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ABSTRACT

In 1977, M. Matsumoto and R. Miron [ 1] constructed an orthonormal frame for an n—dimensional
Finsler space called ‘Miron frame’. M. Matsumoto [2,3] proved that in a three-dimensional
Berwald space, all the main scalars are h—covariant constants and the h—connection vector
vanishes. He also proved that in a three-dimensional Finsler space satisfying T—condition, all
the main scalars are function of position only and the v—connection vector vanishes [2, 4].
M. K. Gupta and P. N. Pandey [5] proved that in an S— like four-dimensional Berwald space
satisfying T—condition, all the main scalars are constants and the h— and v—connection vector
vanish. The purpose of the present paper is to generalize these results for an S — 3 like five-
dimensional Finsler space.

1. Preliminaries

Let M’ be a five-dimensional smooth manifold and F° = (M°, L) be a five dimensional Finsler
space equipped with a metric function L(x, y) on M°. The normalized supporting element, the

metric tensor, the angular metric tensor and
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Cartan tensor are defined by ]i = a L, g; = %al aj Lz’ hij
=L0,0;,Land C, =70,g; respectively.  The
Cartan connection in the Finsler space is given as
CT = (F;}(,G;,C;k). The h — and v — covariant
derivatives of a covariant vector X, (x, ) with respect to
the Cartan connection are given by

X, =0,X,-(6,X,)G) - F/ X (1.1)

ij r
and
- r

X, |j:8in—Cinr. (1.2)

The Miron frame for a five-dimensional Finsler space
is constructed by the unit vectors (ef),e;),e;),ei),e;) )
The first vector eli) is the normalized torsion vector m,
= CY/C, where C is the length of the torsion vector C'.

The third eé) =n', the fourth ei) = p' and the fifth are
constructed by the method of Matsumoto and Miron [6].

With respect to this frame, the scalar components of an
arbitrary tensor T, ! are defined by

Ty =Tje - (1.3)
From this, we get

T =T 500, (1.4)

where summation convention is also applied to Greek
indices. The scalar components of the metric tensor g, are
5,1/;' Therefore, we get

g; =Ll +mm,+nn,+pp +q4q,. (1.5)

LetH  and V /L be the scalar components of the 7 —

and v — covariant derivatives €, and e, | respectively

: @)
of the vector e;), then,
i _ i
€ = Hayp€pe,); (1.6)
and
i i
Le,) |,=V, pepe,) - (1.7)



H, and V. are called # — and v — connection scalars
respectlvely and are positively homogeneous of degree ‘0’
iny.

Orthogonality of the Miron frame yields

H), =—Hy, andV, ==V, .

Also, we have H, =0and V, =J, —J,0, [2].

Now, we define Finsler vector fields:
h=H,e,, J =H,,e,, k=H,;,.;e,.,
h=Hye,, Ji=Hyse,, ki=Hy,e,

and
u, = V2)3ye7)i’ Vi = V2)47) nio Wi V2)57)’ ’
u = V3)4767),»’ V= V3)57)e;/)i’ W, =V

The vector fields 4, J;, ki J ' and k' are called /7—
connection vectors and the vector fields wu;, v, wi, u v
and W are called v—connection vectors. The scalars H

2)3y’
H H , H H , H, . and V V V. V.

2)4y’ 34y 4)5y 23y T 24y T 2)5p° 7 34y

Visp V. 4)5 are con51dered as the scalar components #,, J,,
Ky, b}, k' and uy, vy, Wy, U] V., w' of the h— and

v— connectlon "Vectors respectlvely with respect to the
orthonormal frame.

Let Cyp, are the scalar components of LCj, then

(1.8)

The main scalars of a five-dimensional Finsler space
are given by [7]

LCijx = Copy ewi ep)i .

Coo=H, Cpx=I, Cu=K, Ci3=J, Cu=J
Caua=H', Cu=1I, Cumu=K', Cis=M, Cis=J",
Ciss=M', Csss=H", Cy35=1", Cus=K", Cius=N,
Cus=N', Cus=M".

We also have

Cos=—J+J+J"), Coy=—(H'+1'+ M), (19)

Cos=—(H"+I1"+K",H+I+K+M=LC.

LC is called the unified main scalar.
Taking h— covariant differentiation of (1.4), we get

j\k (5 Taﬁea)eﬁ)j +Taﬂea)\keﬂ)] +Taﬁea)eﬁ)j\k’ (110)
where &, =5kG,:5r. If Typ, are scalar components of
Tj‘k, Le. | |

Tj\k = Taﬁ,yea)eﬂ)jey)ka (1.11)
then we obtain

Lopy (5 T, )e +T,H,,, +T,H,,. (1.12)
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Similarly, if T are scalar components of LT].i > 1€
LTy =T.p,00€p 805 (1.13)

then, we get

Ty =L(0:T5) ) + TV iy + TV, (114

The scalar components Top, and Ty, are respectively
called 4— and v—scalar derivatives of scalar components
T of T.

2. T-CONDITION
The tensor Ty defined by
Thijt = LChijix + Chijlk + Chirl; + Chii li + Crij In,  (2.1)

is called T—tensor in a Finsler space. It is completely
symmetric in its indices. A Finsler space is said to satisfy

T—condition if the 7—tensor 77 vanishes identically

We are conserned with the tensor Chjr. From (1.8) and
(1.13), it follows that

chhij|k + LCuijliy = C
which implies

aBy;0€a)h€p)i€y)i€s)k,

(2.2)

Therefore the scalar components 7op,s of LT are
given by

L2cnijlx = (Capyis = Capydis)ea)nep)ieyieo,

Topys = Capyis + 01aCpyo + 01pCops + 91, Capo.
From Tpjr.l* = 0, we have Tuzs = 0. Thus, the
surviving components 7,5 are only
Topys = Capy;o; @, f,y,0=2,3,4,5. (2.3)

Using (1.14), the explicit forms of Cqg,s are obtained as
follows:

a) Cons=Hs+3(J+J +JNus+3H +1'+ Mvs
+3(H" + 1"+ K")ws,

b) Coss=—U+J +J"s+ (H— 2Dus — 2K'vs —
2Nws+ (H'+I'+M"Yuy + H"+ 1" +M") vy,

©) Cous=— (H' + I'+ M5 — 2K'us + (H — 2K)vs
—2Nws—(J+J' + "y + (H"+ 1"+ M)W

d) Cuoss=—-H"+1"+ K");s — 2Nus — 2N'vs +
H-2Myws;— (J+J +J") Vs —(H +T'+M)wj ,

e) Cuzo=1Ls— (3J+2J +2Jus — I'vs — I"ws — 2N

—-2K'uy,

) Cuas= Kl — QI+ H'+ MYus— (2 +J +J")Ws
~M"ws— (K — Uz — N'vs — NWj,

g) Cuss=Ns—QI"+H"+K"Yus—M"vs—(J+J'+
2J"ws =N'uy —(M—Dvi +K'wj ,
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h)  Couss=Kio—Jus— (3H'+21'+ 2M")s + 2Ku; —
K"ws—2N'Wj

i) Cuss= Nig — M"us— (H"+ I" + 2K"yvs + Nuj
—(H'+I'+2M"ws+K'Vs + (K~ M) Wj,

1) Cossis=Ms—J"us—M'vs— BH" + 21"+ 2K")ws +
ANV, +2N' Wy, (2.4)

K) Cssso=Js+3us—1'thy — 1" Vi),

) GCsao= 1;’5 + 2K'us + Ivs + (J — 2J) Uy — 2M"
Vi— 1" Wy

m) Csss;, = Lls +2Nus = 2M"uly +(J—2J") Vs + Iw,
+/ W; ,

n) Csus= J;’(s + Kus + 2K'vs — (H — 20" uy —
K!/vé _ 2M”W;- ,

0) Cuss= M;'é + Nus + Nvs +(I"= K" u; +K'ws+
(I'=MYVs + (' =IO

p) Csss;s= J;'; + Mus —M'u; + 2Nws — (H" —
Vs +2M" Wy,

Q) Casap = H;'5 +3(Kvs +J'Uy — K" Wy),

1) Cuss= K[ +2Nvs + 2M"u; + Kw, + J'V; +

21")

(H'-2M") W},
s) Cuass;s= M;’s + Mvs +J"us + 2N'ws + 2M'Vy —
(H"—2K")W;

t) Cssso= = +3(Mws+J"V; +M'Wy),
where H.s, for instance is the v—scalar derivative of the

single scalar H, namely H.;=L (QH) e;). From (1.9) and
(2.4), we get

Co2os + Ca33:6+ Cosgis + Cosss = (H+ [+ K+ M),s=(LC).s,

Css + Ciszs + Caaas + Cyssg=(H+ 1+ K+ M)
us = (LC)us,

Cas + Cazzio + Casas + Cassg=(H+ 1+ K+ M)
vs = (LC)vs,

Cs2.5 + Css3.5 + Csass + Csssg= (H+ 1+ K+ M)
ws = (LC)ws.

Thus, from (2.3), (2.4) and (2.5), we have
Theorem 2.1. In a five-dimensional Finsler space
satisfying T—condition, the v—connection vectors u;, v; and
wi vanish identically. Also main scalar H and the unified
main scalar LC are v—covariant constants (functions of
position only). Furthermore, if v—connection vectors
ul.', v/ and W vanishes. Then all the main scalars are
functions of position only.

2.5)

3. Berwald Space

A Berwald space is characterized by Cpjx = 0. From (1.8)
and (1.11), it follows that

LChijlk = Copy.s eapn epyi ey e,
where Cyp,5 are given by
Capro = (O Cap) €5y + Cupy Huao + CagH)ps + Cagull)yo.
The explicit forms of Cqg,,s are obtained as follows:

a) Cips=0,

b) Comms=Hs+3(J+J +Jhs +3H +1'+ M')Js
+3(HH+ I//+ K/I)k(s,

c) Cu,o=—J+J +J"s+ (H—2Dhs — 2K'J5 —
2Nks+ (H'+ 1+ M by + (H"+ 1" +M")
Js

d) Cous= —(H' +I'+ M'),o‘ —2K'hs + (H— 2]().]5 —
2N'ks=(J+J + ")V hy + (H"+ 1"+ K")

5

e) Cuss=—(H"+1"+K").,s — 2Nh; — 2N'Js + (H
~2Myks —(J +J+J")J s ~(H'+I'+M") k.,

f) Cuso=1s—3J+2J' +2Jhs —I'Js — I"ks — 2N
J§5—2K'hj

) Cuas= Kl — QI+ H'+ MYhs— (2J'+J +J"Vs
~M"ks = (K—=Dh; =N'J; =Nk,

h) Cwnss=Ns;—QI"+H"+ K"hs —M"Js— (J+J' +
2J"ks —N'hy = (M =D J;+ K'k

) Cuas=Ks—Jhs—(BH' +2I'+2M")Js + 2K b —
K"k = 2N'k};

J) Causs=N's=M"hs = (H" + 1"+ 2K")Js + Nhy —
(H'+I'+ 2M"ks +K’J(’3 +(K-Mk, ,

k) Cossg=M,s—J"hs —M'Js— (3H" + 21"+ 2K")ks +
AN J} +2N'k

) GCsss=dJs+3hs— I'h(; - I"J:y ),

m) Cysap= 15 +2K'hs+ s+ (J—2J) hy —2M" J

—1"k}, (3.2)
n) Ciss= I,’:; +2Nhs = 2M" hy + (J — 20" J} + Iks
+I'k,,
0) Csus=J's + Khy + 2KUs = (H = 21 b}, — K"
Js —2M"k/,

p) Cuass= M5+ Nhs+NJs+ (1"~ K" b} + K'ks +
I'=M)JWJ' = Ik,



Q) Cssso=J'5+Mhs—M'hj + 2Nks— (H" = 21") J
+2M kS
1) Casss= H's +3(KJs+J h; —K"k}),
$) Cusso= K5 + 2NUs + 2M" iy + Kks + J' J), +
(H'-2M") k',
) Casso=Ms+MJs+J"h; +2N'ks + 2M' J) — (H"
-2K" k",
u) Cssss ZH,’:; +3(Mk; +J"J5 +M'k}).
From (1.9) and (3.2), we get
Csnas+ C335 + Caaas + Casso = (H+ 1+ K +M)us
= (LO)hs,
Cing+ Caz3 + Casay + Cassg= (H + I + K +M)Js
= (LC)s,
Cs»g+ Csszp+ Csass + Csssg = (H + [+ K +M)ws
= (LC)ks,
Cong+ Couzg+ Cosas + Casssg = (H+ 1+ K +M);s
=(LC)s.
Thus from (3.2) and (3.3), we get
Theorem 3.1. In a five-dimensional Berwald space,

(3.3)

the A—connection vectors 4;, J; and k; vanish identically.
Also main scalar H and the unified main scalar LC are 41—
covariant constants. Furthermore, if A—connection vector

b, J! and k] vanishes then all the main scalars are 1—

covariant constants.

4. v-Curvature Tensor
The v—curvature tensor is defined by

Shijk = C;kcijr - C;jCikr' @.1)
The scalar components S5 of L2Sh;jx are given by
LShijk = Sapys ean epi €y)j s (4.2)

Since Sy 1s skew-symmetric in 4 and i as well as j and &
and Soijx = Shiox = 0, the surviving independent components
of Sup)s are twenty, which are given by
82323 = C23,Cp32 — Co2uCriz3
=P+I*+ [+ 2P ++J*+J?+K*+ N2+ 3JJ +
3JJ"+2JJ"+ HT'+M'T'+ H'["+ K"I" — HI,
S2324= C23,Ci32 — C22,C 34
=P A+ I+ PA+K"+ N+ 2JJ + 2JJ" + 2J'J"
+JI'+JT+JT+HI'+ 1T +MJ + H'M" + I"M"
+ K/MN’
82325 = C23,Cu32 — C22,C35
=P+J*+J"%+ P+ K+ N>+2JJ+2JJ"+2JJ"
+ IIU + IIUV + IN.]H + HMN + IM" _"_MM” + HVUN +
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]IUU + JIIKN — HN/’

S$2334 = C23,Crz2 — C23,C34
=PI+ P+ P+ K2+ N+ 200+ 200"+ 20"+
JK+JK'+J'K'—I1I'-JK"— N'M",

82335 = C23,Cu32 — C23,C35
=P AT+ T+ Pt KP4+ NP+ 2]+ 20"+ 20"+
JN'+J'N'—=1I"— K'M",

82345 = C23,Cy32 — C24,C35
=PI+ 2+ P+ K2+ N2+ 200+ 200"+ 20"+
H'N'+I'N'+M'N'— K'T"— KM — N'J",

S2424 = Cr24Cria2 — Ci22Cluas
=L +J+I?+ K+ K2+ K™+ N*+ H” +2JJ" +
3JJ"+3JJ"+ HTI'+M'H'+ H'K" + I"K" — HK,

S2434 = Cu2aCusr — C23C 44
= H? + [? +M" + K” + K> + N? + 2H'I' + 2H'M' +
2I'M'+JK+JK+J'K—1J'—HK'— NK",

Sr435 = Cu24Car — Ci23Cua5
=H"+1"+2HT +M" +2H'M'+2I'M' + K" + K* +
N?+JN'+JN'+J'N' —IM" - K'K"— N'M',

S2445 = C2aCusr — C2aClus
= H? + I? +M™ + K” + K+ N + 2H'I' + 2H'M' +
2I'M'+ H'N' + I'N' +M'N' — K'M" — KK" — N'M",

82525 = Cu25Cus2 — Ci22Csss
:HIV2+I!/Z+K/V2+J/'2+HQ+NQ +MVZ+]\[Z+M2+
2H"I"+2HUK”+ 2]"KU+JJ"+JUU+HM!_‘,_IM’_'_
INH”"‘K"H"_HM,

S2535:HWZ + I"Z + K!Q+ N'Z + N'z +M+ 2HU]U+ 2IIIKN+

2H'K"+JIM +JM+J'M + 1J"— K'M'— N'H",

S2545 :H'Q + 1”2 + K!VZ + N'Z+ ]\p +M + 2le]rr+ 2]!/K!!+

2H'K"—HM—I'M —MM'— K'J"— KM'— N'H",

S2534:H'Q +I!Q +KIQ +N’2 +AF _sz + 2H"]"+ 2]"K"+

2H'K"+JN'+JN'+J"N'— IM" — K'K" — NM',

Sz =K*+1?+J?>+M"™ —IK—-JJ'— HI' — I"K",

S3aa5s=K*+[*+J?>+M" -~ K'N' — I'M" — JK" —M'M",

S3535:]V'2+I"2 +MIQ +JIIZ_IM_JJ!_ [rM/_ ]an,

S3ssa=N+1"?+M"+J?—IN' —IM" - I'K"—I"M’,

S3545 :N'Z +1!Q+M!VZ +Jrrz _KrM_ [rJu _ J/M/ _M"H",

Sasas=N?+M" + K" +M"? - KM — J'J"— HM' — K"H".

A Finsler space F"(n > 4) is called S — 3 like, if there

exists a scalar S such that the curvature tensor Sy;jx of F" is
written in the form

L2Shijx = S(hujhix — huchy)
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= S[(mhmj + nn, +phpj + qhqj)(mimk +tnn, +pp,
taq) = (mm tmn kpp+q,q)(mm + gy
+trp;ta4)]

= S[(mn, —ml.nh)(mjnk - mknj) + (mp, — mp,) (43)
(mp, —mp) + (mq, — mg,)mgq, — mgq) +
(np, = np) (np, — nhpi) + (ng, — ng)ng, -
na)tap, — ra)ap; — Pg))-
This implies that the scalar components are
S$2323=8, 82324=0, S325=0, S2334=0, Sa335=0,
S$2345 =0, Suu=S, S34=0, Swus=0, Sws=0,
So55 =S8,  S2s35=0, S2s45=0, S2534=0, Ss3a=35,
S3445 =0, S3535=3S, S$3534=0, S3545=0, Sssas=S.

M. Matsumoto [8] proved that the v—curvature S of an
S — 3 like Finsler space is a function of position only.
Therefore in S — 3 like five-dimensional Finsler space,
twenty functions

PHI?+ 17+ 2P+ +J% +J” + K” + N? + 3JJ +
3JJ"+2JJ" + HI'+M'I" + H'[" + K"I" — HI,
PHI*+ T+ P+ +K?2+ N?+2JJ +2J)" + 2T
+JI'+J7T +J'T+HT + 1I'J +M'J + H'M" + ["M"
+ K"M",

LI+ J?+ P+ K?+N?+2JT + 20"+ 2]
+1"J+ 1"+ ["J"+HM" + I'M" +M'M" + H"J" +
1"J"+ J"K" — HN',

S+JP+ I+ P+ K?+ N2+ 2JJ +2J]" + 2"
+JK+JK +J'K'-1I'"-JK"— NM",

S+JrP+ I+ P+ K?+ N2+ 2JJ +2JJ" + 2"
+JN'+ J'N'-1I"— K'M",

LI+ + P+ K?+N?+2J) +2J]"+ 2] T" +
H'N'+I'N'"+ M'N'— K'I"— KM — N'J",

L+IJ*+ I+ K+ K?*+ K™+ N*+ H?*+2JJ]" +
3JJ"+3JJ"+ HT'+M'H' + H'K" + I"K" — HK,
H? + 7 +M? + K”? + K* + N? + 2H'' + 2H'M' +
2I'M' + JK + J'K +J"K — IJ'— HK' — NK",

H?*+ 1%+ 2H'' +M"” + 2H'M' + 2I'M' + K”? + K* +
N?+JN'+JN'+J'"N'— IM" — K'K" — N'M’,

H? + 7 +M? + K”? + K> + N? + 2H'' + 2H'M' +
2I'M' + H'N'+ I'N'" +M'N' — K'M" — KK" — N'M',
H™ + 1"+ K™ +J7” + H? + N> +M"” + N> +M* +
2H"I" + 2H"K" +21"K" + JJ" + JJ" + H'M' + I'M'
+ I"H" + K"H" — HM,

H? + 1"+ K"+ N”?+ N +M> + 2H"[" + 2I"K" +
2H"K" + JM +J'M +J"M + 1J" — K'M' — N'H",

H? + 1"+ K"+ N”?+ N +M> + 2H"[" + 2I"K" +
2H"K" — HM —I'M —MM' — K'J" — KM' — N'H",

H™ + "™ + K™ + N” + N> +M> + 2H"[" + 2]"K" +

2H"K" + JN' +J'N' + J'N' — IM" — K'’K" — NM',
KP+ 17 +J° +M"™ — IK = JJ' = H'l' - I'K",
K412+ J% +M"™ — K'N' = I'M" = J'K" ~M'M",
N+ 17 +M™ + J"™ = IM = JJ' = I'M' = ["H",
N+ 1" +M™ + J"™ = IN' = IM" = I'K" = ["M,
N+ 17 +M™ +J" —K'M 1" = J'M' ~M"H",

N?+M"™ + K™ +M? - KM - J'J"— HM' — K"H".
are functions of position only. In view of theorem (2.1)
and equation (1.9), function H and H + [ + K + M are
functions of position only in a five-dimensional Finsler
space satisfying 7—condition. Thus, in a § — 3 like Finsler
space satisfying 7—condition twenty two functions H, H
+ I + K +M and aforesaid twenty functions are functions
of position only. These twenty two functions are clearly
independent and therefore the main scalars H, H', H", I, I',
"mJJJ"M M M'" K K'K" Nand N’ are functions of
position only. Thus, we have

Theorem 4.1. In an S—3 like five-dimensional Finsler
space satisfying T—condition, all the main scalars are
functions of position only.

Itis clear from (2.4) that if all the main scalars are functions
of position only in a Finsler space satisfying 7—condition,
then the v—connection vectors u;, v, wi u,, v, and w
vanish. This lead to:

Theorem 4.2. In an S — 3like five-dimensional Finsler
space satisfying T—condition, the v—connection vectors
ui, vi, wi, u, , v, and w! vanish identically.

A landsberg space is characterized by Cujjx = Chiy. H.
Yasuda [9] proved that in an S — 3like Landsberg space,
the v—curvature S is constant. In view of this result, in
an S-like five-dimensional Landsberg space, twenty
independent functions

P+I1*+ 1" +2++J?+J"?+K?*+ N?+ 3JJ +
3JJ"+2JJ"+ HT'+M'I' + H'I" + K"[" — HI,
AT+ T+ P+ +K?+ N?+2JJ + 20"+ 20"
+JI'+JT +J'"T+H'T' + I'J +M'J + H'M" + ["M"
+ K"M",

SAHIJ?P+ I+ P+ K?+N?+2J) +2JT" + 2T
+1"J+ 1"+ 1" +HM" + I'M" +M'M" + H"J" +
1"J" +J"'K" — HN',

S+I*P+T?+ P+ K2+ N?+2JJ + 2"+ 2" +
JK+JK' +J'K'—=1I'—JK"— N'M",

SAIJ?P T+ P+ K2+ N?+2J) +2JT" + 2]
+JN'+J'N' 11" — K'M",

S+I*P+T?+ P+ K2+ NP+ 2JJ + 2"+ 2JT" +
H'N'+ I'N'"+M'N' — K'I" — KM — N'J",



SPHI?+ T2+ K+ K+ K™+ N2+ H? + 2JJ" +
3J!JH + 3JJ// + H/I! +M/H! + H”K” + INKH . HK,
H?* + 1% +M"* + K? + K* + N? + 2H'l' + 2H'M" +
2I'M'+JK +J'K +J"K — 1IJ'— HK'— NK",
H? + 1%+ 2H'I'" +M"” + 2H'M' + 2I'M' + K? + K?> +
N2+ JN'+JN +J'"N' — IM" — K'K" — N'M’,
H?* + 1% +M"* + K”? + K* + N? + 2H'l' + 2H'M' +
2I'M'"+ H'N'+ I'N' +M'N' — K'M" — KK" — N'M',
H?+ 1™+ K™+ J"”+ H?+ N?+M"* + N> +M* +
2H//I” _;’_ ZHNKH + 2INKN + JJI/ _;’_ J/J// + H/M! + I/M(
+I"H" + K"H" — HM,
H”Z + 1//2 + K”Z + N’2 + N2 _j’_MZ _j’_ 2H'/[N _;’_ ZII/KU +
2H"K" + JM +J'M +J"M + 1J" — K'M' — N'H",
H”Z + 1//2 + K”Z + N’2 + N2 _j’_MZ _j’_ 2H'/[N _;’_ ZII/KU +
2H"K" — H'M —I'M —MM' — K'J" — KM' — N'H",
H”Z + 1//2 + K”Z + N’2 + N2 _j’_MZ _j’_ 2H'/[N _;’_ ZII/KU +
2H"K" + JN' +J'N' + J"N' — IM" — K'K" — NM',
K?+1*+J?+M"™ - IK—JJ'— HT' - I"K",
K?+1?+J?+M"™ - K'N' = I'M" — JK" -M'M",
N+ I +M?+J? = IM—J] - I'M'— I"H",
N+ 1" +M"™ +J"” — IN' — IJM" — I'K" — "M,
N+ I +M?+J? = KM-1J7"—JM —-M"H",
N2 +M" + K™ +M"™* — KM — J'J"— H'M' — K"H".
are constant. Since every Berwald space is a Landsberg
space; these twenty functions are constant in a § — 3 like
Berwald space. From theorem (3.1) and equation (1.9),
function H and A + I + K + M are h—covariant constants
in a five-dimensional Berwald space. Therefore in a S —
3 like Berwald space, twenty two independent functions
H, H +I +K + M and aforesaid twenty functions are /
—covariant constants and therefore the main scalars H, H,
H LI g 0,0 M, M, M", K, K', K", N and N’ are
h—covariant constants. Thus, we have

Theorem 4.3. In an S — 3 like five-dimensional Berwald
space, all the main scalars are h—covariant constants.
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It is clear from (3.2) that if all the main scalars are
h —covariants in a Berwald space, then the A—connection
vectors h;, J;, Ki, h, J! and k] vanish. This leads to
Theorem 4.4. In an S — 3 like five-dimensional Berwald
space, the & — connection vectors 4;, J;, ki, hi', Ji' and kl,'
vanish identically.

In view of theorems (4.1), (4.2), (4.3) and (4.4), we
can say

Theorem 4.5. In an S—3 like five-dimensional Berwald
space satisfying 7—condition, all the main scalars are
constants and 4— and v—connection vectors vanish.
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