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Group action on noncommutative curves
Yuriy Drozd

(Harvard University & Institute of Mathematics of NAS of Ukraine)
E-mail: y.a.drozd@gmail.org

Recall that a noncommutative curve (noc) is a pair X = (X,OX), where X is an algebraic curve
(the base curve of X) over a filed k and OX is a sheaf of OX-algebras coherent as a sheaf of OX-
modules. We always suppose that OX ⊆ OX and the curve X is reduced, i.e. OX has no nilpotent
ideals. We also suppose that k is algebraically closed.

The noc X is called hereditary if gl.dimOX = 1, that is ExtnOX(M,N ) = 0 for n > 1 and all
coherent sheaves of OX-modulesM,N . We denote by X♯ the noc (OX ,OX♯), where for every point
x ∈ X

OX♯,x =

{
OX,x if OX,xis hereditary,
EndX,x rx otherwsise,

where rx = radOX,x. It is known that if rx = radOX♯,x, the noc X is hereditary. In this case X is
called a Bäckström curve. If, moreover, `OX

(
OX♯ ⊗OX U ≤ 2 for every simple sheaf of OX-modules

U , X is called a nodal curve. Note that a “usual” (commutative) curve X is nodal if and only if
all its singularities are simple nodes, that is, if x ∈ X is a singular point, Ôx ' k[[x, y]]/(xy). The
structure of nodal nocs is described in [1].

Let a finite group G acts on a noc X. It means that it acts on the base curve X as well as on the
sheaf of algebras OX (maybe with a factor set in the sense of [2]). The the noc X∗G = (X/G,OX∗G)
(the crossed product of X and G) is defined. Note that G naturally acts on the category CohX of
coherent OX-modules.
Theorem 1. Suppose that the order of the group G is invertible in k.
(1) There is an equivalence of categories Coh(X∗G) and add((CohX)∗G), where add C denotes

the Karubian closure of the category C, i.e. the smallest additive category containing C and
such that all idempotents in it split.

(2) If X is hereditary (Bäckström, nodal), so is X ∗G.
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6D-Riemannian metric associated at the Navier-Stokes
equations and its applications

Valerii Dryuma
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Theorem 1. The 6D metric in local coordinates (t, x, y, z, v, w)

ds
2 = −2B (t, x, y, z) dtdv + 2E (t, x, y, z) dtdw + dtdx + 2H (t, x, y, z) dvdw + dvdy−
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− 2

∫
∂

∂y
H (t, x, y, z) dzdw2 + dwdz,

with conditions on coefficients
∂

∂y
H (t, x, y, z)− ∂

∂x
E (t, x, y, z) = 0,

∂

∂z
H (t, x, y, z)− ∂

∂x
B (t, x, y, z) = 0,

∂

∂z
E (t, x, y, z, t)− ∂

∂y
B (t, x, y, z) = 0

is associated with equations of compatibility of the Navier-Stokes system o equations

~∇P (~t, x) = ∂

∂t
~V +

(
~V · ~∇

)
~V = µ∆~V , ~∇ · ~V = 0

with respect to the function of pressure in flow of liquid P (~t, x) = P (t, x, y, z). [1],[2]
On base of this theorem the examples of exact solutions of Navier-Stokes system of equations

may be constructed.
The Ricci-tensor Rik of given metric has six components Rtt, Rvv, Rvw, Rww, Rtv, Rtw and from

conditions of compatibility between the various equations for Rik lead determined the components
of velocities ~U(t, ~x) and the function pressure P (t, ~x).

As example simplest reduction of considered metric has the form

ds2 = −2
(
∂2

∂z2
K (t, x, y, z)

)
dtdv + 2

(
∂2

∂z∂y
K (t, x, y, z)

)
dtdw + dtdx+

+ 2

(
∂2

∂z∂x
K (t, x, y, z)

)
dvdw + dvdy − 2

(
∂2

∂y∂x
K (t, x, y, z)

)
dw

2 + dwdz.

As example the metric is the Ricci-flat for the flows of the form

U (t, x, y, z) = −1/2 x ∂
∂z
F (t, z) , V (t, x, y, z) = −1/2 y ∂

∂z
F (t, z) , W (t, x, y, z) = F (t, z) ,

with the function F (t, z) which is determined from the equation

−µ ∂3

∂z3
+ F (t, z)

∂3

∂z3
F (t, z) +

∂2

∂z∂t
F (t, z) = 0,

for which

B(t, ~x) =
∂

∂t
F (t, z) + F (t, z)

∂

∂z
F (t, z)

H(t, ~x) = −1/2x ∂2

∂z∂t
F (t, z) + 1/4x

∂

∂z
F (t, z)2−

− 1/2xF (t, z)
∂2

∂z∂z
F (t, z) + 1/2µx

∂3

∂z∂z∂z
F (t, z) ,

E(t, ~x) = −1/2y ∂2

∂z∂t
F (t, z) + 1/4y

∂

∂z
F (t, z)2−

− 1/2yF (t, z)
∂2

∂z∂z
F (t, z) + 1/2µy

∂3

∂z∂z∂z
F (t, z) .

The metric of the form
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Theorem 2.
ds2 = 2 dx2 + 2 dxdy+ 2 dxdu+ 2 dy2 + 2 dydz+ 2 dydv+ 2 dz2 + 2 dzdw+

+ 2 dtdp+ 2 dηdξ + 2 dρdχ+ 2 dmdn+ Adt2 +Bdη2 + Cdρ2 + Edm2,
(1)

where

A = 2− U (x, y, z, t) u− V (x, y, z, t) v −W (x, y, z, t)w,

B =

(
−UW + µ

∂

∂z
U

)
w +

(
−UV + µ

∂

∂y
U

)
v +

(
µ
∂

∂x
U − (U)2 − P

)
u− Up,

C =

(
−VW + µ

∂

∂z
V

)
w +

(
µ
∂

∂y
V − (V )2 − P

)
v +

(
−UV + µ

∂

∂x
V

)
u− V p,

E =

(
−µ ∂

∂x
U − µ ∂

∂y
V − (W )2 − P

)
w +

(
−VW + µ

∂

∂y
W

)
v +

(
−UW + µ

∂

∂x
W

)
u−Wp

is the Ricci-flat on solutions of Navier-Stokes system of equations.
Geometric characteristics of the 6D- metric depend on choice of the functionsH(t, ~x), B(t, ~x), E(t, ~x)

and considerations of their properties joint with the metric of 14D-space can be used to determi-
nation of the functions

U(t, ~x), V (t, ~x), W (t, ~x), P (t, ~x)

from the NS-equations:
∂

∂t
U (t, ~x) + U (t, ~x)

∂

∂x
U (t, ~x) + V (t, ~x)

∂

∂y
U (t, ~x) +W (t, ~x)

∂

∂z
U (t, ~x)−

− µ
(
∂2

∂x2
U (t, ~x) +

∂2

∂y2
U (t, ~x) +

∂2

∂z2
U (t, ~x)

)
+H (t, ~x) = 0,

∂

∂t
V (t, ~x) + U (t, ~x)

∂

∂x
V (t, ~x) + V (t, ~x)

∂

∂y
V (t, ~x) +W (t, ~x)

∂

∂z
V (t, ~x)−

− µ
(
∂2

∂x2
V (t, ~x) +

∂2

∂y2
V (t, ~x) +

∂2

∂z2
V (t, ~x)

)
+ E (t, ~x) = 0,

∂

∂t
W (t, ~x) + U (t, ~x))

∂

∂x
W (t, ~x) + V (t, ~x)

∂

∂y
W (t, ~x) +W (t, ~x)

∂

∂z
W (t, ~x)−

− µ
(
∂2

∂x2
W (t, ~x) +

∂2

∂y2
W (t, ~x) +

∂2

∂z2
W (t, ~x)

)
+B (t, ~x) = 0

∂

∂x
U (t, ~x) +

∂

∂y
V (t, vecx) +

∂

∂z
W (t, x, y, z) = 0.

REFERENCES
[1] DRYUMA V. On spaces related t the Navier-Stokes equations. Bul. Acad. Ştiinţe Repub. Moldova, Mat., 2010,

No. 3(64), 107–110.
[2] DRYUMA V. The Ricci-flat spaces related t the Navier-Stokes equations. Bul. Acad. Ştiinţe Repub. Moldova, Mat.,

2012, No. 2(69), 99–102.



145

V. Dryuma 6D-Riemannian metric associated at the Navier-Stokes equations and
its applications 29
K. Eftekharinasab Interplay of Global Implicit Functions and Critical Point
Theory in Infinite Dimensional Spaces 32

M. Egwe Spherical Analysis on Fuzzy Lie Groups 32
V. Fedorchuk, V. Fedorchuk On the construction and classification of the
common invariant solutions for the (1 + 3)-dimensional
Euler-Lagrange-Born-Infeld and homogeneous Monge-Ampere equations 33
B. Feshchenko Normal forms of functions with degenerate critical points on
surfaces whose stabilizers are homotopically non-trivial 35
M. R. Formica Nonlinear interpolation of α-Holderian mappings
with applications to quasilinear PDEs 36
J.F. Gálvez-Rodríguez, C. Martín-Aguado, M.A. Sánchez-Granero
Riemann Integration on a space with a fractal structure 37

I. Gkeneralis Topological rigidity of quoric manifolds 39

O. Gok On the multiplicative order convergence on Banach lattice f-algebras 41

M. Golasiński Octonionic Stiefel manifolds and vector bundles 43

T. Goy Some series involving central binomial coefficients 44

O. Gutik On non-topologizable semigroups 46

H. Chi Existence and non-existence of cohomogeneity one Einstein metrics 48
I. Havrylenko, E. Petrov Stability of vertical minimal surfaces
in three-dimensional sub-Riemannian manifolds 50
O. Ye. Hentosh Rational factorization of Lax type flows in the space dual to the
centrally extended Lie algebra of matrix super-integro-differential operators 52

O. Hukalov, V. Gordevskyy The some solution of the Bryan-Pidduck equation 54

S. Ivković Disjoint dynamical properties of wedge operators 55

R. Ilemobade, T.G. Jaiyeola On semi-symmetric (α, β, γ)-inverse quasigroup 55
O. Karlova About Rolewicz theorem on inversion of continuous bijection between
F-spaces 57
L. Fardigola, K. Khalina On boundary controllability problems for the heat
equation with variable coefficients on a half-axis 58
N. Kitazawa On explicit reconstruction of real algebraic maps locally like moment
maps 60
S.D. Koval, R.O. Popovych Group classification of Kolmogorov backward
equations with power diffusivity 63


