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1. Introduction

Finsler manifolds extend the concept of Riemannian manifolds by incorporating a wider variety of metrics that
account for both the magnitude and direction of tangent vectors. The exploration of Finsler geometry has produced
valuable insights and applications across multiple disciplines, such as physics, optimization theory, and robotics. A
Finsler manifold can be defined as a manifold M in which each tangent space is endowed with a Minkowski norm,
a type of norm that is not necessarily derived from an inner product [7]. In contrast to Riemannian manifolds,
this norm generates canonical inner products that depend on the direction within the tangent space T'M rather
than being solely determined by the points on M. Consequently, one can conceptualize a Finsler manifold as a
space where the inner product is influenced not only by the location but also by the orientation of observation. In
contrast, every Riemannian manifold can be regarded as a specific instance of a Finsler manifold where the inner
product remains constant across all tangent directions. Finsler geometry signifies a substantial departure from the
Riemannian framework. Nevertheless, Finsler geometry retains analogs for many fundamental constructs found in
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Riemannian geometry, including the length of curves, geodesics, curvature, connections, and covariant derivatives,
although normal coordinates do not have a direct counterpart [13, 14].

In Finsler manifolds, geometric objects exhibit a dual nature, characterized by both forward and backward
properties. This duality is a consequence of the fundamental asymmetry present in the distance function inherent
to Finsler geometry. As a result, Klingenberg’s notable findings regarding closed geodesics in Riemannian geometry
do not extend directly to the Finsler context. Instead, it is necessary to consider reversible Finsler metrics, which
possess a symmetric quality. The study of geodesics that originate from submanifolds and terminate within them,
potentially at a location distinct from the origin, has been explored by Omori in [6].

In Finsler geometry and its various generalizations, nonlinear connections are of significant importance. These
connections facilitate the manipulation of geometric objects, enabling us to maintain and verify the geometric
interpretation of calculations within local coordinates [9)].

A (C° distribution on TM is designated as a non-linear connection on TM if T,TM = H, &V, for v € TM,
where V' = ker(dr) represents the vertical distribution. Additionally, a non-linear connection on 7'M is commonly
known as a horizontal distribution on 7'M, with serving as the associated horizontal bundle. A non-linear connection
is guaranteed to exist in the context of a paracompact manifold M. Nevertheless, the non-linear connections that
are either derived from or related to a generalized Lagrange metric prove to be significantly more advantageous.
Currently, it remains unfeasible to directly obtain a non-linear connection from an arbitrary generalized Lagrange
metric. However, certain classes of generalized Lagrange metrics allow for the canonical association of a nonlinear
connection with the generalized Lagrange metric. This discussion draws upon the works of M. Anastasiei and H.
Shimada as referenced in [1] and [2].

In this work, we investigate induced deformed non-linear connections on Finsler sub-manifolds, demonstrating
that any non-linear connection present on a Finslerian sub-manifold qualifies as an induced deformed non-linear
connection. Furthermore, we outline specific conditions that characterize Finslerian sub-manifolds as Landsbergian
manifolds. The structure of this paper is outlined as follows. The second section presents the essential prerequisites
and core concepts pertinent to this study. The third section discusses the induced non-linear connection. In section
4, the induced Landsberg connection is illustrated. Lastly, section 5 details the induced deformed Finsler metric
and the associated results.

2. Preliminaries

Suppose Fmtn = (M F) is a smooth Finsler manifold of dim M = m +n, and M’ := TM\{O} with the canonical

projection map 7 : M’ — M. The vertical sub-bundle VM’ = = kerm,, is a Riemannian bundle and denoted by
(VM',M,3) (cf. [3, 5]), where

~ 1/ 0*F? -
9ij(z,y) = 5(@) (z,y), 1<i,j<m+n.

Let M be an embedded m- dlmensmnal submanifold of M and M’ := TM \{0}. Then M’ can be embedded in
M’ and for each coordinate system (z (%, y*) on M, M', there exists a Coordlnate system (u®,v%) on M’ such that the
function F(u,v) := F(2(u),y(u,v)) is a Finsler Structure for M ,denoted by F™ = (M, F'). Therefore, (VM', M, g)
is a Riemannian bundle, and the natural local frame and local co-frame of M and M are related by the following
relationships:

o ) .0 0 0
— =B'— + B! . —=pB 1
ou @ Ot + Bao oy’ v > Oyt’ (1)
de' = BLdu®,  dy' = B! du® + B’ dv". (2)
The components of g and g—!, are given by
Gap = ﬁijijﬁ» gaﬂ = gijB?jﬁv (3)
where
;  ox ij i pi i i B i o%at
Ba:%, BO{B:BOLB,B’ ey aO:Baﬁv y aﬁ:m (4)
Throughout this paper, Latin indices i, j, k,... run from 1 to m + n, and Greek indices «, 3,7,... run from 1 to
m, and indices a, b, c,... run from m + 1 to m + n.
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Suppose VM'L is the orthogonal complementary vector bundle of VM’ in VM’ with respect to g, and {B,} is

an orthogonal frame for VM'*, where B, := B! 821 Let [B‘aB!] be the transition matrix from {aiyl, ce By"%}
to {aiy17 ce ('Bylm’ Bty -y Bmin}, and [B&BY] be its inverse. It is easy to show that (cf. [5])
BB, =53, BeBi=0, BiBL=0, BiBj=0 (5)

Let é; and G be the canonical non-linear connections on M’ and M’ , respectively, where

oG oG

Gy o @
and
~ 1_., 0°F? OF? 1 02 F? OF?
i i k a _ —af v
¢ =19 oY ~ ow ) =19 (Gorge?" ~ Gur): (8)

It is well-known that every arbitrary non-linear connection on M ! say N]’, defines a Sasaki-Finsler mertic on M’ ,

denoted by G and given by
é = §”dxzdx7 + §ij§yi5yj, (9)
where {dz?, 5y} is the co-frame of the local frame {52, aiyi}, and we have

o 0 ~; 0

=~ N/~ §y' = dy' + Nida?. 1
oxt Ozt Loy’ y y + Njar (10)

The sub-bundle HM' = span{s2;} is called the horizontal distribution of N I

We note that VM’ = span{ a?ﬁ} is an integrable distribution on M’, while HM’ is not integrable in general

case. It is important to note that we have

TM' =VM & HM. (11)

A. Bejancu, and H. R. Farran show that (cf. [5]) a non-linear connection N; on M’ induces a non-linear
connection Ng on M " given by

~, 0 0
NS = ¢*G ——) 12
p=49 (auﬁ v (12)
3. Induced Non-linear Connection
Let {6%} be a local frame of the horizontal distribution of Ng, denoted by HM', where 6% = 62& - Ng%.

Then we have the following lemma.

Lemma 3.1 ([5]). HM’ is orthogonal to VM’ with respect to G and is the horizontal distribution of Ni¥eta, where

N§ = B{"(Bj, + BLN)). (13)
Using Lemma 3.1, we obtain
v = Boy, U B ° 4 H®B,, (14)
ou® ox?
where
H{ := B}(Bl + BLN;). (15)
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Definition 3.2. Let N]’f be a mon-linear connection, and A; be a d-tensor of type (1,1). Then the non-linear
connection NJz = N]’f + A;- is called the deformation of N]’f by A;

Proposition 3.3. Let Nj be the deformation of K/'J’ by gz Also, let Ng and N be induced non-linear connection
of J\N/'j and J\~/';, respectively. Then Ng‘ is the deformation of Ny by Ag = g;BéBf‘

Proof. Let HM' = span{é%i} be the horizontal distribution of Nj, and
é = gijdxid:vj + gljéyléyj,

be the Sasaki-Finsler metric on M’ , where

5 S| . A
- = — —N,— oy' = dy" + N ;da’.
Hence according to (12) and Lemma (3.1) we have
N§ = B{*(Bjy + BL,N;) = B{(Bjy + BLN} + BLA}) = N§ + B} B4 A’
Let A% := BfBéZ;, so we have
N§ = N§ + Aj. (16)

It suffices to show that Af is the d-tensor of type (1,1) on M’. Suppose (Z,7) and (@, ) are another coordinate

systems on M’ and M ! respectively, and

o Ou®
Then, it is easy to show that the following two relations hold (c.f., [12]):
N§ (u,0)U (w) = Ny (@, 0)Uj (u) + U, (w)v?, (18)
Ng (u, v)U) (u) = NJ(@, 0)Ug (u) + ng(u)vh, (19)
where
S 0*u7
oA Que v
By (16), (18) and (19), we obtain
« a \T A A « A e A A e} 7
NgUJ + AgU, = NgUg + A;]’Ug + Ug/\v =NgUJ + AgUg = AU, = A;’Ug = A) = ABUgUf,
where Uf]“ = ?)Z: This means that Af is the d-tensor of type (1,1) on M’, and the proof is complete. O

1i o 16 o
Corollary 3.4. Let N; and N, be two non-linear connections on M'. Then A;- = N; — N; is a d-tensor field of
type (1,1) on M.

Now, we study the induced non-linear connection of canonical non-linear connection. Let

_ 1 ag . .
Gijk = 5@% Yaas = GijkBaBlys 9as = Yapr g™ (20)
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Lemma 3.5. Let G be the induced non-linear connection of G; Then we have
Gs =G4 + DY, (21)

where

Lemma 3.6. Let A’ = g%, (BIB})(BE,B] + G )y'. Then for DY in Lemma 3.5, we have
DS = BIBJ AL (23)
Proof. From (15), (5) and (6) we obtain:
Df = gi.Bi(Bj + BG v

= ganag”"Bi (B + By Bf )v?

= gij¢BLB} B4 B9 (BY, + B] GF)v

= gu148™ (5}, — NUBS)BJBU(B,B) + Gl

= gi; B, BL(BLB) (BB + GF)y'

= BB} Al

O

Theorem 3.7. There exists a non-linear connection (N;) on M’ such that the induced non-linear connection of
(BNj}) is a canonical non-linear connection (G%) on M.

Proof. Let N/ = G7 4+ A7, where AJ be defined by Lemma 3.6, and let G2 be the induced non-linear connection
of G on M’. Using Proposition 3.3, we have

Ng =G5+ Dg.
On the other hand, using Lemma 3.5, we obtain
G§ =G5+ D
Comparing (22) with (23), we conclude that G§ = Ng‘ O

Definition 3.8. The non-linear connection N;f = Gj» + Aj» is called a lift of the canonical non-linear connection
G%.
B

Corollary 3.9. Every non-linear connection on M’ is an induced non-linear connection of a non-linear on M'.

Proof. Let N§ = G + A be a non-linear connection on M’, where A% be a d-tensor field of type (1,1) on M’,
and let Nj = G + A} + Ej}, where E! = Bf* B} A%. Then by Theorem 3.7 and Lemma 3.1 we have

N§ = B (Bj + BL(G] + A)) + BI BJE] = G + Aj.
O

Definition 3.10. The non-linear connection Nj = Gé —I—Aj- —|—E§ is called a lift of the non-linear connection of N§.

4. Induced Landsberg Connection

—R ~ o~ —B ~ ~ —~ ~
Let FC = (G;,F} w0) and FC = (G;,E; 4+ 0) be the Rund and Berwald connections on F™*" = (M, F),
respectively, where

Fi, = 1~z‘h(5§ih L 09nk 5§j’“), G = oG,
J 2 dxk oxd dxh J oyk

We consider FCP = ( %95 -,0) as a Berwald Finsler linear connection on F™, where é; and G are canonical

non-linear connection on M’ and M’, respectively.
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Definition 4.1. Let Kf; = é; + ﬁ; be the deformation of C:'; by ﬁ; (as defined in Theorem 3.7), and HM' =

span{%} be the horizontal distribution of N; Then HM'-Rund and HM'-Berwald connections, respectively are
defined by

RFC = (Ni,Fi,,0),  BFC=(N},N!,0), (24)
where
= 1, (0Gsn | OGn;  0G;n S ONi
Ft == zh( ! J J ) Nt = J . 25
ik 9 oxd dxk  dah Ik gyk (25)

In general the induced non-linear connection of the Berwald connection is not Berwald connection, that is, being
Berwald connection is not a hereditary property. Here we show that being H M’-Berwald connection is a hereditary
property.

—
—

Theorem 4.2. The induced non-linear connection of HM'-Berwald connection REC = (Kf;,ﬁ; w0 0) of Fmin g
an HM'-Berwald connection of F™.

Proof. Let FC = (Ng,Ng ,C§ ) be the induced non-linear connection of BFC on F™. Therefore (cf. [5],
Theorem 4.1 p. 103)

N§. = B)(Bf,+BiNF,), C§,= (26)
It suffices to show that Ng %I;[f . By derivation with respect to v7 of (13) we have
ONg .
81}5 = am (BCK(Bl + BéNJZ))
_ Ro J Rk pa i
= B{Bj, + B,BXBANY, (27)
= By(Bj, + B” N’“)
Using (24) and (26) we deduce that N§_ = 205 O
sing (24) and (26) we deduce that Ng'_ = 5.

Theorem 4.3. If F'™ is a totally geodesic submanifold of Frtn , then the induced Berwald-Finsler connection
FC = (Gz,ﬁj 0 0) of F™+n on, Finsler submanifold F™ is Berwald- Finsler connection FC = ( 595 4, 0).

Proof. We know that F™ is a totally geodesic submanifold of Fmtn if and only if the normal curvature is vanishing
(see [5] Theorem 1.2, p. 131), i.e

Ya,a Hy =0.

By Lemma 3.5, if F™ is a totally geodesic submanifold of F™n_ then DB = 0. Thus by Theorem 3.7, the proof is
complete. 0

We say that the Finsler manifold is a Landsberg manifold (Landsbergian), if the Berwald connection coincides with
the Run connection, i.e.,

g; k= FJZ k>
I ~. o~ .
and FC = (Gj, Fi =91 0) is called a Landsberg connection.

Theorem 4.4. If F™ is a totally geodesic submanifold of f‘er", then the induced Landsberg manifold is Lands-
bergian.

—B ~ —R ~ ~
Proof. Let FC = (G;,ﬁ; w0) and FC' = (G}Fj? %+ 0) be Berwald and Rund connections on F*", and let
FCP = (G§, 95 oy 0) and FC’R = (G§, Fg oy 0) be the intrinsic Berwald and Rund connections on F™ respectively.

Also, let FC’ = (N§, 35 4 'v) and FC' = (Ng‘,?g I 6; ) be induced Berwald and Rund connections on F™,
respectively. Then we have (cf [5])

(6%

Fﬁ’v:Fg'w 6!3'7:637' (28)
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By hypothesis, we have Z}'; = ﬁ; . and
P k ij 1k « —a k ij ~k «
Fg ., = (Bg, + By F; ;)BE, 95 4 = (Bg., + Bj. 9i ;)Bi- (29)
Thus by (27), (28), (29) and Theorem 4.3 we obtain
95+=95,=Fp,=F5
i.e. F™ is Landsbergian. U
5. Induced Deformed Finsler Metric

In the second part of the paper we attend to the deformed Finsler metrics. These facts led R. Miron ([8, 10, 11])
to propose the study of generalized Lagrange metrics, G L-metrics for brevity, whose definition is tailored after the
basic properties of Finsler metrics. . .

A GL-metric is a (0,2) d-tensor field g;;(x,y) on TM for which the matrix (g(x,y)) is positive definite on M.
For example, every Finsler metric with Finslerian energy function F' induces is a GL-metric. For the G L-metric
Gij(z,y), the (0,3) d-tensor field Cij, is defined as follows

oyI oyt Oyk

1(3@-1« Ogr; 5527‘)’ (30)

Cijk = 5

which is symmetric in j, k. Suppose Fmtn — (1\7, ﬁ) is a Finslerian manifold and F™ = (M, F) is a Finslerian
submanifold of F™*" and that assumptions of previous sections are satisfied. In this case, the deformation meter
gij(x,y) is defined as follows

*gij = glj(xvy) + U($7y)Bij(ZL',y),

where o(z,y) is a scalar smooth function on TJ\A/[/, and B;;(z,y) a symmetric d-tensor field of type (0,2). Obviously
*g;;(x,y) is a GL-metric. For example, if o > 0, Bi(x,y) =y, Bj(z,y) = ﬁij(x,y)yi and B;;(z,y) = y'y?, then

*Gi5(x,y) = Gij(x,y) + o(z,9)yiy;.

is G L-metric. For applications of deformed Finsler metric you can see [8, 10, 11, 12]. In this paper, given d-tensor
field Bi(z,y) of type (1,0), we are going to study

*gij (LU, y) = Eij (f, y) + J(.’L‘, y)Bi(xv y)B] (LC, y)v (31)

where B;(z,y) = gij(z,y)B’ (x,y). By straightforward calculations it is easy to show that the components of the
inverse of (xg;;) is given by (cf. [10, 8])

WG9 = G — xo(a,y) BB, (32)

where xo(z,y) = % and B% = g;; B'B?. The GL-metric has been used by R. Beil [4] for pseudo Riemann-

Finsler manifolds. For the Riemannian metrics #§ = (Ji;) on VM’, we consider *V M'"% the orthogonal comple-
mentary of VM’ in TM'. Let {*B, := *B’-2;} be the orthogonal local frames for *V M. Denote by [B’,*B%]

a Jyt

the transition matrix from the frames {aiyl’ ceey Wﬂ%} to {Siyl’ I ayim’ *BY 1, ,*Bl .}, and its inverse by

[«*Bg, «B¢]. Thus
*BYBj = 65, (xB{*)(xB.) =0, *B{Bl, =0, (33)
(+Bf)(xBy) = 65, By(xBj) + (xB,)(xB}) = 4, (34)
*BS = xg;x Bl + §*°. (35)

We put

*gap(u,v) = *gij(@(u), y(u, v)) B, (36)
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where *g,5(u,v) is a GL-metric on M’. Note that
*Gas (1, 0)0°0? = xgij (@(u), y(u, v)) BLBLu* v’ = xgijy'y’ > 0,
then we have
+g°7 = xg" (+B}")(+B}).

— —

Let CFC = (N;,ﬁ; k,é; ) and BFC = (N7, N? ,0) be the Cartan and Berwald connections on Fmn —
(M, M’,f), respectively. Let HM' = span{ 8 } and HM' = span{%}, where

ozt

o~

§ _ 0 _\i0 6 _ 0 50
szt Oxi C oy’ szt Oxi Oy

(37)

Here we consider N} = G% + A}, where the induced non-linear connection of (N}) on M’ coincides to canonical
non-linear connection (G§). We define

oyt =dy' + Nidad,  dy' = dy' + Gida’. (38)

Now, let @, @7 *G and *G be Sasaki-Finsler metrics on J/\\j’7 where

G= ﬁijda:i ®da? + §z’j5yi ® 0y, (39)
G = gjjdﬂ:i ®da? + ﬁz’jgyi ® gyj, (40)
G = xg;;dr’ @ da? + xG;;0y' @ 0y, (41)
*G = *ﬁijdxi @ da? + *Eijgyi ® gyj. (42)

—

We put «CFC = (N5, *ﬁ; s *6; ) and «CFC = (G5, %Fy 1, +C ), where

Fum g (T T ) @
*A;k:%*gih<a;y§kjh+a;y§fh _8;y§’ljk)7 (44)
pae b (e G2l ®

Corollary 5.1. Using (43-46) we deduce that *6'; = *C;: e and

~

i %

s 0 * gjn 0 * grn 0 * gjk
ih (4l ! 1
*9 (Ak Gylj 4 oyt h 8yl] ) (47)

1
2

By (39-42), we consider the following four non-linear connections on M’;

G5 =075 5,7 )
)
N5 =06 (G5 5 ) 48)
*GG = xg™7 x é(%, %),

0 8>.

o (e’ -
*Ng = *g *G(auﬂ’auV
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The proof for *Ng and G to be non-linear connections is similar for Ng and G. Also, corresponding to above
non-linear connections, we define

o _ 90 s 0
Su®  Ou® * B’
J 9 0

Suc  due Ga ovB’ 4
S0 0 (49)
- = — % -
Ju®  Qu“ * Qub’
%0 d d
6 w8 9
du®  Ou® *Ga ovP

Theorem 5.2. The following relations hold:
(i) *G§ = =B (Bl + BIN}),
(i) *Ng = «Bj (B + BLG)).
Proof. We prove (7). Using (31), (32), (38) and (1) we deduce that
o 0
5P )
(B B p )

*Gg = *ga'y * é(
aar * Py Py
= xg®7 Bl * gi; B, + g*V By N6}
= xg’* Bl * gij * B + xg’" x B ByN} * g
= (Bho + B4NF) = By

Bl % gri

Part (i) is proved similarly. O

Theorem 5.3. The following relations hold:

L) i 5 “
(i) @ _Bo‘c?gi + xHS % B,
o *0 ; 0 =0
(i) (Su—a:Ba(Sxi + *xHZ % By,

where xHS = *Bf (Bl + BLG%) and *H® = «xBY(B!, + BJ,N}).

Proof. Using (1), (48) and (49) we have

*0 0 0 ;0 ; ; 3] 9
T T _4N°” — gt _ «RB J k i\ Rl i
Su®  Qu® *Na o8 Ba ozt *B; (+Bao + Bo * Ni) By oyt + Bao oyt
By (33), (34) and (35), we obtain the relation (¢). Part (i7) is proved similarly. O

Now we put

*Cijr = *( - = : )7
2\ Oy y ay’
thus (cf. [8])
*ﬁijk = *Fijk - *OkilAz‘ — *Cz‘leL — *CjklAé.
Therefore

Bth) n 5(BhBi) B 5(B¢Bj)> 1

1 b)
«FF, = E'F); + o x gkh( ( = 5 o ¢""(0;BnB; + 0;BLB; — o1, B;B;),  (50)

2
and
ByB,)  (BuB) O(BiB))
oyt oyl Oxh

1 0
*ij = E{“C’fj + -0 *gkh< (

1
> ) + 5 * gkh(diBth + d’jBiBh - thiBj)’ (51)

where 0; = §%, 6; = §% and Ej = 6} — 0 B'B;.
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Corollary 5.4. Using (50) and (51) we have

*F;k:F;kJrA;-k,, * ;k:C';k+Ajk,
where
i _ 1 n(6(0B;By)  6(0BnBi) 6(0B;By) i ph
=g (T T T ) o B P

o 1 ih(a((fBth) i a(O'Bth) _ a(ijBk)) _ *O’(*BiBh)thk.

A, L= =
ik =% Oyk OyI oyh
Using (37), we can define
— ({9 o k 5 — 3 o k 3
wop e Viray T g
véil 8yJ = 1j87yk7 v@?ﬂ 8y3 = 1 jayk
and 0 0 0 0
V — k. \V =xCF.
*V s, Oyi *Fy Uk’ *Va%i Ayl i3 gyk
S =9 L9 (53)
Viop T agE Vaigg T CiaE

By applying (52) and (53), and direct calculations, the following result is obtained.

Corollary 5.5. We have the following assertions:

-~ 8 - 0 . 0 -~ 9 ~ 8 ok 9
Vg ~Vangy PhagE Vi = Vgt
~k
= 9 2 9 0 = 9 = 9 99
NViay = Vo ThigE Vaayg Vo Thuge
where
~ 1 8(oB;By) 0(oByB;) 0(cB;B;) , o~
k _ L kh i) i)\ _ _x/pknph »
Aij - *9g ( o + Szt Sl ) 9 (B B )*szfu
and
~k
o _ 1 kh a(O'BZBh) a(O'Bth) 8(0’313_7) %/ ok h y
Ajj=5%*g ( By + T )—a (B¥B") % Cyjp.

Now easily follows
Proposition 5.6. The following relations hold
1

- on( 1080 000 1 OGy
k k Lk kh l ? l J l )
By = Bl - Alck; - 53 (4] o A~ A ayl)’

~ 1._
*Fikj = *Fikj — Ai» * Clkj — igkh

O * Ghi 0 * Ghj 0 * gij
1 ! i Al j
(Aj oyt + A oyl A oyt ) '

Now we define for X € T'(TM’), vX € I'(VM') is vertical part of X on VM’'. Then we can consider vX as a vector
field of TM’'. Also we define

«VxvY =+VxvY +=B(X,vY), VXY e (TM'), (54)
*VxvY =V xvY ++B(X,vY),  VX,Y € (TM), (55)
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where *V xvY,*V xvY € T(VM'), and «B(X,vY) € VM'~.
Then *V : T'(TM') x T'(VM') — T'(VM') defines the linear connection on the vector bundle VM’ on M’. We put

9 _ ., 0 A -

*vﬂ% ovP *Fo Bovr’ *véfﬁl ovP “Fa b ovr (56)
o _ ., 0 PG

Vot gop =~ *Canger Vot = Casge

Also
+CFC = (G}, +F] 1,0} ), *CFC = (N} xF] ,+CI ).
From Theorem 5.3, Proposition 5.6 and relations (54), (55) and (56) one deduces.

Proposition 5.7. The local coefficients of the induced (N2, *F5 v

*C’g 5) and (wa*ﬁﬂ

g *6’5 ) are given by:

*F(jﬁ:(Bgﬁ+3fjﬁ*Fi’;+Bg*cfj*Bg*Hg)*Bg,

*ﬁ;ﬂ = (Blﬁ+Bﬁfg*ﬁi'§-+33*0fj*Bi*ffﬁ)*BZ,
~ ij k
«C 5 = *Blyx C7 ;B
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