Induced and intrinsic Hashiguchi connections on
Finsler submanifolds

F. Massamba, S. J. Mbatakou

Abstract. We investigate the geometry of Finsler submanifolds using the
pull-back approach. We define the Finsler normal pull-back bundle and
obtain the induced geometric objects, namely, induced pull-back Finsler
connections, normal pull-back Finsler connections, second fundamental
form and shape operator. Some characteristic theorems on induced and
intrinsic Hashiguchi connections are obtained. Under a certain condition,
we prove that induced and intrinsic Hashiguchi connections coincide on
the pull-back bundle of Finsler submanifolds.
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1 Introduction

Let (]Tj F ) be a Finsler manifold and TM, be its slit tangent bundle. There exist
in the literature, several frameworks for the study of Finsler geometry. For example
an approach through the double tangent bundle TT M, (Grifone’s approach, [5]),
an approach via the vertical subbundle of TTM; (see Bejancu-Farran [3]) and the
pull-back bundle approach (see Bao-Chern-Shen [2]). The latter is for us the most
natural approach, because it facilitates the analogy with the Riemannian geometry.
In [3] Bejancu and Farran described the theory of Finsler submanifold via the vertical
bundle and applied their study to some induced geometric objects as connections
and curvatures. The study was applied for the induced and intrinsic Cartan, Chern
and Berwald connections, but in Finsler geometry there is also another connection,
namely, Hashiguchi connection which also deserves to be studied. The purpose of
this paper is to suggest under the pull-back approach in Finsler submanifolds, a
comparison between the induced and the intrinsic Hashiguchi connections on Finsler
submanifolds.

The paper is organized as follows. In Section 2, we recall some basic definitions
and concepts that are used throughout the paper (see [3], [6] and [7] for more de-
tails). In Section 3, we construct the Finsler normal and tangential pull-back bundle

Batkan Journal of Geometry and Its Applications, Vol.22, No.2, 2017, pp. 50-62.
© Balkan Society of Geometers, Geometry Balkan Press 2017.



Induced and intrinsic Hashiguchi connections 51

and obtain some induced geometric objects, namely, induced and intrinsic Finsler-
Ehresmann connections, pull-back Finsler connections, second fundamental form and
shape operator. Finally, the Section 4 is devoted to the comparison between the
induced and the intrinsic Hashiguchi connections on Finsler submanifolds.

2 Preliminaries

Let m : TM — M be a tangent bundle of a connected smooth Finsler manifold M
of dimension m. We denote by v = (z,y) the point in TM if y € n~1(z) = T, M.
We denote by O(M) the zero section of TM, and by T M, the slit tangent bundle
TM \ O(M). We introduce a coordinate system on T'M as follows. Let U ¢ M
be an open set with local coordinate (z!,...,2™). By setting v = y'52:, for every

v € 7~ 1(U), we introduce a local coordinate (z,y) = (x!,...,2™, y!,...,y™) on 7~ 1(U).

Definition 2.1. A function F : TM — [0, +00) is called a Finsler structure or Finsler
metric on M if:

() F e C(TMy),
(il) F(x,A\y) = AF(x,y), for all A > 0,

(i) The m x m Hessian matrix (g;;), where

1
(21) gij ‘= §(F2)yiy-77
is positive-definite at all (x,y) of T Mp.

The pair (M, F) is called Finsler manifold. The pull-back bundle #*TM is a
vector bundle over the slit tangent bundle T'M, defined by

(2.2) T TM = {(z,y,v) € TMo x TM : v € Ty, M}.
By (2.1), the pull-back vector bundle 7*T'M admits a natural Riemannian metric
(2.3) g = gijdr’ ®da’.

This is, in general, called the fundamental tensor (see [2] for more details). Like-
wise, there are some Finslerian tensors which play important roles in the Finslerian
geometry, namely, the distinguished section

(2.4) I = yf aii’

and the Cartan tensor given by

(2.5) A= Ayjpdr' ® do? @ da®,
where

(2.6) Ay = I 9gi

2 oyk-



52 F. Massamba, S. J. Mbatakou

Note that, with a slight abuse of notation, % and dz’ are regarded as sections of
7T M and 7*T* M, respectively.

Now, for the differential 7, of the submersion 7 : TMy — M, the vertical subbun-
dle V of TT My is defined by V = ker 7,, and V is locally spanned by {Faiyl, ey Fay%}
on each 7~ 1(U). Then, it induces the exact sequence

(2.7) 0— V-5 TTMy = 7*TM — 0.

The horizontal subbundle # is defined by a subbundle H C T7T M, which is comple-
mentary to V. These subbundles give a smooth splitting

(2.8) TTMy=H®V.

Although the vertical subbundle V is uniquely determined, the horizontal subbundle is
not canonically determined. An Ehresmann connection of the submersion 7 : T My —
M depends on a choice of horizontal subbundles.

In this paper, we shall consider the choice of Ehresmann connection which arises
from the Finsler structure F, constructed as follows. Recall that [9] every Finslerian
structure F' induces a spray

0
oz’

G=y o

in which the spray coefficients G* are defined by

1 il %(.’L‘ )_89jk

i — j.k
(2.9) G'z,y) = 19" 1257 ol (LY | YY"

where the matrix (¢*) means the inverse of (g;;).
Define a 7*T M-valued smooth form on 7'My by

0

1
2.1 = ® =
(2.10) 50t & T

dy® +N;dxj),

where functions N}(x, y) are given by

i

This 7*T M-valued smooth form 6 is globally well defined on T'M, [4].
From the form 6 defined in (2.10) which is called Finsler-Ehresmann form, we
define the Finsler-Ehresmann connection as follows.

Definition 2.2. A Finsler-Ehresmann connection of the submersion 7 : TMy — M
is the subbundle H of TT M, given by H = kerf, where 6 : TTMy — wn*TM is
the bundle morphism defined in (2.10), and which is complementary to the vertical
subbundle V.

It is well known that, 7*7'M can be naturally identified with the horizontal sub-
bundle H and the vertical one V [1]. Thus, any section X of #*TM is considered as
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a section of H or a section of V. We denote by X" and YV, respectively, the section
of H and the section of V corresponding to X € I'(m*TM):

— — —H —
2.11 X=—®X *TM X =—®X el
(2.11) 5 ®X e — e ®X eT(H),
and
(2.12) ¥- X ermme=sX =2 o X cr )
' - Oxt oyt ’
where
0 0 4] 0 ;0 0
F NS ,VZ-_ m d = — — N! - -Hi— ms
{ oy* (817’) Yist,om an {(SZCZ oxt 7 Oyt (3x’) bist,e,
are the vertical and horizontal lifts of natural local frame field {%, e Mim} with
respect to the Finsler-Ehresmann connection H, respectively.
Let {dz',...,dz™} be the basis of the dual space H*, and {%% := L(dy’ +

N}dxj)}izly__wm the basis of V*. For two bundle morphisms w, and 6 from 17T M,
onto m*T'M, we have the following.

Proposition 2.1. [1] The bundle morphism . and 6 satisfy

nX =X, nX")=0, 6x") =0, 4X") =%,

for every X € T'(m*TM).

The Proposition 2.1 means that HT My, as well as VT'Mj, can be naturally iden-
tified with the bundle 7*T M, that is,

(2.13) HT My = 7*TM and VT My = 7*TM.

3 Pulled-back bundle Finsler connections

Now, by the Finsler-Ehresmann connection and any linear connection on the pull-back
bundle 7*T' M, we introduce the concept of Pulled-back bundle Finsler connection.

Definition 3.1. Let (M, F) be a Finsler manifold and #*T'M the pull-back bundle
over T'My. Suppose that there exist a linear connection V on 7#*T'M and Finsler-
Ehresmann form 6 on T'M,. Then the pull-back bundle Finsler connection on 7#*T M
is the pair (kerd, V).

Note that all outstanding connections of the Finsler geometry, namely [6]: Car-
tan, Berwald, Chern and Hashiguchi connections on 7*T'M are the pull-back bundle
Finsler connections.
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3.1 Normal and tangential Finsler Pulled-Back Bundles

Let (M, F) be a real (m + n)- dimensional Finsler manifold. By (2.3), there exist

a Riemannian metric g on the pull-back bundle 7*T M , whose local components are
given by

~ 1 0%F?
(3.1) 9ij(®,y) = §W
The local coordinates on T M, will be (2%, y"), i € {1, -+ ,m+n}, where (z') are the
local coordinates on M.
In the following, we use the ranges for indices: i,5,k,--- € {1,---,m + n};
a, By, - €{1,--- ,m}; a,b,c---€{m+1,--- ;m+n}
Suppose that M is a real m-dimensional submanifold of M defined by the equations

(3.2 v = ) rank{BY = mi Bl = 00
U

Denote by ¢ the immersion of M in M and consider the tangent map ¢, of T My in
T My. Locally, a point of T My with coordinates (u®,v®) is carried by ¢, into a point
of T My with coordinates (x%(u),y*(u,v)), where z* are function in (3.2) and

(3.3) y'(u,v) = BLo®.

Recall that the sections a‘; and dz’ of TM and his dual T*M give rise to sections
of the pull-back bundles [2]. In order to keep the notation simple, we also use the

symbols % and dz’ to denote the basis sections of 7*TM and 7*T* M.
Note that, the pull-back bundle 7*T'M is a vector subbundle of 7*T'M |75z, In fact

for all (u,v) € TMy, ™ T M|y, is a vector subspace of W*TM‘(%U). Furthermore,
the relation

, 0
(34) gun ~ Baggr

between the basis of T,, M and that of THM induces by natural lift, a similar relation
between the basis sections =2 0

o and BT of #*T M and 7T*TM|TMO7 respectively. Hence
the Riemannian metric g induces a Riemannian metric g on 7#*T'M. More precisely,
g is locally defined by

(35) gaﬁ(uvv) = Béngij(x(u)ay(u7U))'

On the other hand, the Finsler structure F of M induces on T M, the function F
locally given by B

F(u,v) = F(z(u), y(u,v)).
Then by straightforward calculations it follows that (M, F') is a Finsler manifold and
the fundamental tensor of F' is given by

1 0%F?

(36) Jap = iavaavg'
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Let denote by 7*T'M © the orthogonal complementary pull-back bundle of 7*T'M in
7*T M |7, with respect to g. The bundle 7*T' M+ is called normal pull-back bundle
of Finsler submanifold (M, F) in (M, F'). So we have the orthogonal decomposition

(3.7) T*TM|rp, = 7*TM @ n*TM™*.

Now, we consider local sections of orthonormal basis {0, = M 3‘2, } of T*TM~+ with

i

respect to g, where N, are the functions on T'My, satisfying the following relations:

(3.8) Gi; B =0; Vae{l,---,m}, a€{m+1,---,m+n},
and
(3.9) G N = 8ap; Va,be{m+1,--- ,m+n}.

Denote by [B::] the transition matrix from {52} to {32, M.} and, {Ef“ﬁg‘} his
inverse. We have

(3.10) BB} =6%; B!, =0, NIBL =0, NN =5y,
(3.11) and BLBS + NIN: = 5t

In the sequel we use the notations: BZfB = BgBé and B!, = B! Bvﬁ .

3.2 Induced and Intrinsic Finsler-Ehresmann connection

Recall that the kernel of 6 represents the Finsler-Ehresmann connection, and VTMO
its complementary distribution in 77'My, orthogonal with respect to the Sasaki-type
metric G on T My given by

. Y WA
(312) Gs = gijdﬂi ® dx? + Gij g (9 %
By és, we obtain the induced Finsler-Ehresmann form 6 defined by
ov® 0
0=—Qx —
F ® Oue’

where % = £ (dv* + Ngduﬁ) and N§ is related to 1\71’ by (see [8], [3]):
(3.13) N§ = BY(Bj, + BLN)).

On the other hand, the coefficients Ng has an intrinsic analogous N¢, obtained by
the spray coefficients of F' on M, and related to Ng, by

T «a Aga a, A

where the functions HY and Aj, are given, respectively, by
(3.15) HY =0 (B’;O + Bgﬁf) and A%, = ¢°*Axga.

By (3.14), we obtain the intrinsic Finsler-Ehresmann 7*T M-valued form 6 given by
0

oue’

(3.16) 0= —(dv® + Ngdu®) ®

1
Jal



56 F. Massamba, S. J. Mbatakou

Proposition 3.1. Let 0 be the Finsler-Ehresmann T M -valued form on TMO. Then
the induced Finsler-Ehresmann 71 M -valued form 6 coincides with 8 on T'My. More-
over the intrinsic Finsler-Ehresmann form 0, and the induced one 6 are related by

A D
(3.17) 0=0+ 72
where D is the (0,1;1)-tensor called deformation tensor and given by
(3.18) D = D%du’ ® 9 _ H{v* A%, duP @ i
' g ue N Aue’

Proof. We have

5y 1 1
= = —=(dy' —dexj du® + B! dv® —&—NZBJdu
Fa F( Y ) = Fa ( a0 , )
1 i v
(3.19) = 3 (BENZdu® + Bydv”) = By —

Since ay = Bf‘ 5a= T gt?‘)’ta are sections of W*TM|TMO and Bfg‘i‘(f = 0, it follows that

0 =0on T My. Also, we have

1 - 0
_ a aqg,pB
Q—F(dv + Ngdu )®8ua
1 « « Aga a, A\ B 0 L
(3.20) =% (dv + (Ng + - Hiv™)du ) ® P = 0+ ot
which completes the proof. O

Note that the corresponding horizontal section I of the distinguished section 1
defined in (2.4) is given by I¥ = [*<°~. Therefore, we have the following.

Sue
Lemma 3.2. The action of the deformation (0,1;1)-tensor D defined in (3.18) on
I vanishes, that is D(I*1) = 0.

Proof. The proof follows from a direct calculations using the fact that the Cartan
tensor A vanishes along the distinguished section I. ([l

Let us denote by 0 the Finsler-Ehresmann form on VTMO It is easy to see that ]
is a bundle isomorphism of VM, onto 7*T M (see [1] for more details). Therefore,
we have the following result.

Lemma 3.3. Let (M,F) be a Finsler submanifold of (M,f), HTMO\TMO be a
Finsler-Ehresmann connection, and 7*T M~ be the normal pull-back bundle on T M.

Then_the induced Finsler-Ehresmann connection HT My is a vector subbundle of
HTMO|TMO@9 Yr*TML).

Proof. Let 6~! the inverse of 5, we have
TTMo|ras, = HT Mo|rasy © VT Mol 7,
= HT Mo|raz, ® 0~ (7" T M|rs,)
(3.21) — HT M|, & 0~ (7*TM) & 6~ (x*TM™").
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Now, using the Proposition 3.1 we have 8~ (7*T M) = 0~ (x*TM) = VT M. It fol-
lows that H TMO|T M, B 0~ (7*TM>) is the orthogonal complementary vector bundle
to VI'My, in TTMO|TMO, and HT My is orthogonal to VT 'My. We deduce that HT M,
is a vector subbundle of HTM0|TM0 @ 6L (7*T M), hence the result. O

Definition 3.2. Let HT M, be a Finsler-Ehresmann connection on the Finsler man-
ifold (M, F'), and 7*T M the pull-back bundle over the slit tangent bundle T'M,. The
pull-back Finsler connection is the pair (HT My, V), where V is a linear connection
on 7T M.

Considering the induced Finsler-Ehresmann connection on M , we proceed with
the study of the geometric objects induced by V on 7n*T'M. Then according to the
orthogonal decomposition (3.7), the Gauss and Weingarten formulas are given by

(3.22) V€ =VxE+S8(EX),
(3.23) Vxn = —A,X + Vin,

where, X € T(TTM,), ¢ € T(7*TM), n € T(m*TM*), S(¢,X) € T'(7*TM*) and
A, X € I'(n*T'M). Here A, represents the shape operator and S the second fun-
damental form of 7*TM, and these are the Finslerian tensors of type (0,1;1) and
(1,1;1), respectively. It is easy to check that, V and V<1 are respectively the lin-
ear connection on m*T'M and 7*TM*. Thus, with the induced Finsler-Ehresmann
connection HT My and the linear connection V, we can define pull-back Finsler con-
nections on 7*TM and 7*TM=*. The one on 7*TM will be called the induced pull-
back Finsler connection and the another one the induced normal pull-back Finsler
connection.
Now, for any X € I'(TT'M,), we define the differential operator,

ﬁX : F(W*TM|TI\/IUZ — E(ﬂiTMLTMB)
(3.24) § — Vx&:=Vx¢
Clearly, V is a linear connection on 7*TM |7as,- So (HT My, V) defines the re-

striction of the pull-back Finsler connection V on #*T M|y, -
We now consider the local coefficients of V, V and V= given respectively by

- D =, 0 ~ o . 0
(3.25) vﬁaxi = Fij@7 VF%@ = Yij gk

o .\ 0 o 5, 0
(3.26) wroue el VFpue T Tab g
and
(3.27) Vs N =T0.M, Vi o Mo =109,

where ff] and %kj are the “Christoffel symbols” with respect to 527; and F %, respec-
tively and given by

< 9% (09si  6Gjr | Oks
(3:28) by = 2 (63:’“ 505 | a3 )
F 1.5 09i5

~k o
(3.29) and 7, = 59 By



58 F. Massamba, S. J. Mbatakou

We also define locally, the horizontal and vertical part of second fundamental form
respectively by

1) 0 h 0 0 v
330 S — —) =8¢ ma d S Fi’i _Qqa ma.
( ) (5u“’ 6’&6) af an ( I auﬁ) af
Likewise, the horizontal and vertical part of shape operator with respect to the normal
section 9, are given, respectively, by

§ . b9 b0 0
(331) A(‘)’ia, 6“70[) *Aaﬂ % and ./4( a a) Aaﬁ W

By Lemma 3.3, it is easy to check that the local coefficients of V and V are related
by

(3.32) r. = BETY, + HANEAL,
(3.33) 'yja = 'yjkBa,
where H? is given by (3.15).

The local coefficients of the induced pull-back Finsler connection V are given in
terms of the local coefficients of V by [3]

(3.34) A, = B (Bgﬁ + 1%, Bk ¢ %;ikBgHgm’;) 7
(3.35) Yag = BB,

Likewise, the local coefficients of V1 are given in function of the local coefficients of
V by:

6Bk N =
(3.36) M = (Gor + BLBAT 4 BN, )
OBF
(3.37) e, = (F avajtzewjkla’“) nb.

Furthermore, the local components of the horizontal and vertical part of second fun-
damental form are given respectively by

h ~
(3.38) i = 0 (Bl + 9Bl + 5, BLHIRE)

v
(3.39) and  Sps = fﬁa'y]kB

Finally the local components of the horizontal and vertical part of shape operator are
given respectively by:

h k
5B N -
(3.40) Al = = (Gz o+ BIBTY, + BT ) B,

(3.41) and A), = —(F Soe T B

k -
e | pii B§> B}
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4 Induced and intrinsic Hashiguchi connection

As an application to the general theory of pull-back Finsler connection developed
in the previous section, we consider in the following the ambient manifold (M F)
endowed with a Hashiguchi connection, and study the induced and intrinsic ones in
(M, F).
H —
Denote by V the Hashiguchi connection on the pull-back bundle 7*T' M, given
locally by:

H H
. 0 ) 0 5 0
(4.1) Vs ‘656 - b

Recall that 553 and EZ are given, respectively, by|[6]:
Sk _Tk | Tk Tk _ ~k
(4.2) 9 =15+ L and b =755,

where ij are the coefficients of Landsberg tensor with respect to g (see[9] for more
details).

Lemma 4.1. Let (M F) be a Finsler mamfold and L be the Landsberg tensor with
respect to the pull-back bundle ™TM on (M F) Then the components of the restric-
tion L ofL to 7r*TM|TMO are given locally by

Lijo = BELiji — HOOUA .

Proof. Recall that the coefficients of Landsberg tensor ij are given by the horizontal
covariant derivatives of g;; denoted g;j.;, more precisely L;ji := _%gij;k (see [9]). By
lemma 3.3 we have M% € HTMy|ran, @ 071 (7*TM*), and denoting the vertical

Voo
correspondent of 9, by My:= 071(MN,), and using (3.13) and (3.11), we obtain

I B’i+m“(3i L BING
Suc & St va() a'j a
= Bgéﬂ-H‘”ﬁ

where H? = M¢(B, + Béﬁ;) Hence, one has

_ 1._
Lija = =390 =" QBagle *‘ﬁ aH ik

= BiLijk — W H Fij,
as required. O

Theorem 4.2. Let (M, F) be a (m+ n)-dimensional Finsler manifold endowed with
H

Hashiguchi connection V and (M, F) be a m-dimensional Finsler submanifold of
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(M, ﬁ) Then the local coefficients of the induced Hashiguchi connection are given
by the following formulas:

(43) 9% = (Bhs+BLSY) B,
(4.4) and ), = BIbEB.

Proof. By lemma 4.1 we obtain 556 = Bé?)fj Writing (3.34) for the Hashiguchi
connection and replacing 555 by its value we obtain the relation (4.3). One has (4.4)

in the similar way the relation (3.35). (]

Theorem 4.3. Let (M, F) be a m-dimensional Finsler submanifold of (]/\\4/, F) en-
H

4 h
dowed with Hashiguchi connection V. Locally, the horizontal part &5 and vertical

v
part &;, 5 of second fundamental form are given by:

h o~ ~ v o~ ~
(4.5) @ 5= (Biﬂ n ijﬁﬁfj) Mg and &%= BYHEMY,
respectively.
Proof. The proof follows from the relations (3.38) and (3.39). O

H
Now we consider the normal Hashiguchi connection V+ and set

H H
(4.6) VE s Ne=029M and V%', o N, =ho N,

Su® v™

Theorem 4.4. Let (M, F) be a m-dimensional Finsler submanifold of Finsler man-
ifold (M, F), endowed with Hashiguchi connection. Then the local coefficients of the
normal Hashiguchi connection on (7*TM)*, are given by the following formulas:

§BF o\ ~

(4.7) Noa = < 5o+ BiBL ;k> 0,
Bk o\ ~
(4.8) and b, = (ng5+BgB§h;k>m§.

Moreover the local coefficients of the horizontal and vertical part of shape operator are
given respectively by:

h §B* o\ ~
(4.9) A, = - (M; + 3333530 By

v OBk o\
(4.10) and AP, = — (F e T BIBF ;.k) B’

Proof. Writing the relations (3.36), (3.37), (3.40) and (3.41) for the Hashiguchi con-

. . . —k i
nection and using the relation Nig = Béf)fj, the result follows. O
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In the previous paragraph, we constructed the induced Hashiguchi connection,
whose local coefficients are given by (4.3) and (4.4). On the other hand, on Finsler
H

submanifold lives the intrinsic Hashiguchi connection V*. More precisely, the canon-
ical Finsler-Ehresmann connection is locally spanned by the vector fields

o0 ~y 0
S*u®  Qu> N
Then, using (3.14) and taking into account (4.11), we derive that

0* o 0

= _— D)~

S*u®  du® “ o’
where D) are the coefficients of deformation tensor D. Moreover, the Hashiguchi
connection is given by [6]

(4.11)

(4.12)

H
29(Vx mY,m.Z) = Xg(m.Y,m. Z) + Yg(m Z, 7. X) — Z.g(m. X, 7. Y)
+ 9(m [ X, Y], 7 Z) — g(m[Y, Z), 7 X ) + g(7|Z, X], 7, Y')
(4.13) +2A00(Z), 7 X, m.Y) —2A(0(Y), m X, 7 Z) + 2L(m X, .Y, 7. Z).

Then, replacing X,Y and Z from (4.13) by 5%&, 5%,3 and % respectively, we obtain

1) ) )
(4.14) 29;0\53’(;5 = ng + Wga)\ - &T)\gaﬁ + 2Lap.

Theorem 4.5. Let (M, F) be a (m+ n)-dimensional Finsler manifold endowed with
H

the Hashzguchz connection V and (M, F) be m-dimensional Finsler submanifold of
(M, F). Then the local coefficients of the induced Hashiguchi connection (95 aﬁ)

are related to the local coefficients of intrinsic Hashiguchi connection (£,/5,h5/5), b
the following relations:

(4.15) 9%, = 9%+ DLBEBEBY, + DB B, — DI BY,bE By,
(4.16) gﬂ = haﬂ = aﬁhij
Proof. Contracting (4.14) by ¢"*, and using (4.12) and (4.4), the result follows. [

Theorem 4.6. Let (M,F) be a (m + n)-dimensional Finsler manifold endowed
H

with the Hashzguchz connection ¥V and (M, F) be m-dimensional Finsler submani-
fold of (M F) Then the induced Hashiguchi connection coincides with the intrinsic
Hashiguchi connection on submanifold M if and only if the deformation (0,1; 1)-tensor
D wvanishes on T My. Moreover, the covariant differentiation in the direction of the
horizontal correspondent of distinguished section 17, is the same for both Hashiguchi
connections on the submanifold.

Proof. If the induced Hashiguchi connection coincides with the intrinsic one, then the
Finsler-Ehresmann form 6 = 6 and by the Proposition 3.1, the deformation tensor
D = 0. Reciprocally, if the tensor D = 0 then by the relation (4.15), the induced
and intrinsic Hashiguchi connection coincides. The last assertion is obtained by the
Lemma 3.2. (Il
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