New commutation formulas for d-differentiation in a
generalized Finsler space
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Abstract. In this work we consider a generalized Finsler space GFy as
an N-dimensional differentiable manifold on which a non-symmetric basic
tensor g;;(x, &) is defined by virtue (1.3). Some basic properties of GFy
are given (§1). In the work [4] we defined two kinds of covariant derivative
of a tensor in the Rund’s sense and obtained 10 Ricci type idetities in a
GFy. Non-symmetric basic tensor g;;(x, &) gives possibility to define two
more kinds of covariant derivative in the Rund’s sense too. In this work
we consider new 10 Ricci type identities, and we get 3 curvature tensors
and 15 curvature pseudotensors, defined in [4] and also a new curvature
tensor [Z( .
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1 Introduction

The Finsler space and it’s generalizations were investigated by many authors, for
example H. D., Pande and K. K., Gupta [7, 8], M. K. Gupta [3], C., Nitescu [6], A.
C., Shamihoke [10]-[13], U. P., Singh [14, 15], M., Verma [16] and many others.

The generalized Finsler space (GFy) is a differentiable manifold with non-symmetric

. 1 N .1 .N _ .
basic tensor g;;(z',...,z", &', ..., &") = g;;(x, &), where

(11) gij(xv'jg) #gji(x’j?)v (g = det(gij) %07 T :dx/dt)
Based on (1.1), one can defined the symmetric respectively anti-symmetric part of g;;

1

1
(1.2) 9ij = 5(9i5 + gji)s 9ij = 2(gij — Gji)s

2
where, following [10]-[13], is

. 102F%(x, %) 99
(1.3) a) gij (2, 3) = 5~ o
= 2 0&t0xd ot
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where F(z,) is a metric function in GFy, having the properties known from the
theory of usual Finsler space (Fy) (see e.g. [1, 9]).

The lowering and the raising of indices one defines by the tensors g;; and h*
respectively, where h% is defined as follows

(1.4) giy W'* = 0F, (g = det(gi;) # 0).

We can define the generalized Cristoffel symbols of the 1% and the 2"¢ kind:
(1.5) Yijk = %(gji,k — Gjki + Gik,j) F Vikj

(1.6) 7}1@ = hipr.jk = %hip(gjp,k — Gjk,p + gpk,j) # 711;'7

where, e.g., g;i.x = 0g;i/0z".
Then we have

(1.7) VirGip = Vs.ikP gip = Vs.jk0; = Viojk-

Theorem 1.1. In GFy the following relations are valid

(1.8) Vigk T Viik = Gij k> Vigk T Vk.ji = Gik,j
i1 i1 i1
(1.9) Vit = S0u k3" = S0 E = T F s d 8
i 1 i 1 i i
(1.10) Yighd' 8" = 5gu T = St = TFh it
i 1 i
(1.11) 'yi_jkmjmk = (Gij .k — igﬁ,i):ﬁ]a:k,
a3 ;2
where, for example, Fg%jmk = m.

Proof. The equations (1.8) follow from (1.5, 1.2) and the equations (1.9-1.11) from
(1.5, 1.2, 1.3). O

Introducing a tensor C;j;, like as at Fy, we have

def 1 1

1.12 Cisn(x,%) = =giimm = F?
( ) ]k(‘r {IJ) 29 g,k (1.3b)

1
9Yij,ik = yHaiaighs

»

where ” ( :b) signifies "equal based on (1.3b)”. We see that Cj;j is symmetric in
1.3

relation to each pair of indices. Also, we have

i def ;4 i i
(1.13) e = hPCy e h?Cipre = WP Ciikp.

With help of coefficients

(1.14) P;’k = 7§k - C;iﬂg’kj;s £ P,;'j
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one obtains coefficients of non-symmetric affine connections in the Rund’s sense [9, 12]:
(1-15) fl: = ’Ygi'k - h“<lepplfs + CklijPS - Cjkp ) 7é k]7
(1.16) Pifjk = ;krgil = Yi.jk — (CijpPhs + Cirp P, js Cjkp h)it # P

In the work [4], we defined two kinds of covariant derivative of a tensor in the GFy.
For example, for a tensor a;! (" (x,§) we have covariant derwative of the 1°* and ond
kind

(1.17)

T1...Tqy D *T o 7Ta 1PTo41-- *p 7“1 Ty
atl.“tv|m =a. . m 7P£ + Z P at1 E Ptgm T1...TB—1PTB+41---Tv
1 m

) mtﬁ

In a space GFly it is possible to define two new kinds of covariant derivative: covariant
derivative of the 3" kind and covariant derivative of the 4" kind. Generally is:
(1.18)

T1. Ty v *Tq T1eeTa—1PTa+1---T
atl‘.,tu|m g + E :P a’ t E P tﬁ rl ’I"ﬁ 1PTB41.- Ty
3 mp tﬁm
4
. . . e _ Oa
where {(z) is an arbitrary tangent vector in the tangent space Ty (z), and a: ; = Fz-.

By the procedure that is similar to that one in a Finsler space, it can be proved
that covariant derivative (1.17, 1.18) of a tensor also is a tensor.

Theorem 1.2. For the tensor g;; (z, &) based on both kinds of derivative (1.18) is
valid a

6
(120) QQ |m(£€,I) = 20”;,,:6:? = 207,”)1“7”’, 0= 3,4.
0

4

Proof. Starting from (1.18), we get

9ij |m(:1: §) = 9ij ;m + Gij,ar&hn — ngm - P;I;QLP
(1.21)

(1 12) gz] m 201]1)5 ( j.mi + ‘Pz*mj)

Based on (1.16) and using (1.8) one obtains
(1.22) Pl + Poni = Gijum — 2CiPh &°

j.mi 7.

By substituting from (1.22) into (1.21) we get
3
The same result one obtains for g;;|,,. As
4

(1.23) PP i = P*Pi®.
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we obtain (1.19). For £ = & one obtains
9ij |m(@, &) = 2C;;p (i, + PrRi%),
-3
and the same one obtains for § = 4. Because &P do not depends from &, the previous
equation becomes (1.20). O

Theorem 1.3. For the Kronecker symbol is in force

Loo=0, 0=1,...,4.

jlm
6
The proof is obtained by using the definition of -symbols and covariant derivatives

(1.17, 1.18).

Theorem 1.4. For h'/ is force

(1.24) hj{n = —hiphquﬂgm, 0=1,...,4,

6

Proof. From h'"g,, = &, one obtains
h{ra9pg + B Gpq|m = 0.
o 0

Composing with h79, it results that

hl\'z:nd;; + hiphqupq\m =0, 0=3,4=(1.24). O
) )

From (1.17, 1.18) is evidently that

i i _ i i -
(1.25) Al = Ay Oklm = Qk|ms Ay = Qs Ak|m = Ak |m;
3 1 3 2 4 2 4 1

2 New Ricci type identities in GFy
If we examine the differences

1.7y _T1..Ty _
(21) atl...tu|m|n atl.“tvlm\n (7T,p,0',7' - 3’4)
T p o T

we get ten new Ricci type identities. In these identities the same magnitude I;E' , [5 ,
I§ ; /117 R {}) appear, but in different arrangement than they appear in the work [4].
Only in the last case appears a new curvature tensor é‘( .

Let us consider a tensor aZlij and its covariant derivative of the 3"¢ and the 4"
kind, also their combinations, by virtue of (2.1).



New commutation formulas for §-differentiation 149

1. Based on (1.18) we obtain

hij hij hij th d *h _Sij *i _hsj
akl\mn = (a’kllm)i (a'kllm) k”m df + P a’kllm + P akllm
*g his *S hZJ *8 hlJ %8 hij
Psn kllm — Pnk sl|m P ke|m an kl|s 1.6
3 3 3

hij _ _hij *h pij xh _pij *1 hpj %1 hp] *j hip
akl\mn - akl,mn +Ppm ng +P a’kl +Ppm n@gl +Ppm +Ppmn kl

P hip 7P*p hij 7P*p hij 7P*p hz] P*p hij +a hij é.s

pm kl n mk napl mkapln ml,n kp ml kpn k:l sn

O O S 00 P W B P il €5

P+ B bl + PGS — P it — PRl
_P*p hljé—d N ;g Zmd Z;jgdgs fd +a:;jéi§-s fd —l—ah” md PS*# lejm

P*h 5ij gd Pl prs abid 4 prhpri gspi P*hP*J ai’? — prhprh ¢S

sn Vgl d sn - pm

sn L pm sn* pm pl

—P*hP;’; vy Pana, + Phay €S, + o P aly + PP apt! + PPl agy”

— PR al? — PPTalsd + Pilalis, + Pilaliset, + PR Phallt + Py P alt?
+ Py Bmay” — PiPhan® = PHPaly — Piial), — Prialyn €4, — PriPrhaly?

_P*s *7 hpj P*é *4 th+P s pp hij +P*]2 *p h,z] P*é hij —P*b hij §d
n

pm sl pm sl ms pl ml sp ksm ksd
_ «h _pij xs pxi _hpj *S *1, hz %S hij *p hl] xs _hij
P P m e — Pol Ppmays” — Poj a,, + P, Pmka + P Pra kp - P ak”S7
and from here

hij __hij _ 17h hij 3 hpj j hip
akl\mn akl|nm K pmnakl + Kpmnakl + K pmnakl
3

hi] hij *p hz]
Kkmn pl Klmn kp Tmn kl\p’

where

(2'2) Iz{ijmn(xvf) PJ*;AL” P;Zm 4 PP pri _ p*Pp¥i | pFP es _ pFP oes

gm= pn jn = pm jm,s Jn,$S,m»

(2.3) fgijmn(m) P =P+ PP — PP 4+ PP s — PP et

mj* np mj,s nj,ssS,m»

are Rund’s type curvature tensors of the 15¢ and the 2"? kind respectively. The torsion
tensor and the double simmetric part of the connection are respectively

(2.4) a) ;13 = P[]k} ;13 - Pljjv b) P(?‘ik) = Pfé + PE;

2. Using (1.18) we get

hij _ (. hij hij hZJ d xh sij %4 hsj
akl\mn—( kl|m)| (akl|m) kl|md£ +Pﬂ3akl|m+ ns kl\m
4
*] his xS hl] xS hZJ xs _hij
P kl\m Pkn sl\m Pl

n ks|m7 mnkl|s
4
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ol _ hig xh _pij xh _pij i hpj *i _hpJ o hip
kl\mn Uet'mn T Prp @i T Prpin + Prip n@r” + Py, + Poly nag

+ P*] hip P*p ahzy _ P*p ahz] _ P*p (LhU _ P*p hij +akl Sn€S

mp kln km,n"pl kmpl,n lm,n"kp im kpn
lestg 5 +aklw§mn +akl md5 +P;}; dakljfd P;l}ll’ Zjdg +PM d ijé
+ PP, + P aliPes + Prialitet, — PP anied, — Pibalided,
_P*pd Z;jgd o lj:s Z;Jd lejsdgs gd Z;]stgs gt § ta kl”gmd P*h Zzljm
—|—P*h Z;jdgd —i—P*hP*S a’klj +P*h mp Z[l)] +P*hP p 2’;[7 P*thm :;]
— PP ay) + Py, + Prlayhgo, + PriPilaly + PriPrsait + PriPrap”
— PriPtaly? — PP aysd + Prlalis, + Prlalitiet, + PPl + Pyl Paait”
+ PPy — PP an® — PriPhale — Pitallh, — Pial/ €0, — PisPolaly’
— PLaPiall — PinPiali? + P Pikali! + PGPialil — Birapl, — Pial el
— PP ably — PP alt’ — PR Priat? + Pii PP ahid + P Pilay — P”amw

from where one obtains

hij hij _ 1h hij i hpj ] hip
a’k;l‘mn - ak;”nm K pmna’kl + K pmna’kl —+ K pmnakl
4
1P hi] P hi] *p hij
K kmn pl K lmn kp Tmn kl‘pa

Generally, we can state by total induction method (as like in [4]):

Theorem 2.1. In a generalized Finsler space GFy the 15t and 2" new Ricci type
identity are

u
T1..Ty Ty _ T
Ay tolmn — Yy ity nm = § :Il{pmn< ) ZKtﬁmn( )a
(2.5) 0 0 a=1 2

— (=1)°T;h 0} tv‘p,9:3,4,

where I;(, 0 =1,2 are given in (2.2, 2.3), and

p . Ta—1PTo tﬁ T
(2.6) ( )a_aht ot ( a=a
To p

3. Combining the 3"¢ and 4" kind of derivation on the base of (1.18) we have:

hij hij hij hzg d *h Sij *7 hsj
akl|m|n (akl|m)| (akl|m) k”mdf +Pnsa‘kl|m+ ns kl|m
*5 o is * hZJ xS hl] %5 hij .
+ Poia Km = Prna stlm - Pa ks|m = Prna K] s 1.6
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aZ;\Jmm = aZl”mn Ppm n ﬁj + P*haklj + P;:n naZfJ ;:rzn lejn Ppm n Zlip
+ Phayh, = Pl an? — Prbay? — P apd — Prhapd & ap’ €
lestf 5 +aklw£m"+akl md5 +P;:z dakljfd P;gl Zjdg +PM A4 ijé
Pl P el - Prlalingl — P ahed — Pl
_P*pd Z;Jgd _ ;;z; Z;Jd Z;JSdgs §d leystgs gtg +a k;jgmd P*h Zzljm
_|_P*h Z;jdgd —i—P*hP*S a’klj +P*h pm Zz;] +P*hPm 2’;[7 P*hP a :;]
= PriPhay) + Prlays, + Priay 0, + Pribynaly + PPy al’ + PriPylapy”
= PriPofa,” — PrPhay! + Prlajis, + Prlaf e, P*jp*ha%s PP a”
P*] ;72 Z;P P*Jp*p hzs P*JP*:!; z;s PI:Z lejm s h1]§ * ;Ti’zl ;glw
— PinPpayt’ — PiiFpa ZZ”+P Pty + PR Pal) — Pila Z;ﬂm Priay &,
= PPl = P Py = P Py + P mka’”ﬂ + P Pkaly) = Prail,

So, one gets

hij hij Ah pij i hpj J hip hij
Alim|n — akl|n\m L Apmn + Apmnakl Aknm ol
(2.7) o hij hij hij hij
—_ — *
Alnma’kp +a s Hays — Tob “kz|s
The denotations, introduced in (2.7) [4] are
Ai _ *1 *1 *p *7 *D *1 *p s *P S
(2.8) AJmn ijn_Pjnm+PJmPnp_Pjanp+PJms _Pjn,s' ,m?
[ *1 *1 *D *g *P *1 *p s *p s
(29) A]mn ij, Pn]m+ijPnp _PJanp+Pm] $ _Pnj,sg,ma

_hij h ij Dij oo ] pJj hpj
Ut Zmns = Ly (@R, + a3s65) + Top, (apPd 4 aPles )

lin kl,sSn
* hi hi s * hi hi s
+ T ] (ak:lpn + akll‘)é ,n) - Tml;c(a’pl?n pljs§ )
* hi hi s
- P( kpjn kpjsf )
Tl s = akle[*h P;;;] + amsP[”;%Pm] + akpsP[’;nP;Z] —ay’ P[*h P
@Ry P P = @t Piom Pimy = 01" P P} — 0" P Piy
hip p*j *S
— Ay P[men] + CL P[mk‘Pl B

P[pm m] =P prl— PP

pm* ns
4. Differentiating in inverse order then in preceding case, we obtain

hij hij _ hij hij d *h 51] *7 hsj
akl|m|n (akl|m)|n = (akl|m)7n+a’kl|m)d‘£,n+P&n kl|m+ sn kl|m
4

*5 o is *S hZJ xS hl] %5 hij .
+ Pgra Km = Prra stfm — P ks|m = Prna K] s 1.6
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aZifmm apn + P nali? + Pilal? 4+ Pyl apt? + Prlaitt + Pl ap?

+ Prhayh, = Poh an’ = Pibag? = Pt ay) — Pl + a6
) EomEln @ oy T a0 P Al €0 Prlall €0+ P ar e,

+ Py e+ P aiPES + PranhiEs, — P g €0, — Prlares,

-pP ml,d Z;jgd a ;5 Z;Jd Zl”sdgs gd Z;]stgs gtg +a kl”gmd Psn Zzljm

+ Potan) €6, + PR P + PolPrar + PolPrail — Pt Piayy

= PLYRRa 4 Phiaid, + Priales, + PoPalaly + PoiPrsait! + PoiPrap?

— PoiPtay — PoiPibays? + Pylalis, + Phlalisich, + Pyl Pibaly® + il Prail
+ PP an’ — P PE bl — P Pbay — Prialil, — Py ’7”6 i Praly’
;Z ':;‘Lipaglpj _ ;Z n*@zp ZZP+P P:YI:L le]‘FP;i *p hw P*s szm :;ls Z:Jdéd

_ *h _pij *s p*i _hpj *8 P*i th *p h” *p h’Lj xs _hij
Pn P pAks — Pn mpPis Pn mpks +P km%ps +P Psm kp P akl\s

from where

hij hij Ah i 3 hpj j hip hij
a’k;l|m|n a’k;l|n|m Apmnakl + Apmna‘kl + Apmna‘kl Aknm pl
(2.10) !
AP hij _ —hij —hij xp _hij
Anmp ~ Tipy> ~ Ogipyz + Tm nl]

where we have denoted [4]

(2.11) AZmn =Py, — Py + PR P — PP 4 PP g5 — Pl s

mjT pn nj* pm mj,s nj,sS,m»
1 _ *7 _ p*t *P ¥t *P *1 *p S _ p*P ¢s
(2.12) Ajmn P = Pinm + PriPon — P Po + P]m P P &

The next two theorems are valid.

Theorem 2.2. In GFy the 3" new Ricci type identity is in force:

v
1Ty o p AP g\ .
n atll...tv nlm Z ‘il;)mn (Ta) a - — Z *iltgmn( a.

a=1 p=1 p

+a 77‘1 *p aTI

77‘1 _
t1,<[mn] ta tvg[mn]> Tmn t1...ty|p?
3

where %, {ilv are given at (2.8, 2.9) and

u
_ sro [ P
apT ZTp:;,( )(a...,nJra...,s-ﬁfn)

r
a=1 @

- Z T;L;l:fg (tﬂ)( ,n ,sés )
f=1 P
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u—1 u
—T1 Ty *T o *""[ﬂ
s = X PP (1) ()
a=18=2 ~
(a<p)

S S) I t/m]< ) (tf) ar;

alﬁl -

t
+ZZ [mt tgn ( )(f)a 9
a=1 =1 =
(a<p)

p tﬁ = aT1---7‘a—1P7“a+1--»7”u
T s e T P tg_18TB41 -ty

Theorem 2.3. Applying the two kinds of covariant derivatives in reverse order than
in the preceding theorem, we obtain the 4" new Ricci type identity in GFy

v
T Ty o p Ap g\ .
|n_at11...tv|n\m Z‘é";mn< )a _Zétgmn( a:;
3 43 a=1 Ta B=1 p

= = *p ..
A <mn]> — A L[mn]> +Trrma...|pa
4

(2.14) o

where gz, g are given at (2.11, 2.12).

Following this procedure, we can conclude that the following theorems are valid.
Theorem 2.4. In GFy is in force the 5" new Ricci type identity
u p v t
T T _ Ara A B ..
= = 3 B () 32 ()
(2.15) s @ a=1 @ = p

+6:::<<mn>>+61::<(mn)> Py (a .gpfa:::lp),

where
u—1 u p s
—r *To DX
atll tv<mn> Zzp[pmpsn] <7,. )(t >a
a=18=2 ~ = « B
(a<ﬂ)
*To *S p tﬁ
(2.16) - Z ZP,,,,LPMB ( ) (s)a
a=1p=1 ~ Ta
* *9 « tﬁ
=S ra () (4
a=18=2 >~ p
(a<p)
(217) Azjmn_Pj*;@n_P;;m—i_P]*?sz;’rzl_P*pPM +P]*VZ>;9 5 _P:Z),e ,Sm’

(218) Al — P*z _ P*z _|_P*I) P*z P*pPM +P*p s n] st

G Jmn jm,n nj,m mjT np jn~ pm jm,s
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Theorem 2.5. In GFy is in force the 6! new Ricci type identity

v
~ t
1Ty 1Ty Ar b P B
a —a = E Al a:— E A ( a
ty...t ty...t pmn tgmn e
1.ty MmN 1 U|n\m 7 (7’&> 14ts p

(2.19) : At et

+ a:::<mn> + a:::gmnS ’

where
u—1 wu p s
—T1...Ty _ *To PXTB *To PXTB
Aty tamns = Z Z Plom)Pon” + Pon P[Sm])(r ) (Tﬁ)a”'
a=1p3=2 «
(a<p)
*To *S T *S p tﬁ
o0 -S>y, + rmn () ()
a=1p=1 @
v—=1 v ¢ ¢
*S *p o &3
# 32 St i+ Pt P () ()
a=1p3=2
(a<pB)
_ px i *P D *P D *p s *p
(2'21) Az]mn Pjrznn_P]nm—i_PJmPp'rzL_Pjanlp—i_ijs _Pjn,é :gm’
7 _ *7 *7 *P i *p % *p S *P ¢S
(222) ‘L}l]mn Pm_] n Pn_] m + ijPnp - P P + ij $ - Pnj,ég,m'

Theorem 2.6. In GFy the 7" new Ricci type identity is valid

v
~ t
1Ty _ To = y ’
atl...tv|mn tu‘nlm Z‘épm.n< ) Z{%tgmn<p a,..
3

(2.23) p=1
T <nm> +a:::§nm> - (P:Zg@a| P;;LI')na \ )’
3
where
(2.25) /gjmn P;ffj n P;ﬁ m + PPy — PRYPLL + P;ff; &= Pins&m-

Theorem 2.7. In GFy the 8" new Ricci type identity is valid

u v
1Ty 1Ty _ Ara p AP tﬁ
a’tll...tv|mn - atll.“tv\n|m - Z é;mn (7, )CL - Z i%t[-xmn (p)a
(2.26) 4 24 o=l “ p=1

= —... *p _ DED ..
a <nm> + a...(mn} + ana | Pmna’...\p’
4
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where
u—1 u p s
T, emns = Z(P%QP[“Z? + Py Ps’) (r ) (r )a:::
a=1 =2 @ B
(a<B)
- " *T o *S *T o *S p tﬁ
) -3 i+ g (1) (1)
a=1p=1 @
v—1 v ¢ ¢
* *S * * & @ B
Sy () (e
a=1p3=1 p
(a<pB)
(228) {%ijmn = P;;;L,n - P;Lk;,m + P‘;ﬁpvt;f) - Pj*f:P;fn =+ P;ri,é ,Sn - P:is ,Sm7
A Dt %1 *P ki *P % *p s *P ¢S
(229) éjmn - ij,n - Pjn,m + ijpnp - P]npmp + ij,gf,n - Pjn’s'g,m,'

Theorem 2.8. In GFy the 9" new Ricci type identity is valid

v

[m]
43

(2.30) a1 A=1 p
- a:::<mn> + a:::énm>7
where
(231) "glzjmn = P;;Zn,n - P;’rlL,m + P;I;P;'ra - Pg*rlz)P;:n + P]*TZ:L,G ,Sn - P]*r{),s ,sm7
(232) ézjmn = P':zlj,n - P':Jl’,m + P’:’LI;P:;) - P;fP;rzn + P;LI;,S ,Sn - P;?,s'g,sm'

Theorem 2.9. In GFy the 10" new Ricci type identity is valid

u p v t
1Ty 1.7y Ar AD I}
a —a = E Ale a — E A a
t1...ty |m|n tl,,,tvln‘\m 15 pnm o 15 tsnm

p

3

(2.33) 5

a=1

B=1
= Ph(a ), —al,),
where

(234) AL = Phn, = Pl F P = PP Pi E6 = P 6

jmn jm,n nj,m jm= np n, jm,s

u
~ ~ t
1Ty o Tr1Ty _ § T p e § : P B
a’tl.“tv\mn atlu_tu nlm — épmn (7‘ )a "gltgmn( a’
4 e

155

The identity (2.33) can be written in another form. Namely, counting the differ-

ence in the last brackets in (2.33), one obtains
u

v
Ty _ e p >p g\ .
n a:f...;,\mm - Zé(rpmn <T >a + ZIS( tgnm(p)a... s
4 a B=1

a=1
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where
I;?ijmn = éijmn + P':g@T;]l = P;Tif%" o P;:;Jn + PJ*TﬁP:; B P;fp;'l”
[Eij7an = %ijmn + P’:LI’)HT;; = P;;L,n - P:;j,m + Pj*rIrJLP;:;) - P;fP;:n

+ P &5 = PO &S Pk (Pl — P,

jm,s nj,$S,m* mn

In the work [18] are given some properties for the mentioned tensors (the antisym-
metry with respect of two indices, the cyclic symmetry, the symmetry with respect
of pairs of indices).

Remark 2.1. The magnitudes I;(, 0 =1,2,3,4 are tensors and magnitudes %, t =

1,15, have the form and the role of the curvature tensor, but they are not tensors.
For example, from (2.19) one obtains

i i _ qi P *i (D P ¢s
a’\mn a\n|m - ‘épmna + Tpm(am + a,é£,n>7
3 3 4

from where we see that 1;{ is not a tensor, because the expression in the bracket is

not a tensor. These magnitudes %L t = 1,15 we call curvature pseudotensors of the
1t ..., 15" kind in GFy.

Remark 2.2. For g;;(x, &) = gji(x, ) we obtain usual Finsler space F. If g;;(x) #
gji(x) one obtains a generalized Riemannian space GRy [2]. For g;j(x) = gji(x)
GFy reduces to the Riemannian space Ry .
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