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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 C 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.dim Ox = 1, that is Eaty, (M, N) = 0for n > 1 and all
coherent sheaves of Ox-modules M, N. We denote by X* the noc (Oy, Ox: ), where for every point
re X

o Ox 2 it Ox ,is hereditary,
fp = .
o Endx , v, otherwsise,

where v, = rad Ox,. It is known that if v, = rad Ox: ,, the noc¢ X'is hereditary. In this case X is
called a Bdckstrom curve. If, moreover, {o, (Oxﬁ ®oy U < 2for 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 2 € X i§ a singular point, O, ~ k[[z, y]]/(zy). 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 XxG = (X /G, Ox.c)
(the crossed product of X and G) is defined. Note that G naturally acts on the category Coh X 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(XxG) and add((Coh X)xG), 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 (Bdckstrom, nodal), so is X x G.
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6D-Riemannian metric associated at the Navier-Stokes
equations and its applications

Valerii Dryuma
(MD2028, Academy str.5 Kishinev, Moldova)
E-mail: valdryum@gmail.com

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

d? = —2B(t,2,y,2)dd, + 2 E (t,2,y,2) didy + dpd, + 2 H (t,2,y, 2) dydy + dyd,—
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-9 /%H (t,x,y, 2) dzdy® + dyd.,

with conditions on coefficients

0 0 0 0
—H (t,l’,y,Z) - %E (t,l’,y, Z) - Oa &H (taxyya Z) - %B (t7$7ya Z) - Oa

dy
0 0
&E (t,z,y,2,t) — 3_yB (t,z,y,2) =0
15 associated with equations of compatibility of the Navier-Stokes system o equations
— — a — — — — — — —
VP(t,x):§V+<V~V)V:,uAV, V.-V =0

with respect to the function of pressure in flow of liquid P(t,z) = P(tya,y, 2). [1],[2]

On base of this theorem the examples of exact solutions of Navier-Stokes system of equations
may be constructed.

The Ricci-tensor R;, of given metric has six components Ry, R,., Row, Ruwws Ry, R and from
conditions of compatibility between the various equations for R;; lead determined the components
of velocities U(t, #) and the function pressure P(t, Z).

As example simplest reduction of considered metric has the form

0? 0?
= _9 K 2
ds® (8 SK (t 2.y, z)) did, + <8z8yK (t,z,y, z)) dydy, + did,+

0? 0>
2 K(t dydy + dpdy — 2 ——K (t,2,y, 2) | dy? + dypd,.
+ (8z8x (2.9, Z)) + Aoty (8y8x (t,y Z>> +

As example the metric is the Ricci-flat for the flows of the form
Ult,z,y,z) = —1/21;8217 (t,z), Vi(tz,yz)= —1/2y§F (t,z), Wi(txy,z) =F(tz),
% z

with the function F' (¢,#) which is determined from the equation

3 3 2
—u%—kF(t Z)BZF<t z) + 8zatF(t7Z):O’
for which
B(t, %) = 2F (t,2)+ F (t, 2) 3F (t, 2)
ot 0z

2

Ny 0 0 2
H(t,z) = —1/29582(%17(25,2) + 1/4a:aZF(t, z)" —

0? 0?
—1/2zF (t, 2)8 o (,z)+1/2uwazazazF(t,z),
2

E(t,z)=—-1/2y 0

0 2
aZatF(zf, z) + 1/4y£F(t,z) —

2 3

9] 0
5205 (t,z)+1/2uyazazazF(z€,z).

—1/2yF (t,2) =——

The metric of the form
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Theorem 2.
ds® = 2 da? + 2 dedy + 2 dzdu + 2 dif + 2 dydz + 2 dydv + 2 dZ + 2 dzdw+

1
+ 2 dtdp + 2 dnd€ + 2 dpdx + 2 dmdn + Adf + Bdn® + Cdp? + Edm?, 1)

where
A=2-U(z,y,z,t) u—V (z,y,z,t)v — W (z,y,2,t) w,
0 0 0
B=|(-UW+u=U)w+(-UV4+u=U|v+ p=—U—-(U)?*—=P)u—Up,
0z dy ox

0 0 0
C=(-VWH+pu=V)w+p=V-VY?=Plo+|-UV+p=—V)u=Vp,
0z oy or
0 0 9 0 0
E=(-p=—U-p=—V-W)=-Plu+|-VWH+p—W)o+ |=UW+pup—W |u—Wp
ox dy oy ox
18 the Ricci-flat on solutions of Navier-Stokes system of equations.

Geometric characteristics of the 6D- metric depend on choice of the functions H(t, ¥), B(t, Z), E(t, ¥)
and considerations of their properties joint with the metric of 14D-space can be used to determi-
nation of the functions

from the N S-equations:

0 . o 0 . 0 . . 0 .
EU (t,2) + U (t,2) %U(t,x) +V (t,7) a—yU(t,ﬁ) +W(t, %) EU(t,x) —
0? 0? 0?

- <@U(t,x) + a_y?U (t,7) + @U (t,x)) + H (t,7) =0,

O R+ Uy (h2) +V BV (135 + W (17) 2V (4, 7) —
815 , L , L (9:[) , L L 8y , L , L az , L
0? . 0? . 0? . .

— <@V (t,x)+a—y2V(t,a:) + @V(t,xo + E (t,%) =0,
OW ) U DNLW () +V (65 2w (4, 3) + W () LW (1,7 —
815 , L , L (91‘,’ , L , L ay , L , L az , T

0? 0? 0?

— W (@W(t,l‘)—i—8—y2W<t,I)+@W(t,ZE))+B(t,l‘):0
0 . 0 0
%U (t,7) + 8_yv (t,vecz) + aw (t,xz,y,2) =0.
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