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Geometry with absolute parallelism was first considered in 1923-24 in the works of
Weitzenbock [1, 2| and Vitali |3, 4]. Weitzenbock suggested that there exist in the n-
dimensional manifold M with coordinates x!,..., 2" of Riemannian spaces with a zero
Riemann-Christoffel tensor

Relationship (1) was regarded as the condition of parallel displacement of an arbi-
trary vector in a given space in the absolute (independent of path) sense. In 1924 Vitali
introduced the concepts of the connection of absolute parallelism 3]

AE = et 2)

where e, and e? are basic vectors defined at each point of space and translatable in the
absolute sense to any point of the space in any direction. Weitzenbock [5| showed that
the connection (2) can be represented as the sum

Ay =T + T, (3)
where {
i = 59" (e + Gromj = Gikom). (4)
are the Christoffel symbols and
Tie = =ik + 9™ (955 + IrsSis) (5)

are the Ricci rotation coefficients 6] for the basis e,
The tensor 2, defined as

7 i a 1 % a a
Q'j'k = € €k, = 56 ME kj — € j,k): (6)
came to be known as the anholonomity object |7, therefore the emergence of the geometry

of absolute parallelism continued the development of anholonomic differential geometry

18].



Cartan and Schouten [9, 10|, proceeding from the group properties of the space of
constant curvature, introduced the connection (3), in which the components of the Ricci
rotation coefficients (5) are constants.

Cartan and Schouten reasoned as follows. Suppose that in a n - dimensional dif-

ferentiable manifold M with the coordinates z!,...,z" we have n contravariant vector
fields
& = &), (7)
where
a,bc...=1...n

are vector indices, and
,5,k...=1...n

are coordinate indices.
Suppose that

det(&]) # 0

and that the functions & satisfy the equations
j ok ek _ S ¢k
&l — &€y = —Cai &5
where the constants C;/ have the following properties:
Cc'l: Cba ’ (8)
CipCd + CeCyf + sl = 0. (9)
We can then say that we have an n parametric simple transitive group (group T,)
operating in the manifold such that c:f i are structural constants of the group that obey
the Jacobi identity (9). The vector field §b is said to be infinitesimal generators of the
group.
Let now the basis e, defined at each point of the manifold M, meet the condition

det(e?,) # 0.

If we suppose that
¢ (5’70) & (950)
where zf are the coordinates of some arbitrary point P, then we have for the function
el (xk) the equations 4
ey — el = —Cf e (10)

a

It follows from the normalization condition for the basis

el =61, eely, = oy, (11)
and from (10), that . .
Cip = 2€ e = € ,Criebes. (12)
Comparing (8) and (6), we see that
% 1 %
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i.e., the components of the anholonomity object of a homogeneous space of absolute
parallelism are constant.
It is easily seen that the connection (2) possesses a torsion. In our specific case

1
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Ay = 5 =T = —5

Cip

It was exactly in this manner that Cartan and Schouten introduced connection with
torsion |9, 10]. Therefore, the development of the geometry of absolute parallelism brought
about the emergence of the Riemann-Cartan geometry with the connection

~ 1
Liji = Lijr + §(Cijk — Ciki — Chij), (13)
where Sjj, = —%Cijk is the torsion of space.
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