem 2.1 and definition 3.2, we may conclude
Theorem 3.1. In generalized R"-recurrent affinely connected space, the generalized R"- birecurrent affinely
connected space is GR"- TR- affinely connected space.
Using (3.2b) in (2.8), we get
(33)  Hipumm — (B D + (Hirny = HinPS) B ho = (HE oy = Hin P2

— (Hypny = HienPOPBm } By = (9) Cumn JHin + Cimn Hicn + (0, dimn ) (8% Y1 — 65 v)

+ iy (S Gjn — Sk Gjk )
This shows that

H,-ikm“mm = Cimn Hicn + dimn (8kGjn — Sh s )

If and only if
(34) {_(Hrikhpjy )Im - (Hlirh” - Htithrtl )F}?;rl}ln - {(Hrikh” - Hsikhprsl )lm

- (Hsikh” — HjnPY) P } P = (0; Cimn )Hin + (8 dppn ) (Bkyn — Shyi) -
Transvecting (3.3) by g;, , using (1.2b), (1.5), (1.11a) and (1.13), we get

Ho mimin = {H epren B Jpm + (Higprn ) — Hepen P Pon 3 ~{(H, e ht = Hspren Prdm

= (et = et Pst) P 3 B = (9 €tmn ) Hipn + Crn Hipcn

+ (6]' Aimn )( 9ip Yr — Ghp J’k) + dimn (Gip 9jn — Inp Gjk )
This shows that

ijk mitmin — Cimn ijkh + din ( Ikp 9jn — Gnp Gjk )
if and only if

(35) {_(Hrpkh[;]l. )|m - (Hkprhll - HrpthTtl )E:n}In - {(Hrpkml - Hspkhprsl )Im
- (Hspkh,l - Htpthstl n Py = (ajclmn) Hipn + (ajdlmn)(gkp Yr = Gnp }’k) -
Thus, we may conclude
Theorem 3.2. In GR"-TR- affinely connected space, Berwald curvature tensor H,ijh and its associative

curvature tensor Hy,,. , are generalized trirecurrent tensor if and only if (34) and (3.5),respectively hold good.

Transvecting (3.3) by ¥/ , using (1.2a), (1.10a), (1.9) and (1.6), we get

(36) Hlihlllmln = yj (aj Clmn) Hlih + Clmn Hlich + yj (aj dlmn) ( 8}i Yn — 8}11 yk)
+ dinn (8 Yo = 84 Vi)

TR
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This shows that

(37) H]l(m“mm = Cimn Hlih + dlmn ( 6]l(yh. - 6;1yk)

if and only if

(38) (é)] Cimn )H]l{h + (é)] dlmn)( 5;( YV — 5;1 yk) , since y] * 0.

Transvecting (3.6) by g;, , using (1.2b), (1.13) and (1.5), we get
Hkr.hlllmln = yj (aj Clmn) Hkr.h + Cimn Hkr.h + yj (a] dlmn )( YirYn — 9nr Vi )
+ dprn (Gir Y — 9n Vi) -

This shows that

(39) Hkr.hlllmln = Cimn Hkr.h + dlmn ( IkrYn — 9nVk )

if and only if

(310) yj (6jclmn) Hkr.h + yj (3jdlmn )( IkrYn — Gnr Vi ) =0

Transvecting (3.6) by y* , using (1.2a), (1.10b), (1.3a) and (1.4), we get
H}L”“mm = yj (ajclmn )Hilz + Clmn H;L + yj (ajdlmn)( yiyh - 6;1 Fz )
+dlmn(yiyh - 6;le)

This shows that

(311) H}l”“mm = Cimn H;:L + dlmn(yiyh - 6;1 FZ )

if and only if

(312) y](ajclmn)Hill+y](a}dlmn)(ylyh_ 6;1F2)=0

Thus, we may conclude

Theorem 3.3. In GR"-TR- affinely connected space, the h-covariant derivative of third order for the h(v)-
torsion tensor Hj,, , its associative tensor H,,, and the deviation tensor H}, given by (3.7) ,(3.9) and (3.11) if

and only if (3.8), (3.10) and (3.12), respectively hold.

Contracting the indices i and h in (3.3), using (1.14b), (1.3a), (1.3b) and (1.3c), we get
H]'klllmln + {(_HTkPJ'?lF )lm - (Hkr” - Htkprtl )I'}:n }|n - {(Hrku — Hy, P )|m
— (Hgeyp = HuP4) Pin 3 P = (0 i )Hy + Cimn Hye + (1 = 1) (0 dppnn ) Vi

+ ( 1 —Tl) dlmn ik
This shows that

if and only if

(3.14)  {=(HuBl Ym — (Hiyry = Hye Pr ) B Yo — {(Hyy ) — Hae P
—(Hy = HuPi) P Y By = (0 cimn ) He + (1 = 1)(0;dppnn ) Vi -
Contracting the indices i and h in (3.6), using (1.12b) , (1.3b) and (1.3c), we get
(3.15) Heimm = Y (0 Comn )Hi + Comn Hy + (1 = 1) (0 din ) v ¥ + (1 = ) dipnn Vi -
This shows that
(3.16) H

killmin

= Cimn Hk + (1 - Tl) dlmn Yk
if and only if
(317) yj (ajclmn )Hk + (1 _n)(ajdlmn)yk yj =0
Transvecting (3.15) by y* , using (1.2a), (1.12c) and (1.4), we get
Hlllmln = yj (ajclmn )H + ClmnH - yj (ajdlmn) FZ - dlmn FZ-
This shows that

(318) HIlITfLIn = Cimn H+ dlmn F2
if and only if
(3-19) yj a'clmn )H - a'dlmn) Fzyj =0
4 i
PN

=
(a; ‘F§\\‘
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The equations (3.13), (3.16) and (3.18) show that the H-Ricci tensor H;, , the curvature vector H, and the
scalar curvature H, can't vanish, because the vanishing of any one of them would imply d;,,,, = 0, if and only if
(3.14), (3.17) and (3.19), respectively, hold, a contradiction.

Thus, we may conclude

Theorem 3.4. In GR"- TR- affinely connected space, the H-Ricci tensor H. , the curvature vector H, and the
scalar curvature H, are non-vanishing if and only if (3.14), (3.17) and (3.19), respectively hold.

Differentiating (2.1), Partially with respect to y/ , using (1.14a) and (1.1), we get

(320) é)j(Hklllmln) = (aj Cimn )Hk + Cimn ij + (1 - n)(aj dlmn )yk + (1 - Tl) dlmn g]’k .

Using the commutation formula exhibited by (1.7), for (H ,;,,,) in (3.20), we get

(3.21) (6.]'Hk|l|m)|n - Hr|l|m(6.jl;c¥) - Hk|r|m(ajrl;r) - Hk|l|r(éj1;r5:rrl) - (a.THkllIm)Pj:l
= (a} Cimn )Hk + Cimn ij + (1 - n)(aj dlmn) Yk + (1 - n)dlmn gjk .

Again using the commutation formula exhibited by (1.7), for (H ;) in (3.21), we get

(3.22) {(6] Hku)lm - Hr|l(6j 17;:1) — Hyy (61‘17:{) - (a.erul)Pj:n }l = Hyjijm (a] mzr)
- Hk|r|m(6j l;r) - Hklllr(aj 1—'"::!) - { (aer|l)|m - HSIl (arl—;c;i) - Hkls(arn;ns)
- (asHku) Pr?n }P]; = (aj Cimn )Hk + Cimn ij + (1 - Tl) (aj dlmn ) Yk
+ (1 - Tl) dlmn gjk '

Again, using the commutation formula exhibited by (1.7), for (H,) in (3.22), we get

@23 ({(GH), ~H(G5) — O H) B} = Hu(GTi) = B, (8 5:0) -
{(aer)” - Ht(a'rpkszt) - (atHk) Prtl}PJ:n Iin _Hr|l|m(‘3.j17c*rlr ) - Hkmr( ajrr;:?rl ) -
Hk|r|m((§jn;1r) - [{(aer)” - Ht(a'rrkjt ) - (atHk) Py }lm - Hs|l(ar17<’;rsz ) -

Hkls( arrr;ls ) - {(asHk)ll - Ht( as”(jt ) - (atHk) Pstl}Prrslr ] P}; = (ajclmn )Hk +
Clmn ij + (1 - n)(ajdlmn)Yk + (1 - n)dlmn Ijk -
Using (1.14a), (3.13) and (3.2b) in (3.23), we get
(3.24) {—(Hrkf}?)lm — (Hyy = Hee P) P, }| —{(H,yy = Hue Pr) — (Hggy —
n

Hy, Pstl) PTSTTI}P]; = (0] Cimn )Hk -(1- n)(a] dlmn) Yk
if
(328)  {~(HuPD), = (Hyy = Hee PP }
In

_{{Hrkll — Hye P — (Hgy — Pstl)PrsTn}}Pj:l =0,
then (3.24) implies
(3.26) (0; Ctmn JHxe — (1 = 1) (G dpn ) Y = 0
Transvecting (3.26) by y* , using (1.12c) and (1.4), we get
(9 Cimn ) H = (0;dimn ) F* = 0
which can be written as

o (6 mn)H
B27)  Gdyy =L

If the covariant tensor field c,,,,, is independent of y*, (3.27) shows that the covariant tensor field d;,,,, is also
independent of y¢ .

Conversely, if the tensor d,,,, is independent of y‘, we hav (éj Cmn )H = 0, in view of theorem 2.2, the
equation (a'j Cimn ) H = 0 implies éjclmn = 0, i.e. the covariant tensor field ¢, is also independent of y* .
Thus, we may conclude

SN

Y
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Theorem 3.5. In GR"-TR- affinely connected space, the covariant tensor field d,,,, is independent of the
directional argument y' if the covariant tensor field c;,, is independent of the directional argument y® if and
only if (3.14) holds good [provided (2.5) holds good].

4. Conclusion

(4.1) The generalized R" - trirecurrent space is called generalized R"- trirecurrent affinely

connected if it satisfies any one of the conditions (3.1a), (3.1b), (3.2a) and (3.2b).

(4.2) In generalized R"- recurrent affinely connected space, the generalized R"- birecurrent affinely connected
space is G R" — T R — affinely connected space.

(4.3) In R™- trirecurrent affinely connected space, then Berwald curvature tensor Iﬁkh and its associative
curvature tensor Hj,, generalized trirecurrent If and ony if (3.4) and (3.5) respectively holds good.

(4.4) In generalized R"- trireurrent affinely connected space, the h — covariant drivative of third order h(v) —
for the torsion tensor Hj, ,its associating tensor Hy;, and the deviation tensor H|. , the curvature vector H, , the
curvature scalar H and the tensor Hy, , are given by (3.7) and (3.11) if and only if (3.8), (3.10) and (3.12)
respectively hold

(4.5) In GR"- TR-affinely connected space the H — Ricci tensor Hj. , the curvature vector H, and the scalar
curvature H are non — vanishing if and ony if (3.14) ,(3.17) and (3.19) respectively hold .

(4.6) In GR"- TR-affinely connected space, the covariat tensor field d,,,, is independent of the directional
orgument y® if the covariant tensor c,,, is independent of the directional orgument y* if and only if (3.14) holds
good [provided (3.25) holds good].

5. Recommendations
Authors recommend the need for the continuing research and development in Finsler space due to its vital
applying importance in other fields.

References

[1]. A.AA. Muhib.: On independent components of tensors, I-relative tensor and R"- generalized
trirecurrent finsler space, M.Sc. Dissertation, University of Aden, (Aden) (Yemen), (2009).

[2. A.AM. Saleem.: On certain generalized birecurrent and trirecurrent Finsler spaces, M.Sc. Dissertation,
University of Aden, (Aden) (Yemen), (2011).

[3]. A.M.A. Al-Qashbari.: Certain types of generalized recurrent in Finsler space, Ph.D. Thesis, Faculty of
Education-Aden, University of Aden, (Aden) (Yemen), (2016).

[4]. H.D. Pande and B. Singh.: On existence of affinely connected Finsler space with recurrent tensor
field, Reprinted from Indian Journal of pure Applied Mathematics, Vol. 8, No.3 (March 1977), 295-
301.

[5]. M.A.A. Ali.: On K"-birecurrent finsler space, M.Sc. Dissertation, University of Aden, (Aden) (Yemen)
(2014).

[6]. N.S.H. Hussien.: On " - recurrent Finsler space, M.Sc. Dissertation, University of Aden, (Aden)
(Yemen), (2014).

[7]. P.K. Dwivedi.: P-reducible Finsler spaces and applications, Int. Journal of Math. Analysis, Vol. 5, No.
5, (2011), 223-229.

[8]. H. Rund.: The differential geometry of Finsler space, Spring-Verlag, Berlin Gottingen-Heidelberg,
(1959); 2" edit. (in Russian), Nauka, (Moscow), (1981).

[9]. W.H.A. Hadi.: Study of certain types of generalized birecurrent in Finsler space, Ph.D. Thesis,
University of Aden, (Aden) (Yemen), (2016).

PN

f?ﬁ"s\f
%’@" Journal of Scientific and Engineering Research

186



