
Infinitesimal conformal transformations of the second degree 

in the Riemannian space of the second approximation 

We consider a Riemannian space 𝑉𝑛, related to an arbitrary system of coordinates {𝑥1, 𝑥2, … , 𝑥𝑛}. In the 

neighborhood of any fixed point 𝑀0(𝑥0
𝑛), we construct the second approximation space 𝑉̃𝑛

2(𝑦𝑛; 𝑔̃𝑖𝑗(𝑦)) 

by defining its metric tensor 𝑔̃𝑖𝑗(𝑦) as: 

𝑔̃𝑖𝑗(𝑦) = 𝑔𝑖𝑗
|
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3
𝑅𝑖𝛼𝛽𝑗𝑦𝛼𝑦𝛽|

°
                                                                 (1) 

where 𝑔𝑖𝑗
|
°

= 𝑔𝑖𝑗(𝑀0), 𝑅𝑖𝛼𝛽𝑗
|
°

= 𝑅𝑖𝛼𝛽𝑗(𝑀0). 

In the space 𝑉̃𝑛
2, we consider infinitesimal conformal transformations of the second degree: 

𝑦′ℎ = 𝑦ℎ + 𝜉ℎ(𝑦)𝛿𝑡                                                                       (2) 

Definition. The transformations (2) are called transformations of the second degree, ([2]) if the 

displacement vector ξ ^ h (y) has the following form:  

𝜉ℎ(𝑦) = 𝑎ℎ + 𝑎.𝑙
ℎ𝑦𝑙 + 𝑎.𝑙1𝑙2

ℎ 𝑦𝑙1𝑙2                                                             (3)  

where 𝑎ℎ , 𝑎.𝑙
ℎ𝑦𝑙, 𝑎.𝑙1𝑙2

ℎ 𝑦𝑙1𝑙2. 

We research generalized Killing equations ([1]): 

∇(𝑖𝜉𝑗)=𝜓(𝑦)𝑔̃𝑖𝑗 ,                                                                          (4) 

We get the following results. 

Theorem 1. In the space of the second approximation 𝑉̃𝑛
2 for a Riemannian space 𝑉𝑛 of nonzero constant 

curvature K, there exist infinitesimal conformal transformations of the second degree with the 

displacement vector 𝜉ℎ(𝑦) of the form: 

𝜉ℎ(𝑦) = 𝑎ℎ + 𝑎.𝑙
ℎ𝑦𝑙 −

𝐾

3
𝑎𝑙𝑦𝑙𝑦ℎ                                                            (5) 

where 𝑎.𝑙
ℎ satisfies the following condition: 

𝑎
.(𝑖

𝑔
°

𝑗)𝛼

𝛼 = 0, 

where 𝑎.
ℎ  is an arbitrary constant. 

Theorem 2. The second-approximation space 𝑉̃𝑛
2 for a space of nonzero curvature admits a Lie group G2of 

infinitesimal conformal transformations of the second degree of order r, where 𝑟 =
𝑛(𝑛+1)

2
. The structure 

of this group is founded. 
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