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1.The 14𝐷 Riemann -metric in local coordinates 𝑥⃗ = [𝑥, 𝑦, 𝑧, 𝑡, 𝜂, 𝜌,𝑚, 𝑢, 𝑣, 𝑤, 𝑝, 𝜉, 𝜒, 𝑛]

𝑑𝑠2 = 2𝑑𝑥 𝑑𝑢 + 2𝑑𝑦 𝑑𝑣 + 2𝑑𝑧 𝑑𝑤 + (−𝑈𝑢− 𝑉 𝑣 −𝑊𝑤) 𝑑𝑡2 + 2𝑑𝑡 𝑑𝑝+

+𝐴𝑑𝜂2 + 2𝑑𝜂 𝑑𝜉 + 𝐵𝑑𝜌2 + 2𝑑𝜌 𝑑𝜒 + 𝐶𝑑𝑚2 + 2𝑑𝑚𝑑𝑛,

where
𝐴 = (−𝑈𝑊 + 𝜇𝑈𝑥)𝑤 + (−𝑈𝑉 + 𝜇𝑈𝑦) 𝑣 +

(︀
−𝑈2 − 𝑃 + 𝜇𝑈𝑥

)︀
𝑢− 𝑈𝑝,

𝐵 = (𝜇𝑉𝑧 − 𝑉𝑊 )𝑤 +
(︀
−𝑉 2 − 𝑃 + 𝜇𝑉𝑦

)︀
𝑣 + (−𝑈𝑉 + 𝜇𝑉𝑥)𝑢− 𝑉 𝑝,

𝐶 =
(︀
𝜇𝑊𝑧 −

(︀
𝑊 2 − 𝑃

)︀)︀
𝑤 + (𝜇𝑊𝑦 − 𝑉𝑊 ) 𝑣, (−𝑈𝑊 + 𝜇𝑊𝑥)𝑢−𝑊𝑝,

(𝑈, 𝑉,𝑊 ), 𝑃 ,- the components of velocity and pressure of liquid, has the Ricci-tensor of the form
𝑅44 = 𝑈𝑥 + 𝑉𝑦 + 𝑊𝑧 = 0, 𝑅55 = 0, 𝑅66 = 0, 𝑅77 = 0 on solutions of Navier-Stokes system of
equations

𝜕

𝜕𝑡
𝑉⃗ +

(︁
𝑉⃗ · ∇⃗

)︁
𝑉⃗ − 𝜇∆𝑉⃗ + ∇⃗𝑃 = 0, ∇⃗ · 𝑉⃗ = 0.

It belongs to the class of Riemann extensions of affinely-connected spaces, are equipped by partially-
projective metrics due the conditions to part of coordinates

𝜂 = 0, 𝜌 = 0, 𝑚̈, 𝜉 = 0, 𝜒̈ = 0, 𝑛̈ = 𝑜.

and the remaining geodesic equations have the form 𝑥̈𝑘 + Γ𝑖𝑘𝑗
𝑥̇𝑖𝑥̇𝑗 = 0, Ψ̈𝑘 + 𝑇 𝑖

𝑘Ψ𝑖 = 0, where

𝑥 = (𝑥, 𝑦, 𝑧, 𝑡), Ψ𝑘 = (𝑢, 𝑣, 𝑤, 𝑝) and 𝑇 𝑖
𝑘 do not depend on variables 𝑥.

2.The 6𝐷 Riemann -metric in local coordinates 𝑥⃗ = [𝑥, 𝑦, 𝑧, 𝑡, 𝑣, 𝑤] looks as

𝑑𝑠2 = 𝑑𝑥 𝑑𝑡 + 𝑑𝑦 𝑑𝑣 + 𝑑𝑧 𝑑𝑤 − 2𝐵(𝑥, 𝑦, 𝑧, 𝑡)𝑑𝑡 𝑑𝑣 + 2𝐸(𝑥, 𝑦, 𝑧, 𝑡)𝑑𝑡 𝑑𝑤+

+2

(︂
𝜕2

𝜕𝑥𝜕𝑧
𝑄(𝑥, 𝑦, 𝑧, 𝑡)

)︂
𝑑𝑣 𝑑𝑤 − 2

(︂
𝜕2

𝜕𝑥𝜕𝑦
𝑄(𝑥, 𝑦, 𝑧, 𝑡)

)︂
𝑑𝑤2 (2).

Its tensor Ricci 𝑅𝑖𝑘 generally has 15 non-zeo components 𝑅𝑖𝑘 ̸= 0 and the behavior of geodesic of
such metric can be both regular or chaotic.

As example we find

𝑡(𝑠) =
𝑒C1 𝑠C2

C1
, 𝑣(𝑠) =

𝑒C1 𝑠C2 + C2 𝑠C1 + C3 C1

C1
,

𝑤(𝑠) =
𝑒C1 𝑠C2 + C2 𝑠C1 + C3 C1 + ln(𝑒C1 𝑠C2 )C1 + C1

2

C1
,

𝑑2

𝑑𝑠2
𝑥(𝑠) +

(︂
𝑑

𝑑𝑠
𝑥(𝑠)

)︂
C1 +

(︂
𝑑

𝑑𝑠
𝑦(𝑠)

)︂
C1 +

(︂
𝑑

𝑑𝑠
𝑧(𝑠)

)︂
C1 = 0,

and corresponding equations to the 𝑑2

𝑑𝑠2 𝑦(𝑠), 𝑑2

𝑑𝑠2 𝑧(𝑠)...
With the help of solutions of geodesic equations, the fluid velocity and pressure components

can be obtained by passing from the Navier-Stokes equations in Lagrangian variables to Euler
variables.
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