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§ 0. Introduction.

If an m-dimensional subspace in an #-dimensional space is given in the parameter

forms :
(0.1) :v’:xl(uw), L:-l, 2,.”’]7" (A:1>2,...)’nj

then the area of a domain D on the subspace is defined by the integral

(0.2 S SF(x‘, 7@%' Yalut, - um™y,
D ou®

where F is the a priori given function. Such space is called an areal space and the
theory was treated at first by A. Kawacuciy and S, Hokart [87Y, and its geometry has
been discussed by several writers (43—(/8]. In the space, the difficulty is that, even a
value of a function depending on the plane elements p" - is fixed but the values of the
partial derivatives by pir-t* are not fixed, because the plane elements piii# are not
. independent and there are Pliker’s identities among them, i.e. ptaimpii-~im=(_  In this
view there are two ways to study the theory ; one of them is to substitute the partial
.derivatives by plri for the infrinsic derivatives (12), {13) and the other is to use the
mutually independent parameters p. in place of pti~in [([431—(]7). We adopt the first
way in the present paper.

The theorys of connection were descused by the previous writers, in the main, in the
case of the submetric class. In the present paper we discuss the Ewuclidean connection
in general type, not submetric class, according to the Finsler and Cartan spaces ([/J—{ 3]
with m=2. In an areal space, one of the most important problems is to életermine “the
metric bitensor gy, (8], £9), [J]) and other one is the connection parameters (/07
{721, (14), in the present paper we discuss too these problems in another way. The’
relations of the fundamental functions to the intrinsic derivative are expressed in §2, §3.
In §4 the connection parameters C and the base connection are determined as the method
in the Finsler and Cartan spaces (/71—{(3). The ralations between the covariant derivatives

1) Numbers in brackets refer to the references at the end of the paper.
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of a tensor and the curvature tensors of the space are discussed in §5 and §6.

§ 1. Fundamental equations.

We confine ourselves to the case that the dimension of the subspace is two, i.e. m=2,
in (0.1). From the theory of integral invariant the fundamental function F can be
rewritten into a function F depending on only the variables x! and p¥, where pY=

oxt 9x/

Qutt 9’

degree one in p, D, 1

. and must be a P-scalar density of weight —/, and positively homogeneous

OF

a])i Yapkl [

VTR o(uu’® - , pY or
F(x, p) = %(Li‘) PO =2

and the function LE%FZ is a P-scalar densty of weight — 2, and homogeneous of degree
two in pY, i.e.

8L

oL
o pI=4L, _pPp=8L,

- opUopt

(1.1
It is evident that the bivector p¥ is simple and a relative P-scalar of weight —/ and
Pliicker’s identities hold good, i.e.

(1 2) Pijkﬁl_ESZ)[i,i ku:ljml)k[+I)lk1)’j+11“pjk:0'

We show at first a frequently useful theorem in the p1esent paper.
Theorem 1.1). If Ay is skew- symmetyy with respect to i and j, i.e. Auy=0, then

we have
’ @B _];! e
Ayptep® = 5 dy;pp.
Proof : From (/.2) we have following relations proving the Theorem,
1 i JB . j ] ia jB—‘l‘I la 0B By 1 I .Ij af
Ay;pp —~(/u A)prepP =5 A, pp? —pp’*) =5 AP P

The transversal bivector Gu:é-L“ (Lia Ljpp®B ) is simple and its components satisfy

the relation Gi;p'=4L, and in virtue of Theorem [/, /] we have the 1elat10ns

( 1. 3) 3G(tijJ = Gz,ij + Gchw + Gilcjk =0,

(1.4) Gyp'p” = % (Gyyp"p™*)=2Lp™".

§ 2. The intrinsic derivatives by »%,

Let us consider a function W(x,p) being homogeneous degree o in p and weight o.
The variables p¥/ are not independent of each other and there are relations (/.2) and

1) See (11], p. 14.
2) See [11], p 22
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P =0 among them, consequently, even if the functional value of W(x,p) is fixed the
function‘al forms are indeterminate, so the partial derivatives of W{(x,p) by p¥ have not
fixed value, but as usual the theory of the Finsler and Cartan spaces!, we can easily see
Theorem (2. 13, The Z)artz’al derivatives of W(x,0) by pY are P-scalar density of
weight o+1 and positively homogeneous of degree p—I in pY, and is a covariant
tensor degree two under coordinate transformations.
" In order to determine the values of partial derivatives of W{(x,p) by p, A. KAWAGUCHI
introduced the inirinsic derivaiives?, in the sign;, operating W(x,p) in the form

1 oW Sl oV

e W= 222G - G,

( ) ST P sl of i
among them there are relatios

(2.2) Wiyp' =20V, W: Gy = 0.

It must be noticed that, even if any two functions W(p) and W (#) have a same
value in the manifold of Grassmann, i,e. W=W’ (mod C,)3', their partial derivatives by
pY do not always have the same value, but their intrinsic derivatives have a same value
in the manifold of Grassmann, i.e. Wiy=W":; (mod G).

- L and Gi; are P-scalar densities of weight —2 and =/ and positively homogeneous of
degree 2 and | respectivly, from Theorem {2./3 we have

Theorem (2.2). Let W(x,p) be a P-scalar density of weight o and positively
homogeneous of degree p in p, then Wi is a covariant bivector of weight o+ and

'posz'ti'uely homogeneous of degree p—1 in p and the quantities Wiy are independent
of the functional forms of W and uniquely determined from any functional form
of W.

In order to seek the characters of the intrinsic derivatives, let V(x, p) be any function
of positively homogeneous of degree 7 in p, then the function W-V is positively
homogeneous of degree g+t in p, (2.1) leads us to (W-V);=W,; + V+ W+ V5, and we
have

Theorem (2.3). The intrinsic derivatives of outer and inner multz’piz’catz’on of
tensors and functions obeys the same rules as in ordinary diﬁerentz‘ation.

The bivector Wiy is skew-symmetry with respect to the indices 7 and j, from Theorem

(/.1) and the first equation of (2.2) we have
(2.3) W aap™ p™ :%“”7 SupD PPN = p WP,

moreover (/.4) and (2. 3) lead us to
(2.4) W;,,p™? = oW [op'®.p*?.

Differentiating the identity 3p®p* =0 and multiplying by Gjs successively and

1) See [ 11-(3).
2) See [12), p 77.
» 3) See (123, p 77, Theorem (2. 7).
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summing with respect to the index j, we have Gjop*odp’=2GsH dpe P —4Ldp*—2Ge
-dpropl, putting this equation in the first term of right-hand side of following relation
Wisdpt = (L= - 9WIop!P Gyap?™ — o Wi2L-Giddp, from (2.1) and (2.2) after simple
calculations we have

(2.5) W;,,dpt =oW [opYdp”.

The last equation means that, in the general case, we can not conclude the relations
- Wh=0W/opt but the differential dW of W is given by

(2.6) AW = Bl faxtds' + L Widp".

The relations (2.5) and (2.6) were finded by A. KawacucHr and K. TANDAT in another

wayl.

§ 3. The derivatives of fundamental functions.

In this Chapter we shall show the relations between the fundamental functions and
their intrinsic derivatives. At first considering the relation 9p¥/0p*” =0} 0] +0i6L% and
(2.1) we have

9 ) /o8 e 1 ;
(3.1) PY = LY 208G, p"" — rZ])”Gk,)”.
From the definition of Gy and Theorem (/./) we have the relations G p*= % L' L
«L1pl®B1¥ = L0 p*®, where [/=p"F -1, and L is homogeneous of degree two in P, consequently
we have L;;= G, 1. e

Theorem (3. 17, Lii; is the transversal bivector Gij.

From Theorem [ 3.7 sinc L;;; is homogeneous of degree one in p, we have

(3.2) L = — "12“‘L—1<GIijI + Xijors )

, v . . -
where @ X =26 0pGen PP Gi1p=0G,;/Op",

From the epuation (GipipG .+ GipiGep)p" = (GrrinGos + Gro, s;Grdp?? explained by A.

Kawaaucm4d and the definition of X we have
(3- 3) Kiper= Kesi5= — Xy = — ;ijﬂlk’
consequently, from (3, 2) we have
(3. 4) L ==Ly = — L= —Ligu

From Theorem 2. 2] and (3.47 we ha\}e
Theorem (3.2) Lujw is a symmetric bitensor of weight zero and degree of zero in

1) See {163 p 51.
2) See [11] p 18
3) See (12) p 78.
4) See (11) p 25.
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D, i.e, intrinsic.

However, we can not conclude the relations L;;,f;k-zzgﬁ;,k~z where g« is metric bitensorD),
because, from the second equation of (2.2) the relations L G =0 hold good but
g Gra may not be equal to zero. We shall compute later on the difference between .

them. At first (/. 3) may be deformed in the form
| (3.5) 26,61y =G, Gy
multiplyng both sides of (3.5) by p/* and contracting the indices j and & we have
(3.6) GG p* =2LG,,.
Because of (2. 4), equations (2.]) reduce to
(3.7) WianGnol™ = LWy + 1+ (01)G

Taking the intrinsic derivatives of both sides of (3.7) and considering (3.7), (3.5),
(3.6) and (3.7) we have

( W/;[;,p,cjja.);,\.[p‘m: (7‘“"’7,',., -+ L"y,';j,'k[, -+ ; ‘U< W,'“G;j -+ IVG;]-,'“> — IV;[,- p[;j]a-])p”a“
=W5,Ge + LW 50 + %’f’( W;L'IGiJ+ WG ) —2Ws06 s
from the above equations and (3.4) we have
(3.8) Wigha — Wigsy= L7 (’T’ume)"mPW + ”1*</"‘2)W"UGM§
—cyel (ik), (]l) = LYW G ol™ + WipGi o D™
+ 2 (0=2)5,Gu} - eyel (ik). (j1).

where the sign cycl (ik), (i-l) means the terms which given by to exchange ¢ for % and
j for [ in the all of former terms. '
On the other hand from (2. 4), considering the definition of the intrinsic derivatives

we have Wi pP7+ Wi pPiu= L {,_9@ I;Kg%f’;p I?W) Gupp™® — - pI/V‘”BpBrrGH } multiplying

both sides of this equation by Gj, and summing with ¢ and taking the symmetrlc part
with respect to 7 and j, and considering (3.7), (3.5), (3.6) and (3.7), after some
calculations we have

.. - . . . _ o
WiciownGioP™ +2W0Gnn—cyel (ik), (jl)=L ‘{?ﬁtllb@ﬁmﬁlﬂ

Gy + “L<1 “P)(LWW :””700')6“ }"‘Cycl (ik>"_<jl>:

8
G.naczml)wl?w

o

+2L

that is Wig ey Gipe PP — cyel (GR), (1) = ;(/—O)VV;UGM—-C‘J’CZ (ik), (j1), putting the

last relation in the first term of right-hand side of (3.8) we have finally the relations

1 Seg (11], p 25, (3.16). gfik means gijae in (110

5
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of the commutation of the intrinsic derivatives with W

(3.9) Wik — Wiou=L™ A W00 Grnomw P77 ~%W;UGH§ —cyel (ik), (jI).
Hence we have -
Theorem (3.3). The intrinsic derivative is not commutative in general.
However, if the both sides of (3.9) be multipled by ¥ and contracted with ¢ and j,
because of (2.3) and (3.7), the right-hand side of the member vaniches, and from

Theorem (2. 27 we have
(3.10) WP =Wipup¥=2(p— 1) Wi
The metric bitensor g may be represented by our notations in the form.
(3. 11) gt = — 4 L7261 G Xigma— Aiin)s
where,” 4;1,1:F 2655 oGk o08P" 7p*e.
Even Ai satisfis the same relations as Xisw, 1. €
. (3- 12) A= Moty = — Ajoora=— Ajornes

we must not conclude that Ak = —Xijur Because, from (3. 2) and (3.7/) we have
1. S
(3' 13) &iism ““L3ij;k1:‘4L 1<Alj’kl+Alj5}cl)>

and the left-hand sides of (3.73) do not vanich.
From the definitions of Xijw and A, and the relations Gipysep® piB= Gy pP* we have

(3. 14) A P = — Ko™
consequently, (3./3) leads us to
(3.15) grpP"'= LitaP"
From (3.2) and (3.11), Aim and Xy may be solved in thé form
(3.16) X i —(CoiCut 2LLigins)s  Aipir =41t — 2L 15 + GG

From Theorem (3.2, and (3.15) we have

Theorem (3.40. The symmetric bitensor L is not equal to the metric bitensor
Shiw, but we may adopt L for metric bitensor in place gim.

From The01em £3. 43 we shall take Lism for metric bitensor and note g 1. €.

(3 ]7) L;;ﬁm—tfgijmm

as the Finsler space, in the following theory.

Taking the intrinsic derivative of both sides of the relations Lysmp® =2Giy with s, we
have Lijwres b= 2Gises — Lyjwm p¥as, from (3.1 and (3.2) the right-hand sides of
the last equations vanish, consequently from (3.77) we have same relations which were

— 6 —
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obtainde by A. KAwaGucHID
(3 18) gtjml,;m Pm: glnzylj;pv PMZO

§ 4. The Euclidean connection.
We introduce an absolute derivation DX?’; for a mixed tensol X?; being homogeneous
of degree zero in p, ¢ and j being contravariant and covariant components respectivly, in

the equations . ‘
(4. 1) DXY=d X+ (Lda" + Cladpt )X — (IR dx" + C fuydp* )X,
‘where the two sets of functions I' and C are subjected to such conditions as are required

to ensure that they determine an Euclidean connection, when g is supposed just as the

metric tensor in the Finsler and Cartan spaces?.
At first ‘our purposes are to determine the connection parameters I' and C. The

Euclidean connection is expressed by the condition Dgim=0 in the sense of (4.1, from

(2.6) the condition may be written in the following two equations
(4'- 2) amgum‘:— ‘L'\mg)\jmz, + Fi}\wgz,\wz =+ Fxkagum + Fz'\mgu;km
(4' 3) ‘ Spnvsas= 2(Cz)\m3g,\jam + wasgwm =+ Ck}\a;Bgl.jh\l + C,.*wsgum)-

In the Finsler and Cartan spaces®, in order to determine the connection parameters Cun
we supposed the condition Cupn- =0. If our space is metric class, i.e. guu= giwgs— gugirs
the condition may be written in the form Cues =0, then the following relations hold

good
A A (A A
(4" 4) G, wBG skt T Cj wBS ikl ™ Cy wsrjon T C, w88 kN

In this standpoint, in our general type, in order to determine Cap we can suppose that
the relations (4.4) are satisfied too, then (4.3) may be written in the form

(4.5) . gijam;w(ﬂ:4(0&)\@38'&:'9“ + Cj)\wsgu\m)
Multiplying both sides of (4.5) by g¥+* and contractiog % ‘and [, from the relations
G gl = 207% we have ‘

(4.6) Gupnirapl”" = 8( € ypl] — €y + C ' apdf — Cup™ ),
putting j=g¢ and i=p in the both sides of (4. 6) and contracting same indices respectively,
we have :

(47) Biprsapg” ' =84 (n—2)Clug+ 70 sl
(4.8) 16(""‘l)céin:ng:m?wﬂgU’“-

From' (4.7) and (4.8) we can determine the connection parameters C

1) See (12}, p 77 (&.7).
2) See [1)—(3].
3) See (13—(33.
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N 5 — 1 ik 1 —~1p . 71, ki
(4.9) Clop = (n=2) ‘(g‘gum;msgw'm “1‘6‘(”—]> Y0f Grprnapg” )

If our space is metric class, i.e. giht = gikglt— gitgik, then (4.9) is reduced in Cigo
= 211 ZGuexp g°F, this relations are satisfied.in the Finsler and Cartan spaces tooD, so we have
Theorem (4. 1). If our space is the Finsler or Cartan space, CiPsp coincid the

connection parameters of these spaces.
Sinc the metric bitensor giju is homogeneous of degree zero in p, i.e. gywiesd*® =0,
- consequently we have the expectant relations which are satisfied in the Finsler and Cartan

spaces, 1. e.
(4. 10) Clup PP =0,

Putting Aifus =FClup from (4.9) Ciup is homogeneous degree—/ in p, then Al is
intrinsic tensor, consequently we may use the A as connection parameters for the
CiPwp. Multiplying both sides of (4.6) by p¥ and contracting ¢ and j, from (3./8) the
left-hand side of the member vanich, consequently we have

(4« Z_Z) *4tl)¢szll7+Alqw3l))i':0‘

which were introduced by A. Kawacucai and S. HokARI? in the submetric class.

We shall define the unitary bivectors ! and [;; in the relations
(4.12) 1,;=G;F, W=pliF-t,
then there are relations among them ‘
(4.13) Gl =4, Gl =21, L =2
From (4.]0) we have Ciup dp®® =AiPap di®?, and (4.]) rewrite in the equations
(4. 14 DX =dXY+ ([} X — TEX T )de" + (A X — A 5 X )dl™.

Substituting 19 for X'; in (4.7/4) and considering (4. / /) we can determine the base

connection, i.e.

(4. 15) DUV =dlV + [P odn”, where : T\, =1 P+ 1.
Because of (4.175) equations (4. [4) reduce to
(4.10) DX‘j:(ZX‘_;+.(,I~&z,‘Xa=j~Fj;«}blyfw)dxhjL (A Xy — A 5 X DI, :
‘ where : [, = Ff;;—- A} a5,
Let us introduce a concliﬁon that I'#; are symmetric in their subscripts that is
(4.17) Iy =TIy,

If both sides of (4.2) be multiplied by g¢»* and summed for 7, k and [ we obtain

1) See (1]—[(3].
2) See (8).
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(4' 18> amgzjngpj’“ :2(”’ _g)npw +2]*j.yw,jfiz + 2[}Awguwg"j’“.

Putting p={ and contracting for ¢, we have
i 1 - RN A
(4« 19) Fjjw :~8—<I‘L—-]> ’awgwu{{ 'Ml:
consequently, from (4./8) we have

(4' 20) [',-,pm = ; (n - 2)4 § a,,-,g,-.,-,mgp‘f’“ — i (IL—~ 1 )'18,‘,‘,{”',‘,,,,7,, g'l,""'l(??
— 2.]'1}.<'\mgij».,\lgpﬁjl } .
From (4.17) and (4.20) we must express the parameéters I” by fundamental functions

and those derivatives, but these calculations seem to be complicated as in the submetric
classD,

§ 5. The covariant derivatives of a tensor.

We shall express the absolute derivation of X’; by the covariant derivatives of X',
Since X!; is homogeneous of degree zero in p, from (2.5) and (4./6) if the covariant

derivatives of the tensor X';, in sense of the connection, are expressed by

(5.1) X0 0=0u X!+ T4 XP — T X — %X'j,w [ =0 X1+ I X,
/ ‘ - F}melo - Xij-Au.F}g)\wlwn
(5.2) X['J\;wﬂ’:_% Xl japt Ay g " — AL ap X, where - X'y b= F X jiaps

then (4.7/6) is rewritten in
(5.3) DX = X1y dx® + X' g DIP.

Substituting gij in (5. 3), we have identical equations gijune %% + Gissras Die8 =0,
since dx® and DI®® may take mutually independently any values, those coeflicients are
equal to zero, that is ‘

('5' 4) gijmlwza . gzjmz.uavfs:O,

these equations are obtained too, from (4. 2) and (4. 3).

We shall seek the covariant derivatives of unitary bivector /¥ and [ From the last
equations of (4.13) we obtain the relations 1;;DI¥+ D1l =0, and the second equations
of (4.13) tell us giwDI¥=2Dl,;, cosequently we have

(5.5) l,;DI~=0, DIl;17=0.
The absolute derivations of i are expressed by those covariant derivatives

(5.6) DIV =1 o+ 1,5 DI,

1) See (83, p 319, (12), p 83.
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for reasons already stated in (5.4), we have
(5.7) 1Y,,=0.

From (4.]]) and the definition (5.2) we have

. i 1 1 - . i -
(5.8) . “um,a:*ill‘y.wa:?F(Pjﬁ iws ::%;IJ“WB—I—[)JF(F Yiant

\

1, s -
2 (P58 P F 7'Fiup)s

(3.2) and (4.12) lead us
<5‘ 9) GaﬂB:L;aﬂB:<F2/2>;m/3:FF;mB>

i.e. Fag =lap, consequently, from (3.7) and (5.8) we have

(5.10) [ N [ T L L

1
2
In order to express (5.7) in another form, we must adopt the following calculations ;

from (4.7]) and the definitions I, and I'j, we have

(5.11) I =TIy where ;I =T 0+ T 1.

[U:

From (5.1 and (5.71), (5.7) are rewitten in form 9ul¥+I'o¥ «-%—Fl‘f;w I'o\Ve = 0,

‘because of (5.70) this relation reduces to
(5.12) Ol = — I AP, 1Y,
from (4. 12) we have
(5.13) amﬁ’:Ff’pAwl”"'zA,L.
The first relation of (5.4) and (5.7) lead us lije=0, Le. 2aliy — (I'Palp; + ['Palip)
— Lol PralP*=0, because of relations Linn=Giryju—Linl . we have finally

(5.14)  Buly=TPulyy T uliy 4 (Bapmu— b )Tl

~§ 6. The Curvature tensors.

We shall seek the curvature tensors by an exchange of covariant derivatives as in the
usual way. In order to effect the purpose we requier many troublesome calculations;we
shall show those calculations by reduced expressions.

Let X be a function being homogeneous of degree zero in p, from (2.7) and (4.12)
we have X, = Zvagri%;‘ 1,.3:177, consequently considering (5./3) after some calculations
we obtain

oX

apf‘“r

(6 1) SBX,,\,L ”<83X>-/\[L = 2F aB‘Z;J.J'ylpT-

From (5.9) we bave X.upys =y X.ap+F2Xupys, because of (3.9) the last equations give

— 10 —
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us

(6.2) X wpys — X ysean =2X (wpimarmsl™ —cycl (ay), (Bo).

Let X; be a covariant vector being homogeneous of degree zero in p, since Xiaus is a
covariant tensor, from (6. 2) it is evident that

(6" 3) X’;-a"?:évs —XI-QS;IMB:XI-MJPI gBJG"YSPW - {A;pysXp-mB+ Amp 78X1-p6
+AﬂpvaXi-mp} —eycl (”’7‘>> (ﬂ‘»
From definition (5.2) and (6.3) we have

' . ;o 1
(6.4) Kiasiys = Xipysjas = X, (— A aprs = A up AL s+ Ad s AL

+Ag A ‘%(Xi-nﬂ/lwpvs + Xinap A ys — Xivcwrn) Emrorsl™)
—eyel (m). ().
Differentiating both sides of (4.9) and taking the skew-symmetric parts with (ay) and
(B8), and considering (3. 9), (4. 5) after some calculations we have
/Ii:\wﬂ;yS_AiI\yS;mB = 2F_1Az)\m;p'gm<rws P+ é(n*2)_1ng,/ur»r;mB[\—,’M’M;ys
—eyel (ay), (B0).
Because of (4.5) and gijes gt =207 the above equations become
(6.5) AzAwa;ysb—A/'\/s;ms:‘gF_l(Az'\mp8’61avvslw_2AtTwBAfA~/6>
—eyel (o), (B0). "
Putting (6.5) in the first term of right-hand side of (6.4) we have ﬁnélly
(6.6) Xz||ws;v§—X£ w5,08= Xp A upALys t Xitwio; Emorysl™ —2Xyo08 Ay Pus
—cyel (ay), (F0).
We shall obtain the form of curvature tensor R’ by same way as in Riemannian

space ; from (5.]) we have
Xa[w,’B = a?xBXL - aﬁlw'fpwxp - aBXpFTPw - aBXb,\,u[‘f\mlm - Xﬁ-AILaB["‘;)\wZW

7 T VE T 7 7, 7 7 LA JYM
”‘A[-,\#Ii maﬁl "ijﬁlxplm —[EPBAnp_Aum-,wfi BZ >

considering (5./2), (5.10), (6.]1) and the relations - 2I®U/[DB=]eB [ii  after many
calculations we have

7 > 7 A VK A ot VI PV
“l’m/ﬂ_XMB,‘w: MApRprB___AI'/\HRV NBZ + {F’fy BF;’wZ Z Pa Feod  Au

g (2P0 5 Y —eyel (o),

o

— Il —
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whete : Ry =0s'fut Tul ot una 9l —cyel (48),

[N

from (5.]14) after some calculations the last term { } vanishes, so we have finally
(6.7) Xwo— X, pa= — XoRPg— XinuR Mgl

This result is a generalization of the Ricci identity in the Riemannian geometry.
Before introducing the next theories we must show

Theorem (6.1). Let X (x,p) be a function being lzomogeneous. degree zero in p, then

there are relations
7 7 1 7 W7 @ 1y pT
dX = (9,X —771&,,,7]—11, W ) +§;\pr[ .
Pyroof © From (4.5) and (5.1]) we have -

dX =0,Xdx" + %X;W(lp‘” = B, Xdx* +—%X,mdl‘”: (DX — X or L7, )d\

+ éA,, prr. Q.E.D.

1f X'is a contravariant vector of degree zero in p, from (4.]) we have

al"m

(6.8)  (DD—DD)X= ( L P i T+ T )Xo

+X(5 Lr . —o,4,5 + A s L — A, T+ AL T (e Dyl

upr
—dx’ D) + X2 AN + Ao Al a—cyel (pa), (<b)iD Z‘”D A
+A,L’\PTX“((ZQDIZ“T——(llDzl‘”)

where D, D. represent absolute derivations corresponding to two different increments d,
d, respectively, on the other hand, for the 1P* from (4.15) after some calculations we

have

(6.9)  ADE —dDI" =4 (Dul sy — T a5 )P = T8, T,
scydy + (T4, L F7 4 T 0%+ I 00 ) (Dl doey — D L dy®)

Putting (6.9) in the last term of right-hand side of (6.8) we have finally

® T

(6.10) 2D,D X = (R} ,,,,+2/1 AR FTYXEdydy P# wopr (e DT
—dy D)+ S N ea XPDTDL, '
\\rhere . S’L 7> zh’ AN- p7Aw rl"+AN« [pwb’l‘ B’UZ —*C}/Cl (,ua), (TZ)),

P A = 1 [ ;JT\V7P7+f‘1}1~/\r11[i1’\:‘”\/'1’7[ A ¥

movrpT — 2 nopTYv

(September, [953)
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