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Abstract

In 1972, T-tensor in a Finsler space of n-dimensions was introduced and
studied simultaneously by H. Kawaguchi [3] and Matsumoto [5]. Several papers
related with T-tensor, since then, have been published by various authors namely
Hashiguchi [1], Matsumoto [6], Matsumoto and Shimada [7, 8], Rastogi [10, 11]
and others. The purpose of the present paper is to study some properties of T-tensor
in a Finsler space of three dimensions. Furthermore, we have defined and studied
Finsler spaces Fn, whose T-tensor is of special form and called them T3-like
Finsler spaces.

1. Introduction

Let (I‘ ml, n ) be the Moor’s frame of a Finsler space of three dimensions F°,
where £ is normalized supportmg element : y' = LA, m' is normalized torsion vector
given by C' = Cm' and n' is a unit vector orthogonal to both m' and /. The metric
and angular metric tensors in F3 are given by [6] :

gij=l’il'j+mi m, 41, 1, hij=mi m, + 1, 1 (1.1)

while the Cartan’s C-tensor is given by Matsumoto [6] as follows :
Cijk = C(l) m; m, my _C(Z) (m, m, -+ mmy o, n, +m m, n, )

+C(3) (m, n o +m;n ;4 m, o n)+C(2)ni n; 0. (1.2)

The T-tensor in a Finsler space of n-dimensions is given by

T,

i = LCich & Cn + & i + 4 Cin + 1n €

ijkh * "i “jkh ijh ijk’ (1.3)
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where | , denotes v-covariant derivative Matsumoto [6].
2.  Cartan’s C-Tensor in F°

LetC, iik m* = 'C and C n = *C then from equation (1.2) we can obtain

'Cij. = C(l) m; m, — C(Z) (m n, + rn . ) + C(3) n; 2.1)
and "‘Cij = C(z) (n n; — mj) + C(3)(m n; -+ m, g Js 2.2)
i.e., these tensors are symmetric in lower indices.

Further from equations (2.1) and (2.2), we can obtain

Cij m =C(1) m, C(z) n, C m=-C @My +C( 30 (2.3)
[} foai_ ' _ [/ i_
Cmm'=Cy, 'Cymiai=-C,, 'Ciw/n'= C(a) (2.4)
. joad_ i
and ’*‘Cij mn'=- C(z) , ”‘Cij mn' = C(3)’ *Cij M= C(z)' (2.5)

In a three dimensional Finsler space F3, v-covariant derivatives of the
vectors /', m' and n’ are given in Matsumoto [6] as follows

i) _ g i i =__i el
Lllj—hj, Lmljm lmj+nvj, Lnlj lnj m'v; (2.6)

where Vi = Vg By therefore from equations (2.1) and (2.2) we can respectively
obtain

'Cl =

i = (l)lh m, mj—C(z) h(m n. + m, 11)-+-C(3)Ih

L 1[C(l){"“i (= my + 0y vp) +my (= fmy +ny Vh)}
+Cigy {my &y +my vp) + my (my o+ my v) + 0y my s vp)

+1, (;m, —n v} - C(3){ni(lj oy, + 1y vp) + n, (ny +mov)l 27)
and
*C[ C(z)lh : mm)+C(3)I (mn+m n,)
+L7! [C(Z){mi(lj my, — 1 V) + my (g, =0, v)

- (IJ. ny, + my N . (o +m vp)} - C(3){mi(.l'j Iy, + my, vy)
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+m, (lin +m, vh)+n(l m, —n, vh)+n (ln, —n vh)}]. 2.8)
Equations (2.7) and (2.8) respectively give
'Cyly B +L71'Cy =0,
’Cijlh M- C(I)I0 m, mJ C(z) Io(m n + m n) + C(3) I0 n, nJ
Ty ml = L7, (Cppy 1, — Cqy my) + 1, (Copyly + 2L C gy vy)
+0,{L7Cyy = C3) ¥ = iy b
Cyhy W = =L (Cpgy my + gy my) +my {L7Cpy = Cia) Vi, ~ Cglyd
+1,(Cg)l y —2L7'Cpy )
*Cyl, P+L e, =0,
*Cij!h M= C(2)|0 (n, n; - m; m, )+ C(3) 1y (my n, +m, n),
*Cyly m = L7 (C gy my = Cogy ) —m; (Crply + 217 Cgy vy
#1,(Coply —2L7'Cipy v,
*Cyly W ==L, (Copy y + gy my) +m; (Cyly = 217 Coyvy )
#1,Coy)l 2L‘1c(3) V) (2.9)

and

' j.oh i Ar-i h .
Cijlh m m"m'=2L C(z) Voysa+ C(l)l p

| h

f j . hoi_y-~-1
Cijlh mm'n' =L (Cy—=CapVaya2~Cgylp ™

’ R h
Ciy m' n'm'=2L CiyVayza+ Cyln ™™

c1“

1 _7-1
C.l min"nf=L (C @'n

ih " CapVaps

— -1 h
*Cyly ) " i = = 2L71C 5 vy = Copl

-1
*Cyly w9 0l == 2171 €y Vg + Cpl

-C,., o

_ -1
*Cyly m 0" m' =~ 2L7'C o'

3) Y2)33
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jih i_ -1 h
"‘Cijih mn'n'=-2L C(z) Voys3 ¥ C(3)I . (2.10)

Since C(l) + C( 3 = C, therefore from equation (2.10), we can obtain

{('C b mt + *th ‘)ml Clh} m" =0, 2.11)

{('ClJ h n + *Cijlh m) mm'= L1 C(l) Va2 (2.12)
and g

i 2
2 *Cijlh m (C(3) C m) (C(z) (3) )lh. 2.13)

Hence, we have :

Theorem (2.1). In a three dimensional Finsler space F, 'C, 1 and *C, ! satisfy
equations (2.11}, (2.12) and (2.13).

If we take h-cova.nant derivative of equations (2.1) and (2.2) and use l‘l =0,
’l =n! h nI ~m! hy, we get

ulk = (C(l)lk + 2C(2) h) m; m; + (C(S)Ik 2C(2) h) m;

5 +{(Cqy = Ciz) by =~ Cpgpy} (mymy +mim) (2.14)
an

*Cijlk = (C(3)|k - C(z) h) (n, m, + my nj) + (C(z)lk + ZC(B) h)(n, n, —m, mj), (2.15)

which leads to

(* cIJIk Cik ) nf - Cppy by =0, (2.16)
Ci ' m'+nin)=C, (2.17)

and
'Cljlkm'n CJlkm]m C m’n + C an = (2.18)

Hence, we have

Theorem (2.2). In athree dimensional Finsler space F?, h-covariant derivative of
'Cij and "‘Cij satisfy equations (2.16), (2.17) and (2.18).

In case of a P*-Finsler space F3, Tzumi [2], Pijk = A’Aijk’ therefore we can
obtain

'Cisto =4 'Cy + b *Cy, *Cijio =4 *Cj5—hy 'Cyy (2.19)
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Multiplying equation (2.19) by m and using (2.1) and (2.2), we can obtain on
simplification

=AC4y=3hyCry  Ciapo=HCppy* (C

02y 2C(3)) h0’

(1)10 -

@0 =2C3+ 30 Coy. (2.20)

Hence, we have

C

Theorem (2.3). In a three dimensional P*-Finsler space F, C C

C(3)]0 are respectively given by (2.20).

mior Sy and

Furthermore, from equation (2.19), we can obtain with the help of equations
(2.4) and (2.5)

hy, G mini =

'C.omimi=C ijl0 ~Cayio + 1o(Cy — Cisps

0 o +2C

@

Culonjn = (3)10 2C(2) h,. 2.21)

Hence, we have

Theorem (2.4). In a three dimensional P*-Finsler space F3 'C;i 0 satisfies
equation (2.21).

Further from equation (2.19), we can obtain on simplification

'Cy = = (hy? + 237 "Ciio =1y *Cyo) (2.22)
and
*Cyy= (hy” + A% (A *Cyg + g 'Cy) (2.23)

which lead to

Theorem (2.5). In a P*-Finsler space F, ’C and *C respectively satisfy
equations (2.22) and (2.23).

3. v-Covariant Derivative of C-Tensor in F3

Taking v-covariant derivative of (1.2) and using equation (2.5) we can obtain
on simplification

C.

l C(l)lhmmmk (2)' (mmjnk+m m B +my m o,

; —o n,)

ifkh
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+ C(3)|h (mm, n, oy +myny o+ my n; nj)
-L- IZG’J., k)[c(l)( Lm, —n, v) m, my — C(Z){Ii (my m; oy + m; m oy
+my My 0 -0, ny) + vy (my m, my — m; o 0, —2m, n nj)}
+ C(g,){.t'i(mh By + M, oy 0y +my nj) +2m, m, v, n, }], (3.1)
which by virtue of symmetry of Cijkih in k and h easily leads to

C(k, h)[{c(l)lh m; m, m, — C(?‘)|h (m, m, 0y + M, 0, Wm0y n)

+ C(3)Ih (m, n, oy +m, oy 0+ mn; nj)} + L'I[C(l){(mi n, +m, n). my vy
+m; m, (4, m +n, v} - C(Z){(mi n; +m, n)(m, 4 + 30 v)

+ (my m, 1, nj)(lh n +3v, mpl+ C(?,){(mi n, + m, n).(n / +2v, mp)

+ (m, m, —n; nj) v n, +n, ; (4, m, +v, )} =0. (3.2)

Multiplying equation (3.2) by m m m¥, we get on simplification

ah—akmkmh+[3kmknh=0, (3.3)
where o and Bh are given by

o = LC(l)Ih + C(l) L+ 3C(2) Vi | (34
and B, =LCol + Cpy fu — €y = 2C) Vi (3.5)

With the help of equations (3.3), (3.4) and (3.5), we can obtain

ag=0, P=LCylo+Cpyy  Bo=B, P =LC+Cpy  (36)
o =LC |y m"+3Cep vy, 3.7
o n” = Ly o + 3C 3 V233 (3.8)
B,m" =LC,h m" ~ (C;y, —2C13) Yy, (3.9)
Byn" =LC )l 1" — (Cyy — 2C () Vopaa (3.10)

and
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LC, . n"+3C

W' +L.C

2 Vayss + Loy " = €1y = 2C3) Vg3 =0 (B-1D)

Hence, we have

Theorem (3.1). In a three dimensional Finsler space F", the coefficients C(l), C(z)
and C(3) satisfy equations (3.6) to (3.11).

Multiplying equation.(3.2) by nt o n¥, we get on simplification

1.C..J +C

@ I +3C

@+ 33 Yo~ Tl %~ 3C0) Voy33) My

| n*+3C

- (LC(?.) "

3) v2)33) n, = 0. (3.12)

Multiplying equation (3.12) by m®, we get

3(Ca Vaysa *+ Csy Vaysd) = LUCn 1"~ Cpfy - (3.13)
Hence, we have

Theorem (3.2). In a three dimensional Finsler space F, the coefficients C(2)lh and
C(3)lh satisfy equation (3.13).

Multiplying equation (3.2) by nf n¥ m’ mP, we get on simplification

| mt+C

= L(C(3) h

h
3Cq) Va2 * (Cty = 2C3) Vay33 okt G19)

Hence, we have

Theorem (3.3). In a three dimensional Finsler space F3, the coefficients (',‘(2)Ih and
C(3) b satisfy equation (3.14).

From equations (3.13) and (3.14), on simplification we can obtain

-1 2
LIC() C3y {108 (€3, Cpy D}y o= (12) (C) + C3)) |y '

=Yy (3C 2 +2C (3.15)

2_ ).
3 (1) (3)

Hence, we have

Theorem (3.4). In a three dimensional Finsler space F", the coefficients C(l), C(z)
and C(3) satisfy equation (3.15).

Multiplying equation (3.1) by ¢! (x, y) and using C;, + C(3) = C, we can obtain on
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simplification
Cehy=Clymy =L~ C{f m, - (1/4) n, v, }. (3.16)

" Hence, we have
Theorem (3.5). In a three dimensional Finsler space F°, scalar C satisfies (3.16).

4.  P-Tensor in F3
In a three dimensional Finsler space F>, P-tensor is expressed as
P =LI(Cyy0 +3C g ho) m; m my = {Cryp = (Copy— 2Cgy) hy}
(m, m; o +m, my 0, +mm, nj) + (C(3)[0 - 3C(2) hy
(m, 0, o + 1m0y 0, +my n nj) + (C(Z)IO + 3C(3) hO) n; nlJ (4.1
Let Pijk mK = 'Pij and Pi}.k nk = *Pij, then from equation (4.1), we can obtain
'Pij = L[(C(l)m +3C g hy) m; m; ~ {C(z)lo - (C(l) =2C3)) by}

(m; 0y + 1, 07) + (Cgy0 — 3C 5 iy 1y ] 4.2)
and
*Pyy = LI={Coayp = €1y~ 2C(3y ho} m; my; + (Ci3 — 2C 5 o)

(m; n+my ;) + (Cy + 3C3y by m;n] (4.3)

which are symmetric tensors in lower indices. Further from equations (4.2) and
(4.3), we can obtain

P, m = LICqyip +3C2) By m; — {C iy - (Caay ~2Cgy ot n)] (44)
Py v = LHC o0 - Criy = 2C(3) g}y + Cam=3Cqhpnl @45
Py 10 m' = L(Cy0 +3Cp By, By ' =~ L{Cypyy — (Cyy) = 2C 5 by}

.. (4.6)
Py 0= L(C 30— 3C 5y b, - 4.7)
Py =LI-{Cay0 = (Cy =2 by} i+ o =3y bd . (48)

*P, o =L[(C ..o —3C,.. h) m; +(Clpyq+3C hy) ml, 4.9)

(3)o )70
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*P, ) m' =~ L{Cyg 0= (C 1y = 2C5) o),
*P; m n' = L(C 30~ 3C) ),

*Py 00’ = L(C g0+ 3C 3 hy):

From C m = ’C and CIJk k= *Cij, we can easily obtain

P, =L(Cyy—hy*Cp),  *Py=L(*Cyg+hy'C).

Hence, we have

57

(4.10)
4.11)

(4.12)

(4.13)

Theorem (4.1). In a three dimensional Finsler space, tensors 'Pij and *Pij are

related with 'Cij and *Cij by equation (4.13).

In case of a P*-Finsler space F°, with the help of equation (2.19) and (4.13),

we can establish

Theorem (4.2). In a three dimensional P*-Finsler space F, 'Pij =LA 'Cij and "‘Pij

= L?L*Cij.
5. T-Tensor in F3

Substituting the value of Cijk and Cijklh‘ from equations (1.2) and (3.1) in

(1.3), we can obtain

uk‘L[C(l)hmmmk (2)h(mmnk+m my n, +m m n;,— “injnk)

k J

(3)! (mnnk+m n, o, +m n n)]
(1)[m rnmkl +V, (mmnk+m m, 1, +m, m, n)]

"C(z) [vh(m‘n ny +mny m; +my 00, - -3 m m, mk)

+4 {n, n, n, — (my M, my + m,; my n; +my m; nj)}]

+C(3) {4 (minj nk+m]nkn1+mkn n)

=2 v, (my m, 0y + W, my ;4 e m, nj)}.

Equation (5.1) can also be expressed as

.1)
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Tijkh =m; m, my oy _Z(i,j,k) {m, m, o, B, —m,n, oy Yyt + m; n & (5.2)
where
Ty =LCo + Cayhy + CoyVw = LC(Z)Ih +Coy e (5.3)
such that
¥y " =LC) + Cpay 8y=8, " =By =LCp Iy +Cpy,
Ty m'=LC b m"+Cpp vy, & m"=LCppy |y m"
T n"=LC(3) thnh + C2)v2)33, § ' = LC(Z)Ih (5.4)

Multiplying equation (5.2) by g, i, we can obtain LC I, = - C, LCqylp =~

C(l) and LC(Z)I0 = C(2)' Hence, we have

Theorem (5.1). In a three dimensional Finsler space F, if T-tensor is expressed by
(5.2), coefficients oy, By Yo 8y C(I) C(z) and C( 3) satisfy o + 7, = 0, By = By
LCl,=-C, LC C(l) C(l) and LCplo=- C( 2"

From equation (5.2), we can obtain by virtue of T.. iikh g =T.

0=
ij
h
.. = {LC(I) L+ 3C(2)v2)32 - LC(2)h o+ (C(l) 2C(3)) v2)33} m; m,
h
+ {LCC”Ih n + C(z)v2)33 - LC(?_) b mP + (C(l) - 2C(3)) v2)32}.
h h
(m, n +m, n)+ {LC(3)Ih m + C(z)V2)32 + LC(Z)fh n} n; (5.5)
which satisfies T; /' = 0,
i h h
Tij m = {I.,C(l)lh m + 3C(2)v2)32 - Lc(z)'h n+ (C(l) - ZC(B)) \4'2)33}mj
h h
+{LC(3)Ih o+ C(Z)V2)33 - LC(z)Ih m + (C(l) - 2C(3)) \12)32}nj (5.6)
and
h h
n = {LC(3) R+ C(2)v2)32 + LC(2)Ih n }nj
h h
+ {I..C(3)Ih n + c(2)"2)33 - L(.'I(z)!h m + (C(l) - 2C(3)) \"2)32}mj 5.7
From equation (5.5), we can further obtain by virtue of 'I‘ij gij =T

h
T=LCl m"+ 4C(2) Voysz (C(l) - 2C(3)) Voy33- (5.8
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6.  T3-Like Finsler Spaces

From equation (5.2), we can write tensor T, ikh of a 3-dimensional Finsler
space F in the following form

Tijkh = E{i, s k){ahk hu +b,, m, mj), 6.1)
where &, and by are the second order tensors defined by

A = T My +(1/3) 8h n, bhk ={(1/3) o _'Yh) m, - (Bh +(1/3) 8]’1) n,. (62)
From equation (6.2), we can obtain

8 =Ty + (173) 8y n, by = ((113) oty — v m, — By + (13) 8, (63)

and
ay, + by, = (1/3) oty my — BO n,. 6.4)

Comparing equations (1.3) and (6.1) and solving, we get

4 a5, =~ by (8 +2m' m,). (6.5)°

Hence, we have

Theorem (6.1). In a 3-dimensional Finsler space F3, second order tensors ay, and
bOk satisfy {6.4) and (6.5).

In any three dimensional Finsler space F? the T-tensor is defined by (6.1),
which helps us give the following definition :

Definition (6.1). A Finsler space F" (n > 3), shall be called T3-like Finsler space,
if for arbitrary second order tensors a,, and by, satisfying a, , = 0, b,, = 0, its
T-tensor Tijkh is non-zero and is expressed by an equation of the form :

T

i = e 1o {3 5 * b G - (6.6)

It 1s known, Shimada [13], that for second curvature tensor Ph o the Ricci tensors
defined by

W _p -
PP =P = Cp = O+ P €~ Py € 6.7)

D_p
and Pyc? = By = Cpp = O + e Co ~ Pl Oy (6.8)

rlO
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are non-symmetric such that
M. 2~ 1 _ - @_ -
PhO =0, PhO =0, POk - CklO - Pk’ POk - CkIO - Pk‘ (6'9)

If we assume that the tensor ap, = Phk(l)’ we can obtain by virtue of equation
(6.7) and *T,; = fikh g!

T =@+ DB, V4 C?b, +2b, CIC,. (6.10)
Since *Tkh is symmetric in k and h, from equation (6.10), we can obtain
Sy (Cun * P Oy~ + 171 by (€28 +2CL ) =0, (6.11)
therefore, we can have 7

Theorem (6.2). In a T3-like Finsler space Fn (n > 3), if tensor a = P, (",
equation (6.11) is satisfied.

Multiplying equation (6.11) by I, we get

L(by, c?+ 2by, Ci Cp+m+ 1P, =0, (6.12)

and by C'=—{(n+ 13} L~ c2p.Cl (6.13)
From equations (6.12) and (6.13), we can obtain

by =@+ P, LT CH3)C C, - 8} (6.14)

Hence, we have

Theorem (6.3). In a T3-like Finsler space F" (n > 3), if the tensor =P, @, the
tensor by, is given by equation (6.14).

From equation (6.10), we can obtain on simplification
by C'=[L C}, C'+C? [ —(n + 1P, Clyac2. (6.15)

Substituting the value of b, Ci, from equation (6.15) in (6.10), we obtain on
simplification

by = C2I{LC, —(n + 1) P VK8 - @i3ch CQ +1,C, +(13) ], C,).(6.16)
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Hence, we have

Theorem (6.4). In a T3-like Finsler space F* (n > 3), if the tensor a, 1s given by
the Ricci tensor Phk(l), the tensor by, is given by equation (6.16).

7.  C-Reducible Finsler Space

In a C-reducible Finsler space F3, it is known that Matsumoto [4], C(l) =

(3/4) C, C(z) =0 and C(3) = (1/4) C, therefore from equations (2.1) and (2.2), we
can obtain

'Cij =C4G3m, m, + 1 nj) (7.1)

and *Cyy = (C/4) (m; 1, + my ), (7.2)
which lead to

C; m' = (3/4) Cm, o n = (1/4) Cn, = *C; m, *Cy W= (14)Cm.  (73)
Furthermore, we can obtain

'C.i

i = (1/4) Cly (3m; m, + 0, n) + L7 (1/4) C3(m; (-, my + 1, vy)

]
+m, (=hm +n, v} —{n (Ij Iy, -+ m, v+ , (n +m v}l (74)
and
*Cijlh = (1/4) [Cl, (m, m; + m, n) - L'IC{mi (lj ny, +m, vy
+ mj (li n, +m, vh) +n, (lj my - n, Vh) + n (li n, —n vh)}}. (1.5
From equations (3.1) and (3.2), we can obtain
Cijk'h = (1/4) Cl, {3m, m, m, + (m, ;W + M my 0+ my o nj)
-1
-L Z(i’ ik (1/4) C[3(/, m, — n, vp) m, my
+ {Z (my 0,y + 10, my 0y +my 0y nj) +2m, m; vy n 31, (7.6)
which by virtue of symmetry of Cijklh ink and h, easily leads to
C(k, h) [{C(l)lh m; m; my + C(3) I, (m Iy Oy + 10, 0y 0,y nj)}
+ L_I[C(l){(mi n, + m, n).m, v, + m, m, (lh m, +n, vh)}

+ Captlmy ny myn. (g fy o+ 2v my) + (my my = ny ) 2vy
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£y (G my + v n) =0, (7.7)
Equations (3.4) to (3.11) for a C-reducible Finsler space reduce to
o, = (3/4) (LCI, +CL), B, =(1/4)Cy,,
ay=0, F=(34) LCH+0C), By=B, 1=0, o, m"=G4LC), m"
=G4 LC, 1", By mP= (1) Cvypyy By 0" =(14) C vy
3LCl, 1" + Cvy5, = 0. (7.8)

For a C-reducible Finsler space equations (3.12), (3.13) and (3.14) can be ex-
pressed as

3C(vy, — Vpy33 By) = LCl n*m, (7.9)
LCl n"-3C Vyy3 =0 (7.10)
and L Clym = C vy, (7.11)

From equations (7.8) and (7.10), we can obtain

Cho"=0 or =0, (7.12)

Va2
Hence, we have

Theorem (7.1). In a 3-dimensional C-reducible Finsler space LCI, mP = Cv2)33
and Cl. "= 0.

From equation (4.2) for a C-reducible Finsler space F3, we get
Tijkh =(/HZ i, k)[(LCIh + Cl (m, m, my + m,; 1, n,) + Cv, m, m, nJ, (7.13)

which leads to

Tjj = C Vyy3 (my m; + (1/4) my ), (7.14)

Tymi=Cvygam, Tyn'=(1/4)Cvypm, (7.15)
and

T=((GM4)C Vay33- ' (7.16)

Hence, we have
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Theorem (7.2). In a 3-dimensional C-reducible Finsler space Tijkh is given by
(7.13) and T=(54)C V)33

8.  P-Reducible Finsler Spaces

A Finsler space is defined as P-reducible by Matsumoto and Shimada [7] and
studied by Rastogi and Kawaguchi [9] and Rastogi [12], if its torsion tensor Pijk =
Aijklo’ is expressible as

-1
Pijk =m+1)7 (A hij +A hjk + Ale ho) (8.1)
In three dimensional Finsler space Pijk on simplification can be expressed as
Pijk = L[(C(i)lo + 3C(2) ho) m, m, oy + (1/4) CIO (m, n, my + m, oy,
+m, n, nj) + (1/4) Ch, (3n, 0, By -+ I, M 1 +m, my 0+ my m, nj)].

. _ (8.2)
Multiplying (8.2) by g/ and using P, = LC,,; and C;, = C,, m', we get

3C,=4Cyp+12Cyh or 4C

(i @ "o o~ Cp=12Cph (8.3)

)70
Hence, we have

Theorem (8.1). In a P-reducible Finsler space F3, coefficients C(l)’ C(z) and C(3)
are related by equation (8.3).

From equation (2.1), we can easily obtain
L 'Cijlo = (1/4) [(3m, m, + 1, nj){C(l)IO + 3C(2) hy +(1/4) C }
+ Ch0 (mj n, +m; nj)]. (8.4)
From equation (8.4), we can obtain

!, I' — [ j —

CijIO j=0, L CijIO = (1/4) (3 Com;+ Chyn),

L 'Cyq o = (1/4) (Cy 0, + C hym). (8.5)
Similarly from equation (2.2}, we can obtain

L*C

0 = G,y (m, m + m, n) +4Ch,m, m, — Lh, 'Cij, (8.6)
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which implies
CIJIO =0, L *C“I(} m = m, (4C - C(l) hy+n, (Cpy— C(z) hy),
L*CC, 0 = (Cp+ Lh0 o ym, —Lh, C(3) n,. 8.7

Hence, we have

Theorem (8.2). In a P-reducible Finsler space F>, tensors ’C and *C satisfy
equations (8.6) and (8.7).

From equation (1.3) with the help of equations (8.1), we can obtain on
simplification

2 -1
Lo =L Cigo + @+ D7 (Ayg T oy E ) + Ay B ) Gy
* Ao Zg, 5,y G i) + Ao Zgi 19 G )b, (8.8)
which gives

Theorem (8.3). In a P-reducible Finsler space F3, T-tensor satisfies equation (8.8).

In a T3-like Finsler space equation (8.8) gives on simplification

-1
Lz (11 I(){ahkloh +bhkl0C C} ~-L%C, -(n+1)"" [A.

ijk hIO 1I0{ G, k. h) (lj hkh)
—(n +l)(bhk Cj + bhj Ck)} + Ajm{z(i’ k, h)(li hkh) —(n +1)(bhk Ci + bhi Ck)}
+ AkIO{E(i,j, h) (li hhj) —(n +1)(bhl : + b C )} + Ahl(} (l h, k)] 0. (8.9

Hence, we have

Theorem (8.4). If a T3-like Finsler space is also a P-reducible Finsler space it
satisfies (8.9).

From equation (8.9), we can obtain
9 i \
3 a0+ by (C 8;( +2C! C)-LC

k hi0 Ik Cth le'h CkIO

==2n+1)7 Cyy (by, €'+ b}, € =y T ). (8.10)

Hence, we have
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Theorem (8.5). In a T3-like P-reducible Finsler space arbitrary tensors ahk and b,
are related by equatmn (8.10).

10.

11.
12,

13.
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