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1. The quantity of projective curvature.
We consider a linear connection!) leaving transvections invariant:

v = dv* + I'n,v* dx*

v )
0wy = dwyr — 'y, w, dx*
If
S =V, —T0H) . . . . . . . . (2
has the form
Sii=8aA% + « + + s 4 s 5 & (3

the connection is called a halfsymmetrical one 2.

First we take S;.” quite general and using the quantity of curvature
R,.;" we form a quantity P, ;" in the same way as this is done in an
affine connection 3)

Py =Ry —2P, A +2ALP, . . . . ()
1
Po=———50ORa+Ry) . . . . . . 0

Ro=Rzi" » + « » =« » «+ +« + {6)
Then the following theorems hold :

B

27\

I. In a halfsymmetrical connection is invariant with all geo-

desical transformations of the I,,, which leave S, invariant.

IL If P,," is invariant with all transformations wich leave S;,’ in-
variant, the connection is halfsymmetrical.

III. A halfsymmetrical connection can then and only then be trans-
formed by a geodesical transformation of the I3,
invariant, into a displacement with a zero quantity of curvature, if

p...v

wui
We have some remarkable identities. For a halfsymmetrical connection
holds:

which leaves S,

is zero.

1) Der Ricci Kalkiil, SPRINGER 1924, p. 67.
2 R. K. p. 69.
3) R. K. p. 131.
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V, P’ =—2(m—=2)V, P,,+

@)
12 e
_I_ fl——*—l S[w R,u)] _+_1 S[A vm S [wR,u.])L_!_ZSv Rw,u)
For an affine connection this identity passes into:
V,P."——2(n—2) VP o+« o« . (8

If P,,;"=0 the conditions

V[w S‘u] =0 . . . . . . . .. (9)
V[w P,u]). :ZS[m P,u]) e e e w w w0 (10)

hold for a halfsymmetrical connection.

2. The quantity of conformal curvature.
We consider a metrical connection leaving transvections invariant, and

we suppose S;;"F0'). The I, are given by the equation ?):
” Au v .
F).‘u — 3 » +S)'/‘ —28_()_#) . . . . . (ll)

Using the quantity of curvature, which we will call K,;;", we form a
quantity C,.;" in a perfectly analogous manner as this is done in a
RIEMANNIAN connection :

4
Cm‘u).v f— Ko;‘u).v == ";té glw[r L,u] Ve o e e e (12)
L‘u}. — K/.U + ( ) thu I PO (13)
K, :Kv'/,j)"” ; K:Kf;" T ¢ €3]

Then the following theorems hold:

I. In a halfsymmetrical connection C, ;" is invariant with all con-

OlUl

formal transformations of g,,.
II. If C,,.” is invariant with all conformal transformations of G
the connection is halfsymmetrical.

II. A halfsymmetrical connection can then and only then be trans-
formed by a conformal transformation of g,,. which leaves S, invariant,

in a connection with a zero quantity of curvature, if C;.;” is zero.

w;u

) R.
) R.
3 R.

L)

K. p.
K. p. 73 equation (53b).
K. p. 170.
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Here also some remarkable identities exist.
For a halfsymmetrical connection we have

V, Cisi” =— 223V Ly~ SRy +
p . (15)
+ 28, R,;,,',;\“-{—,T_—zguu GuvS»
G,=—L,+Lg, : L=L". . . . . (16)
VEGm=28*CGsp. = = » = » » » s » = « (A7)
For a RIEMANNIAN connection this identity passes into:

. —3
V, Ci'=—2"= VL (18)

pld

If C:::*=0, the relations

(27793
Luwy=—mn—2)VpsSy . . . . . . . (19
V[m L,u.] y—=2 S[w L,u] T (20)

hold for a halfsymmetrical connection.





