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Assume there  is  a mutua l  s imple and f luxionable correspondence exist ing 
between the po in ts o f two  spaces o f a f f ined coherence,  namely 1An  and  
2An .  When the va l id i t y o f  the condi t ion ∇∇∇∇ [ k v i ] =0 fo r  a  random co-vector  
f rom one o f the spaces p remises  the val id i t y o f the condi t ion for  the  
corresponding co-vector  in  the o ther  space,  we say there is  a GMC-
correspondence (Genera l ized Metr i c  Chebyshev Correspondence) 
between the two spaces.  Certa in  charac ter is t ics o f  the above-ment ioned 
correspondence have been  found.  Research has also  been done on o ther  
GMC-correspondences that  are pro ject ive or  con jugated wi th  respect  to  a  
b iva lent  tensor .  

 
1. Basic facts.  

Suppose there is a mutual simple and fluxionable correspondence existing between two 
separate spaces of affined coherence namely 1An and 2An. A joint coordinate system can be 
introduced in which the corresponding points have equal coordinates. 

Let us note the coefficients of coherence of the spaces 1An and 2An respectively k
isΓ

1  and 
k

isΓ
2 . The transition from one coherence into the other is considered a transformation of the 

coherences or, otherwise, a transformation of the Parallel Transfer Law. 
If vi is a random vector field, we have the following expressions for the co-variant 

derivates in the two coherences: 
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and for their difference they are: 
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where  
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is the tensor of affined deformation [1. p. 128]. 

The connection between the tensors of the curvature 
i

skmR .
1  and 

i
skmR .

2  respectively 

belonging to the spaces  1An and 2An is  
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where p
sk

1S  denies the tensor of torsion of the space  1An [1. p. 130]. 

The independent vector fields iv
α

 ( α=1,2…n ) in the spaces 1An and 2An determine the 

network (v1,v2…vn) in these spaces. The mutual vectors iv
α

 of the vectors iv
α

 ( α=1,2…n ) are 

definitions with the help of the following equation 
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Following [2] and [3] we shall call the network (v1,v2…vn) a generalized metric network of 

Chebyshev, if for α=1,2…n. The following condition is satisfied: 

(6)          
0][ =∇ ik va

α

 

 
In case of space aAn being a two-or-three-dimensional Rumanov’s space or n-dimensional 

space of the condition (6) characterizes the generalized metric nets of Chebyshev, studied in 
[4], [5] and [2] respectively. 
 

A. P. Norden introduced the following definitions and proved the statements. [1]. 
 

Definition 1: A transformation of coherences which leaves unaltered the geodesic lines in 
spaces 1An and 2An is known as projective, the spaces are considered projective of each other. 
[1. p. 165]. 
 

Statement 1: Spaces 1An and 2An are projective between each other then and only then 
when the tensor of affined deformation satisfies the condition: 
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Statement 2: If there is aprojective correspondence between two spaces having a 

symmetric affined coherences, the tensor of affined deformation satisfies the condition [1. p. 
166].  
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The properties of the tensor (10) have been studied in [1. p. 166]. 
 

Let spaces 1An and 2An contain a non-singular symmetric tensor bis. 
 

Definition 2: Vectors Anev 1i  and Anew 2s  are conjugated with respect to the tensor bis 
if the condition [1. p. 173] is satisfied: 
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Definition 3: The coherences k
is

1Γ  and k
is

2Γ  are conjugated with respect to the tensor bis, 

if case of parallel transfer along every curve L  from the field vi in space 1An and field wi in 
space 2An, the condition (11) [1. p. 173] is satisfied. 
 

Statement 3: Let the coherences k
is

1Γ  and k
is

2Γ  be conjugated with respect to the tensor 

bis, then the conditions [1. p. 175]   
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are satisfied. 
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The vector 
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is called a Chebyshev’s vector polarity, determined by the tensor bis [1. p.175]. 

The covariant derivative of the mutual vectors iv
α

 of the vectors iv
α

 satisfies the condition 
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2. Transformation of affined coherences. 
 

Theorem 1. If for the mutual co-vector of a random vector field iv
α

 ∈∈∈∈ aAn (a=1,2) the 

conditions (6) are satisfied for (a=1,2), the tensor of deformation meets the following 
condition: 
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Proof: Assume that for a random vector field iv
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 ∈∈∈∈ aAn the conditions 0][
2
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are satisfied. From (15) follows that 0][ =s
s
ki vT

α

 , but iv
α

 is a random co-vector, consequently, 

0][ =s
kiT  

Conversely, let (6) and (16) be satisfied for one of the spaces 1An and 2An, then (15) is met 
identifically. 
 

Definition 4: A transformation of coherences is called a GMC if for a random co-vector 
iv

α
 ∈∈∈∈ aAn from ][

1
ik v

α

∇  follows 0][
2 =∇ ik v

α

 and vice versa. 

 
Consequence 1: If there is a GMC-transformation between the spaces 1An and 2An, then a 

random generalized metric Chebyshev network from one of the spaces is transformed into a 
generalized metric Chebyshev network in the other space. 
 

Proof: It follows from the definition of a generalized metric Chebyshev network [2], [7] 
and Theorem 1.  
 

Consequence 2: If there is a GMC-correspondence between two spaces with affined 
coherence, they have equal tensors of torsion. 
 

Proof: It follows from Theorem 1.  
 

Consequence 3: If there is a GMC-correspondence between two spaces with affined 
coherence and one of them is without torsion, then the other one as well has no torsion. 
 

Proof: It follows from Consequence 2.  
 

Theorem 2: If there is a GMC and projective correspondence between two spaces with 
affined coherence, then the expressions (8) and (9) are satisfied for them. 
 

Proof: Let there be a GMC and projective correspondence between the spaces 1An and 
2An. From (7) for the tensor of affined deformation we obtain 
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Taking into account (10), (16) and (17) we find 8; where pm satisfies (9). 

From (4) for the tensor of the curvature of spaces 1An and 2An we find: 
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Consequence 4: The tensor of affined deformation of two, projective with respect to one 

other, spaces with affined coherence without torsion, has the same structure as the tensor of 
affined deformation of two projective between each other spaces with affined coherence and 
equal tensors of torsion. 
 

Proof: It follows from Theorem 1 and Theorem 2. 
 

Consequence 5: If there is a GMC and projective correspondence between spaces 1An and 
2An and if the space 2An is equiaffined, then the following conditions are satisfied: 
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where e is the density of the equiaffined space 2An. 
 

Proof: Assume that there is a GMC and projective correspondence between the space with 
affined coherence 1An and the equiaffined 2An. 

Since the equiafined space 2An has symmetric coherence, according to the consequence 2, 
1An also has symmetric coherence, i. e. 01 =i

skS . 

What we know about the equiaffined space 2An [1. p. 151] is that 
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Taking into account (3), (9) and (21), we find (19); from (3), (18) and (21) we obtain (20). 
 
 

3. Special  conjugated t ransformat ions of  a f f ined coherences. 
 

Let a non-singular symmetric tensor bis be given in spaces 1An and 2An. 
 

Theorem 3: If the spaces with affined coherences are projective between each other and 
their coherences are conjugated with respect to the tensor bis, then bis satisfies the condition. 
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Proof: Assume 1An and 2An are projective of each other and their coherences are 

conjugated in terms of tensor bis. From (10), (13) and (17) we find 
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Taking into account (12) and (24) we have: 
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when we find: 
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From (14) and (24) follows the equation 
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From the last two equations we have  

emp
sm

pe

mik

sm

bTb
n

bb )(
1

ki  .  . 

~

)(
1

~

1

1
∇

+
=∇  

 
Since (10) is satisfied, we finaly obtain (22). 
 

Theorem 4: If there is a GMC-correspondence between the coherences of spaces 1An and 
2An and the two coherences are conjugated with respect to the tensor bis, then bis satisfies the 
following condition 
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Proof: Suppose the coherences of the two spaces are conjugated with respect to the tensor 

bis and there is a GMC-correspondence between the spaces. 
 
From (12) and (16) is follows that 
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when we find 
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After contracting with bis in the above equation (27) is obtained. 
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