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

ds2 = 2 dxdu+ 2 dydv + 2 dzdw + (−W (x⃗, t)w−V (x⃗, t)v−U(x⃗, t)u) dt2+

+

(
−U(x⃗, t)p− u (U(x⃗, t))2 − uP (x⃗, t) + wµ

∂

∂z
U(x⃗, t)−wU(x⃗, t)W (x⃗, t)

)
dη2+

+

(
vµ

∂

∂y
U(x⃗, t)− vU(x⃗, t)V (x⃗, t) + uµ

∂

∂x
U(x⃗, t)

)
dη2 + 2 dηdξ + 2 dρdχ+ 2 dmdn+(

−V (x⃗, t)p− vP (x⃗, t)− v (x⃗, t))2 − V (x⃗, t)W (x⃗, t)w + vµ
∂

∂y
V (x⃗, t)− uU(x⃗, t)V (x⃗, t)

)
dρ2+(

uµ
∂

∂x
V (x⃗, t)

)
dρ2 +

(
−uU(x⃗, t)W (x⃗, t)−w (W (x⃗, t))2−wP (x⃗, t)+wµ ∂

∂z
W (x⃗, t)

)
dm2+(

vµ
∂

∂y
W (x⃗, t)− vV (x⃗, t)W (x⃗, t) + uµ

∂

∂x
W (x⃗, t)−W (x⃗, t)p

)
dm2 (1)

is the Ricci-flat,
R44 = Ux + Vy +Wz = 0, R55 = 0, R66 = 0, R77 = 0

on solutions of Navier-Stokes system of equations
∂

∂t
Q⃗(x⃗, t) + (Q⃗(x⃗, t) · ∇⃗)Q⃗(x⃗, t)− µ∆Q⃗(x⃗, t) + ∇⃗P (x⃗, t) = 0, ∇⃗ · Q⃗(x⃗, t) = 0, (2)

where Q⃗(x⃗, t) = [U(x⃗, t), V (x⃗, t),W (x⃗, t)] are the components of velocity and P (x⃗, t) is pressure of
liquid.(see e.g. [1-2])
To obtain the metric (1) presentation the NS-system of equations in the form of laws conservations

Ut + (U2 − µUx + P )x + (UV − µUy)y + (UW − µUz)z = 0

Vt + (V 2 − µVy + P )y + (UV − µVx)x + (VW − µVz)z = 0,

Wt + (W 2 − µWz + P )z + (UW − µWx)x + (VW − µWy)y = 0,

(Ux + Vy +Wz) = 0,

is used.
The metric (1) belongs to the class of the Riemann spaces with vanishing scalar Invariants. Their

geodesics with respect to the coordinates η, ρ,m, ξ, χ, n has form of equations direct lines
η̈ = 0, ρ̈ = 0, m̈ = 0, ξ̈ = 0, χ̈ = 0, n̈ = 0,

and in this sense to them the partially-projective spaces of V.Kagan corresponds.
For the coordinates [x, y, z, t] the equations of geodesics of metric (1) are

d2
ds2x (s) = 1/2 (ṁ(s))2 U (x, y, z, t)W (x, y, z, t)− 1/2 (ṁ(s))2 µ

∂

∂x
W (x, y, z, t)+

+1/2 (η̇(s))2 (U (x, y, z, t))2 + 1/2 (ρ̇)2 U (x, y, z, t)V (x, y, z, t)− 1/2 (ρ̇)2 µ
∂

∂x
V (x, y, z, t)−

−1/2 (η̇)2 µ
∂

∂x
U (x, y, z, t) + 1/2U (x, y, z, t)

( d
dst (s)

)2

+ 1/2 (η̇(s))2 P (x, y, z, t) ,
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d2
ds2 t (s) = 1/2W (x, y, z, t)

( d
dsm (s)

)2

+ 1/2U (x, y, z, t)

( d
dsη (s)

)2

+ 1/2V (x, y, z, t)

( d
dsρ (s)

)2

.

d2
ds2 y (s) = ...,

d2
ds2 z (s) = ....

The equations of geodesics for dual coordinates [u, v, w, p] form the linear system of the second order
equations
d2

ds2
u(s) = A1 u(s) + B1 v(s) + C1w(s) + E1 p(s),

d2

ds2
v(s) = A2 u(s) + B2 v(s) + C2w(s) + E2 p(s),

d2

ds2
w(s) = A3w(s) + B3 v(s) + C3w(s) + E3 p(s),

d2

ds2
p(s) = A4 u(s) + B4 v(s) + C4w(s) + E4 p(s),

with the coefficients depending on the solutions U(x, y, z, t), V (x, y, z, t),W (x, y, z, t), P (x, y, z, t of the
system (2).
On the base of solutions of equations for the Killing vectors of the metric

Ki,j +Kj,i − 2Γk
ijKk = 0, or Kkgij,k + gikK

k, j + gjkK
k, i = 0, (4)

a new examples of reductions and solutions of the system (2) are constructed.
Properties of the Lie derivative for the connection coefficients of the metric (1) and the vector field

of the form ui = gikv
k

uij,k + unΓi
jk,n + un,jΓ

i
nk + un,kΓ

i
jn − un,nΓ

i
jk = 0,

where Γi
jk-are the coefficients of connection of the metric (1) with the aim of constructing new examples

of solutions to the system (2) are discussed.
Another possibility for studying the properties of the NS system by the geometric method is the

use of differential Beltrami parameters of the metric (1) ∆2(f) = gij ∂2f
∂xi,xj

− Γk
ij

∂f
∂xk
. As example,

in particular case f = ψ(x, y, z, t, 0, 0, 0, u, v, w, p, 0, 0, 0), from solutions of the linear equation with
variable coefficients ∆2(f) = 0 the relation

(U(x⃗, t)−W (x⃗, t))P (x⃗, t)/µ = U(x⃗, t)
∂

∂z
U(x⃗, t)−W (x⃗, t)

∂

∂x
V (x⃗, t)−

−W (x⃗, t)
∂

∂x
U(x⃗, t)−W (x⃗, t)

∂

∂x
W (x⃗, t) +

∂

∂z
V (x⃗, t)U (⃗(x, t) +

∂

∂z
W (x⃗, t)U(x⃗, t),

between velocity and pressure can be derived and that can be applied to the studying properties of
solutions of the system (2).
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