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Theorem 1. The 14D Riemann metric in local coordinates & = (z,y, z,t,n, p,m,u, v, w,p, &, X, N)

ds? = 2dzdu + 2 dydv + 2 dzdw + (W (2, t)w—V (Z, t)v—U(Z, t)u) dt*+
)
+ (—U(f, tp — uw (U(Z,1))* — uP(Z,t) + wp — 5, U@ ) —wU (& )W (7, t)> dn*+
+ (w ;yU(f, t) —oU(Z, )V (Z,t) 4+ up ;;U(f, t)) dn? + 2 dnd¢ + 2 dpdy + 2 dmdn+

<—V(a?, tp —vP(Z,t) — v (Z,1))* = V(&)W (Z, t)w + vp (%V(f, t) —ulU(Z, 1)V (Z, t)> dp*+

<W (iV(f, t)> dp* + <—uU(:E, YW (Z,t)—w (W(Z,1))? —wP(Z,t)+wp ;ZW(:E, t)) dm?*+

0 0
<vu a—yW(:ﬁ, t) — oV (Z, t)W(Z,t) + up %W(:E, t) — W(Z, t)p> dm? (1)
is the Ricci-flat,
Ryy=U; +Vy+W,=0, Rs5 =0, Reg =0, Rr7 =0
on solutions of Navier-Stokes system of equations
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S0+ (@@ D@0 - pad@n +VPE ) =0, V- F@n=0, @)
where Q(Z,t) = [U(Z,t),V(Z,t), W(Z,t)] are the components of velocity and P(Z,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
Uy + (U? — pUy + Py + (UV — uUy)y + (UW — ulU,), =0
Vit (V2= uVy+ Py + (UV = pVi)o + (VW = pVz). =0,

Wi+ (W? — uW, + P), + (UW — uW,)e + (VW — uW,), = 0,
Uy +V,+W,) =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 7, p, m, &, x,n has form of equations direct lines

=0, p=0,m=0, =0, x=0, it =0,

and in this sense to them the partially-projective spaces of V.Kagan corresponds.
For the coordinates [z,y, 2, t] the equations of geodesics of metric (1) are

2
%1‘ (s) = 1/2 (M(9)° U (2,9, 2, ) W (2,9, 2, 1) — 1/2 (m(s))2u88xW(x,y,z,t) +
+1/2 (i1())* (U (2,9, 2,8)* +1/2 (0)° U (2,9, 2, ) V (9, 2,1) = 1/2 (p)Qua%V (,y,2,t) =

2
U2 (0 0 U (o 200) + 120 (2.0 (50(9)) 4 1/2 (060 P (o).
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The equations of geodesics for dual coordinates [u, v, w, p] form the linear system of the second order
equations

d? d?
72 0(s) = Aruls) + Bro(s) + Crw(s) + Bip(s), —5v(s) = Asu(s) + Bau(s) + Cow(s) + E2p(s),
2 2
S5uls) = Agw(s) + Byu(s) + Cyu(s) + Bypls), 55p(s) = Ayu(s) + Byols) + Cu(s) + Eyp(s),
with the coefficients depending on the solutions U (z, vy, z,t), V(z,y, z,t), W(x,y, 2,t), P(z,y, z,t of the
system (2).
On the base of solutions of equations for the Killing vectors of the metric

Kij+Kj; — 2T} K, =0, or K'gijn+ gunK* j+ gjK" 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 ! = g};vk

u}k + u”Fé-k,n + u’;F;k + uZ}‘CF?n — u’}ZI‘;k =0,
where Fé. -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 VS system by the geometric method is the
use of differential Beltrami parameters of the metric (1) Aq(f) = gij% - Ffj%.
in particular case f = ¥(x,y,2,t,0,0,0,u,v,w,p,0,0,0), from solutions of the linear equation with
variable coefficients As(f) = 0 the relation

As example,

(U(#,8) — W(E8)P(@ 1)1 = U3, t)aazU(f,t) Wiz, t)aaxx/(f, P
W, t)%U(f, bW, t)a%W(f, 0+ %V(f, DU ((z, 1) + %W(f, DU (3, 1),

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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