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ABSTRACT. In this paper, we extend a result from Riemannian geometry to Finsler geom-
etry, precisely, we investigate a new linear Finsler connection, which unifies the well known
linear connections and provides new connections in Finsler geometry. This connection will
be named general linear Finsler (GF-) connection. The existence and uniqueness of such a
connection is proved. The curvature and torsion tensors are computed. A general reformu-
lation for Cartan, Berwald, Chern and Hashiguchi connections is obtained. Various special

cases and examples of this connection are studied.

Keywords: Barthel connection; general Cartan connection; general Berwlad
connection; general Hashiguchi connection; general Chern(Rund) connection.

1. INTRODUCTION

The theory of connections is an important field of research in differential
geometry. It was initially developed to solve pure geometrical problems. Many
types of linear connections, in Riemannian geometry, such as symmetric, semi-
symmetric, qurter-symmetric; Ricci qurter-symmetric; metric, non-metric, re-
current had been studied by many authors, for example, we refer to [1, 2, 5, 6].
M. M. Tripathi [19] introduced a new linear connection in a Riemannian man-
ifold, which generalizes all the previously connections.
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On the other hand, in Finsler geomtry the types, mentioned above, of these
linear connections and others had been studied by many authors, for example,
we refer to [3, 18, 24, 25, 26, 27, 4, 16].

The aim of the present paper is to investigate a new connection in Finsler
geometry, which unifies many known Finsler connections and some other con-
nections not introduced so far. This connection will be called the general linear
Finsler (GF-) connection. The existence and uniqueness for such a connection
is investigated. Relations between this connection and Cartan and Berwald
connections are obtained. We introduce what we call general Cartan, gen-
eral Berwald, general Hasiguchi and general Chern connections. Finally, as an
application, we study many special connections.

2. NOTATIONS AND PRELIMINARIES

In this section, we give a brief account of the basic concepts of Finsler
geometry necessary for this work. For more details, we refer to [7, 11, 12, 13].

Let M be an n-dimensional smooth manifold. Let T'M be the tangent
bundle of M, TM := TM\{0} the slit tangent bundle of M and 7= (TM)
the pullback bundle of TM. Each chart (U, (2, ...,2™)) on M induces a local
coordinate system (x!,...,2" y' ...,y") on TM. We denote the algebra of
smooth functions f(x,y) on TM by C*(TM).

Let (M, L) be a Finsler manifold with a Finsler function L(x,y). A Finsler
connection on (M, L) is a triple FT' = (T}, (z,y), Nj(z,y), C},.(z,y)) such that,
under a change of coordinates () — (%), I‘;k (z,y) transform as the coeffi-
cients of a linear connection, N} (z,y) transform as the coefficients of a nonlinear
connection and C; transform as the component of (1,2)-tensor:
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For a Finsler connection FI' = (I‘;k(x,y),N;f(x,y),Cjik(Ly)) , the h- and v-

covariant derivatives of any tensor field A; are defined respectively by
Y= Ok AL+ ATCL, — AL CTL

where d, := 0, — NJ"9,,, O = 5% and Oy := %.
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The five torsion tensors of FI' are given by:

(h)h-torsion : ;k = ;k - };j,

(h)hv-torsion : C’J x = the connection parameter C
(v)h-torsion Rjk = dej —d;Nj,

(v)hv-torsion : e = akN; — T},
(v)v-torsion : sz‘_k = C;k - C}ij

The three curvature tensors of FT' are given by:

h-curvature : szk = Ql(jk){dkrzj + Iy mi} + Chm B gk
hv-curvature : Pﬁjk = akrfzj - C}ibk\j + Oiizm jk>
v-curvature : S} = ﬂ(jk){ékCZj + CPChok}-

where 24(;;) denotes the alternative summation with respect to the indices j
and k The deflection tensor D; of a Finsler connection, is defined by D;? =
Fh Y — N h

For a Finsler manifold (M, L), the components of the Finsler metric tensor
of (M, L) is given by g;;(x,y) = %&@-LQ and its inverse is denoted by g% .
The associated canonical spray G and the associated nonlinear connection
(Barthel connection) G” are defined respectively by

G = ighe{(é‘e OnL)y™ — 0L}, GI == 0; G".

Also, the associated four fundamental linear connections with the same non-
linear connection G? are called: (see [8, 9])

The Cartan connection : CT = ( FZ, Gh Ch)
The Berwald connection : BT = ( Gi’], G, 0),
The Hashiguchi connection : HI = ( GZ, Gh, C’h)
The Chern (Rund) connection : RI = ( FZ, G",0),
where Cf% == § g™ 9; g¢;, Gy = 0,Gl and TV == 5 g"(d; guj+d; gie —do gij);

dkzak—Gkam and Fh y' —Gh
To avoid confusion we denote the h- and v-covariant derivatives with respect
to CT by | and |, while those with respect to BI' by (i) and 0.

3. GENERAL FINSLER CONNECTION

In this section, we establish a generalization for some known linear connec-
tions in Finsler geometry. This connection will be called general Finsler con-
nection. The existence and uniqueness for such a connection is investigated.
Relation between this connection and Cartan connection is obtained.

The following theorem is the main result in this section.
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Theorem 3.1. Let (M, L) be a Finsler manifold. For given smooth functions
fi(z,y), folz,y), fa(x,y) € C°(TM), scalar 1-forms ay, by, uy,wy and a vec-
tor 1-form go}; on n=Y(TM), there exists a unique linear connection GT =
T/ N;,ég) on 7~ H(TM) such that

(Fij7

(C1): gijix = 2f1ak9i5 + fo{wigin + wjgin},

(C2): gijllk = 2f3brgij,

(C3): le = f;k yj7

(C4): ij = ij +ug 0 — uj

(05): 6jlk = 61;;
where g;; 1 and gi;|| are resp. the horizontal and the vertical covariant deriva-
tives of gi; with respect to the connection GT.

Proof. First we prove the uniqueness. In the view of axiom (C2), we have

Oigjn = ghkéj‘}; + gjh@fi + 2f3bigjk,
Ojgri = ghzé;?j + gkhéi}; + 2f3bjgki,
Ongij = ghjéz’}; + 9inCJy, + 2f3bigij-
From which, together with axiom (C5) and the fact that 3igjk = 2Ck, we get
ghk@’} = Cijr + f3{brgij — bigjr — bjgri}-
Consequently,
Gl = O+ f3{bhgi; —b; 6% —b; 60}, (3.1)

where b := g""b,.

Now, applying axiom (C1), we obtain

- —h —h
digix = gnklj; + ginli; + 2f1aigjk + fo{wjgri + wigis},
- —h —h
digri = gnil'g; + grenlyj + 2f1a59k + folwrgij + wigjn},
- —h =h
drgij = gnili + ginljy + 2f1a19ij + fol{wigin + wigir},

where d; = 9; — N{”a’m is the horizontal basis with respect to I'. Hence, using
axiom (C4), the above relations yield

digin+ dsgri — gy = gni{Tns — Tond + gnidTry — T b + gdTs — T}
+29hkf£ + 2 fowrgij + 2f1{aigr + ajgri — argis}
= 2{uiAjp +u;Bi, —upAij} + QQhkfiZ + 2 fowrdi3-2)

+2fi{aigjr + ajgri — argij},

where A;; and B;; are respectively the symmetric and the skew-symmetric
parts of the tensor field p;; == gn; @7
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Assuming that
N, =G+ 1], (3.3)
where G} is the Barthel connection and the tensor 7" to be determined. Then
d; =d; — Tim&n. Since 2g,41'}; = digjk + d;gri — digij, then by (3.2), one can
show that

gLy = gl + fi{angi; — aigjn — ajgri}t — fowngij
—ui A — u; By +upAi; — T, Clgr — T;‘C’;m +T7Cijr. (34)
Now, we need to determine the tensor field T}". Contracting both sides (3.4)
by y* and g7, then by taking into account axiom (C3) and the facts that
G? = I‘?j y', gi; y'y? = L2, we obtain
T = f{L%d" —2a0y"} — foLl2w0" +ug Al —uo Bl +u Agy,  (3.5)

where the subscript ‘0’ means the contraction by %°.
Again contracting both sides of (3.4) by 3%, we get

T = fi{d"y;—a;jy" —aodl — LPa”Cl} — fofwhy; — LPw"CL}
7U0A UJBO +u AOJ + {UoA +UQBO 7’LLTA00} jro (36)

where A% := g™ Aj,, B} := ¢g"'Bj,. Substituting (3.6) into (3.4), we conclude
that

I‘-- S Fh + fi{a" Gij — aiéjh - +aOCh —a"y Ch +ijh thZ-jm]
+ L?a" (O CY, + CRiClh, —Ch O} = Fa{w"gij — W™ [4iClhy + yiCi
— Y Cijm] + L2 [CFCh + CRCh, — CR OB} — wiAf + ;B + 0" Ay

im
+ {UOA'L m + uiB() — uonl} . + {U()Am + UjB(r)n — mAOJ}C:lm
— {ug Al + uo By — u’“AOO}{C’mCh +copchk, - oo

mr

_ {UOAm hO,Z;I =+ uhB(')"C'ijm — umAg ijm}~ (37)

The uniqueness of the Finsler connection GT = (F N ,C, ) is proved:

R

E}; is uniquely determined by (3.7),

-=h . . .
N, is uniquely determined by (3.3) and (3.6) and

67}; is uniquely determined by (3.1).

We prove the existence of GT. For given differentiable function fi, f2, f3 €
C>(TM), scalar 1- forms ak,bk,uk,wk and a vector 1-form ¢} on 7~ (T M),
we define GT = (FU,N C, ) by the requirement that (3.1), (3.6) and (3.7)
hold.

Now, straightforward calculations shows that GI' satisfies the conditions
(C1)-(C5). This completes the proof. O

Definition 3.2. The connection GT = (T Z,N C, ) obtained in the above

theorem will be called the general Finsler (GF-) connection,



6 A. Soleiman, S. G. Elgendi and A. M. Abdelsalam
. = _ =h
Theorem 3.3. The GF-connection GI" = (T';j,

tan connection CT = (U]}, G]',C/) by

Wf,é;;) is related to the Car-

Tl

)

= Th+Qk N/ =Gl+1) CTh=cltol

YR 50

where,

Q;} = fi{a"gi; — ai5§l — a0 + aoC]hi - am[yicjhm + ;08— y"Cijm]
+L2a"[CRCL, + OO, — CR O} = fo{w giy — @™ [4iCFy + 4, Cly
—y"Cijm] + LW [CRCY, + CTCR — Ol CTY — w; Al + u; B +u" Ay
+{uo A — w; By* — u™ Agi YO, + {uo AT — u; By — u™ Ag; }Chr,
—{uoAf — uo By — u" Ao H{C CY.,y + CFCL, = Ch CF
—{uo AL Cl — u" By Cijmy — u™ Al Cijm ),

Tjh = fi{a"y; —a;y" — ag 6;-‘ — L2aTCJ’-‘T} — fo{why; — szTthr} — qu?
+u; B + u" Ag; + {uo Af + uo By — u” Ago }C.,

O'Z;- = fg{bhgij — bi, (5;1 - bj (5lh

Remark 3.4. It should be noted that by the choice f1, f2, f3 =0 and u; = 0
or gb;- = 0, the connection GT = (f;k,ﬁ,i,éjk) coincide with Cartan connec-

tion CT = (F;k,N,:,C’jZ ). Using Pt-process and C-process, (9], we can obtain
Berwald connection BT', Hashiguchi connection HI' and Rund connection RI.

Remark 3.5. During applications or studying examples, the choice of the func-
tions f1(xz,y), fo(x,y), f3(x,y), the scalar 1-forms ay, by, ur and the vector 1-
form <pfC should be in a way such that the following terms

fiaj,  fow;, fsbj,  urdl,
are homogeneous of degree 0 in y. This is to keep consistent the homogeneity
of the treated geometric objects.

As an explanation of the above remark, we give the following example.

Example 1. Let M = R"™ and L be the standard Euclidean norm; L = |y|.
Then, we have

9ij = 0ij, Ciji, = 0.
The following choice of f1, f2, f3, aj, wj, b;, u; and (/ﬁ?;

1 1
fl:77 f2:<x’y>a f3:77

|| 1+ |z[?

L TS ) ]
a; = Clyréij Wj = 623‘:7|”a bj = CSxT(STja Ur = %Ti‘mv (b_l] = <$,y>6;,

Y Yy '
gives the parameters of the connection as follows:
T = &y 05k — y;6; — yad}) — S22 (caudyp, + cala;6; — 2'6;1)),
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—t

Cjk = 1_}_0‘73;'2(1'26]]6 — x](;,’v — IIZ]J%),
N, = ‘y‘L2(5’ ) (czx yj + ca((z,y)0% — 2'y;)).
Corollary 3.6. The spray N = %foo associated with the connection GT =

(f;k,ﬁ,i,éjk) is related to the canonical spray G" := 3Ty associated with the
Cartan connection CT by

h 1
=Gh + §{f1{L2ah — 2a0yh} — f2L2wh — qug + UOB(})L + uhAoo}.
Corollary 3.7. In view of the Theorem 3.3, we have:
(a): The (h)h-torsion T of GT has the form T]k = Q) — Qf;-
(b): The (h)hv-torsion C of GT has the form C,Jk =Cl, + 0
(c): The (v)h-torsion Rij of GT has the form E;k =Rl + Q(jk{Tji(k) +
T7 O, T}, |
(d): The (v)hv-torsion PZ‘ of GT has the form ?;k =P} + 3kT-i - Qfj,
where Tki, ;wa‘fk are defined in Theorem 3.3, Cjik, 7,C,sz are respectively

the (h)hv-, (v)h-, (v)hv-torsion tensors of Cartan connection CT.

Proposition 3.8. The h, hv-, v-curvature tensors of the connection GT are
related to those of the Cartan connection CT by:
(@): R = Bijact Ao {sQhy =T O (T4 Q)T Qo+ Q5 (T
Q;nk) + Chm (T35 +TIOT) + 0 (3 Ry + T + 770, T}
(b): Phjk = Ph_]k + ath] _ Cthk;j + Qm]chk - Qh] fnk
+ o O T =T 0 Chy, — T OOy + Oy, O T

mj Ohk T Qs O — —Ohm Q-

7
= Thk|j

%

(©): Shjkx = S + il —onili 05 O — O1k T
4. GENERAL VERSION OF FUNDAMENTAL CONNECTIONS

In this section, we construct new Finsler connections from the connection
GT by using the Pl-process and C-process introduced by Matsumoto [9].
Definition 4.1. Let GT = (T ZJ,N C ;) be the GF-connection and ﬁi}; the
associated (v)hv-torsion. The process of adding ﬁ;; to the horizontal part fi};
of GT is called the ?1—pmcess. Also, the process of subtracting 6;} from the
vertical part 6;; of GT is called C-process.

71 J—
It is easy to show that the P -process and C-process yield the following
connections.

Proposition 4.2. By using the P -process and C-process, we have:
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-1 = . . . .
(a): The P -process of GI' yields the general Hashiguchi connection:

GHT = (G}, N, C)).

ijo
(b): The C-process of GT produces the general Rund (Chern) connection:

GRT = (T, N, 0).

( R 7o
(c): The ﬁl-pmcess followed by the C-process of GI yields the general
Berwald connection:
GBT = (Gw,N ,0),
where @i}; = f;z + ﬁi};.
This can be summarized in the following diagram:

C- p'r‘oc 7' proc C- proc 7' proc

GBT GHT GT GRI’ GBT.

Remark 4.3. If f1, fa, fs =0, u; = 0 then

o the general Hashiguchi connection GHI = (G[]L,Gh Ch) coincides with

the Hashiguchi connection HT.

e the general Rund (Chern) connection GRI' = (FZZ‘,G ,0) coincides with
the Rund connection RI'.

o the general Berwald connection GBI = (FZJL,Gh 0) coincides with the

Berwald connection BT.

Theorem 4.4. The general Berwald connection is related to Berwald connec-
tion by

Gy, = Gl + 0T = H.N.

Proof. In virtue of Theorem 3.3 and Corollary 3.7, we have

—h —h  —h
Gip = T+ P

= DL +QN+Ph+o1) - Qly
= T+ Ph+0.1"
= G +8kTh

h

- 4N

This completes the proof. O
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5. SPECIAL CASES

In this section, we study some important special cases of the GF-connection
associated with the functions fi(x,v), fa(z,y), fs(z,y) € C®°(T'M), scalar 1-
forms ay, by, ur,wr and a vector 1-form Lp}; on 7~ Y(TM). Some of them are
studied in Finsler geometry and others are not yet studied.

A Finsler connection FT := (I'/,, N}, C};) on a Finsler manifold (M, L)
is said to be quarter-symmetric if there exist a scalar 1-form u; and a vector
1-form % on 7~ (T'M) such that the (h)h-torsion T}, of FT satisfies

T = uk @) — uj Q-
In particular, if ¢}, = R}, then FT is called Ricci quarter-symmetric; RY :=

g"'Rji, Rij := R}, being the horizontal Ricci vector form of Cartan connec-
tion. Also, if ¢} = 6/, then FT is called semi-symmetric.

For simplicity, in all of the following special cases the condition (C3) will
be kept in mind and we will focus our attention on the other conditions.

5.1. Quarter-symmetric metric Finsler connections. If f; = fy = f3 =
0, then we obtain a quarter-symmetric metric Finsler connection which satisfies
the following:

(C1): gijjr =0,

(C2): gijllx =0,

(C4): F;k =Ty +ur ¢l — u; @i,

(C5): C;k = kij
This connection is a Finslerian version of a connection studied, in Riemannian
geometry, by K. Yano and T. Imai [23]. Also, we have the following special
cases:

o If p} = R}, where Rjk is the horizontal Ricci vector form of Cartan con-
nection, then we obtain the Ricci quarter-symmetric metric Finsler connection.
The connection is a Finslerian version of a connection studied, in the Riemann-
ian case, by R. S. Mishra and S. N. Pandey [10].

5.2. Quarter-symmetric non-metric Finsler connections. All of the foll-
wing special cases, are Finslerian version of connections studied in Riemannian
geometry by M. M. Tripathi [19].

If f1,fs # 0 and fy = 0, then we obtain a quarter-symmetric hv-recurrent
Finsler connection satisfying the conditions

(C1): gijix = 2f108945,

(C2): gijllk = 2f3bkgi5,

(C4): ij =Dy +uk ¢ — uj oy,
1

(C5): Cjp = Cl + fs{bhgs; — bi 0 — b; 613,
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Here are some special choices yielding quarter-symmetric hv-recurrent Finsler
connection:

[ ] fl,fg 7é 0, f2 =0 and Bij =0 (i.e., Aij = (p”)
o fi,fs#0, fo=0and Aj; =0 (i.e., Bij = @ij).
o fi=f3=1,fo=0,a; =b; =u; and B;; = 0).

e fi=fs=1,f2=0,a; =b; =u; and A;; =0).

If fi = f3 =0, fo # 0, then we obtain a quarter-symmetric non-metric
. . =  —=h —h
Finsler connection GT' = (I';;, N

,éi};) satisfying the conditions:
(C1): gijir = fo{wigin +wjgir},

(C2): gijlle =0,

(C4): Fj'k =Ly +uk ¢ — uj ¢,

(C5): Cj =C

YR

Here are some special choices yielding quarter-symmetric non-metric Finsler
connection:

o fi=f3=0, fo #0and B;; = 0.
o fi=/f3=0, fo #0, w; = u; and By; = 0.
o fi=/f3=0, fo #0and A;; = 0.

* fi=[3=0, fo #0, wi = u; and A;; = 0.

If f1 #0and fo =0, f3 = 0, then we obtain a quarter-symmetric h-recurrent
Finsler connection satisfying the conditions:

(C1): gijix = 2f108945,

(C2): gijllx =0,

(C4): f;k =T +uk ¢l — u; @i,
(C5): Cj =C

YR

If f3 # 0and f; =0, fo = 0, then we obtain a quarter-symmetric v-recurrent
Finsler connection satisfying the conditions:

(C1): gijjx =0,
(C2): gijllx = 2f3brgij,

(C4): fﬂc = fkj + ug g@é — uj ok,
1

(C5): Cjp = Cl + fs{bhgs; — bi 0 — b; 613,
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5.3. Semi-symmetric metric Finsler connections. If f; = fo = f3 =
0 and gaé. = 5;, then we obtain a semi-symmetric metric Finsler connection
. = —=h ==h —=h . . .

(Wagner connection) GI' = (I';;, N, C;;). This connection introduced by V.

Wagner [20] and satisfies:

(C1): gk =0,

(C2): gijllk =0,

(C4): f;k = I’,ij + ug 6; — u; 0,
This connection is a Finslerian version of a connection investigated, in Rie-
mannian geometry, by K. Yano 1970 [21].

olf fr=fo=f3=0,u; =4 := @F and <p§ = 6;, then we obtain a special
semi-symmetric metric Finsler connection.

5.4. Semi-symmetric non-metric Finsler connections. If fi, f3 # 0, fo =
0 and ¢! = &%, then we obtain a semi-symmetric hv-recurrent Finsler connec-
. = —=h ==h —h . .
tion GI' = (I';;, N, , C;;) satisfying:
(C1): gijix = 2f108945,
(C2): gijllk = 2f3brgij,
= = , )
(C5): Cjj = Cl+ f3{bhgi; — b; 68 — b 61,
This connection is the Finslerian version of a special quarter-symmetric re-
current connection given in Riemannian geometry, by Tripathi [19].

o fi = f3 =1, fo = 0, This connection is a Finslerian version of a connection
introduced, in Riemannian geometry, by O. C. Andonie and D. Smaranda [2]
and Y. Liang [6].

oIf f1=f3=1, fo=0,a;, =b; =u; =¥¢; and cp; = 5;, then we obtain a
special semi-symmetric hv-recurrent Finsler connection.

If f3 #0, fi = fo = 0, then we obtain a semi-symmetric v-recurrent Finsler

connection GT' = (fi};-,ﬁ]h,éi};) satisfying:
(C1): gijyk =0,
(C2): gijllk = 2f3brgij
(C4): T, =Ty + up 68 — u; 0,
(C5): Ty, = Cl + fa{bgyy — b 68 — b; 61},

If f1 #0, fo = f3 =0, then we obtain a semi-symmetric h-recurrent Finsler
connection GT = (fi};, W;l
(C1): gijix = 2f108945,

(C2): gijllx =0,
(C4): f;k = f,zj + ug 6% — u; by,

—h C e
,C;;) satisfying:
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.0t h

(05). Cjk - C”,
Iffi=fs=0,fo#0 and then we obtain a semi-symmetric non-metric

Finsler connection GT = (I‘ N C)

’Lj’
e fi = f3 =0, fp = —1 . This connection is a Finslerian version of a
connection studied, in Riemannian geometry, by J. Sengupta, U. C. De and T.
Q. Binh [14].
oIf fi =f3=0, fo =—-1, w; = —u,; and w; = 6;7 then we obtain a special
semi-symmetric non-metric Finsler connection.

5.5. Symmetric non-metric Finsler connection. If fi, fo, f3 # 0 and uZ =

N/.C.)

0, then we obtain a symmetric non-metric Finsler connection GT = (I‘
such that:

(C1): gijix = 2f1ax9i5 + foiwigix + w;gin},
(C2): gijllk = 2f3bk9:5,
(05): Cjk = C/; + f3{bhgi]' —b; 5;1 — bj 5?}

This connection is the Finslerian version of a special quarter-symmetric re-

Z]’

current connection given, in Riemannian geometry, by Tripathi [19].

oIf f1 = fo=f3=—-1,a; =b; =w; and u; = 0, then we obtain a symmetric
non-metric Finsler connection. This connection is a Finslerian version of a
connection investigated, in Riemannian geometry, by K. Yano [22].

If f1,f3 #0, fo =0 and ul = 0 then we obtain a symmetric hv-recurrent

Finsler connection GT' = (I‘ N ,C, )Such that:

1]7

(Cl). Gijllk = 2flakgz]a

(02) gZ]”k = 2f3bkglj7
7

(C4) fjk‘ - Pk]?

(C5)2 C; ij h 4 f3{bhgij —b; 5Jh - bj (Slh s

oIf fi = f3 =1, fo =0 and u; = 0, then we obtain an hv-recurrent Finsler
connection and this case is studied by B. N. Prasad and L. Srivastava [12], A.
Soleiman [15].

If f1#0, fo=f3=0and uz =0, then we obtain a symmetric h-recurrent
! N ,C; ) such that:

ijo
(C1): gijix = 2f1089:5,
(C2): gzg||k =0,

(C4): T, = Ty,

(C5): Cj, =Ck.

Finsler connection GT = (T,

o If f1 = 5, fa=fo=0 and uZ = 0, then we obtain an h-recurrent

Finsler connection GT' = (F N ,C; ) This case is studied by B. N. Prasad,

lj’
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H.S. Shukla and D.D.Singh [11], B. N. Prasad and L. Srivastava [12], Nabil L.
Youssef and A. Soleiman [28]).
If f3 #0, fi = fo = 0 and u; = 0, then we obtain a symmetric v-recurrent

h —h —h
ij» N, Cy;) such that:

Finsler connection GT' = (T’
(C1): gijx =0,
(C2): gijllk = 2f3bk9:5,

(C4): T =Ty,
(C5): Cjj = Clt+ f3{bhgiy — b; 68 — b 6},

o If f3 = %, fi = fo =0 and u; = 0, then we obtain a v-recurrent Finsler

connection GT = (fi};-,ﬁjh,éif;—), studied by B. N. Prasad and L. Srivastava

[12], A. Soleiman [15].

We end this work by the following remark.

Remark 5.1. The GP' -process and GC-process can be applied on each of the
above mentioned special cases to yield more Finsler connections. Namely, each
special case can produce three new Finsler connection. This enriches the theory
of connections in Finsler geometry compared to its counterpart in Riemannian
geometry.
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