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Corollary 2. Let, under conditions of Theorem 1, Γ denotes the family of all paths joining
the segments [A,C] and [B,D] in D ′. Then

M(Γ) 6 m(D ′)

Cn
0

· 1

|A−B|n , (4)

where M is the modulus of families of paths defined in (3), m(D ′) denotes the Lebesgue
measure of D ′, and C0 is a constant in (1).
Corollary 3. Let, under conditions of Theorem 1, Γ denotes the family of all paths joining
the segments [A,C] and [B,D] in D ′. Then

M(Γ) > c̃n · log
(
1 +

3δ∗
8|A−B|

)
, (5)

where M is the modulus of families of paths defined in (3), c̃n > 0 is some constant depending
only on n and D ′.
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Recall some definitions.
Definition 1. (1) A non-commutative curve is a pair (X,A), where X is an algeraic curve

over a field k and A is a sheaf of OX-algebras coherent as a sheaf of OX-modules.
(2) A non-commutative curve (X,H) is called hereditary if for every point x ∈ X the local-

ization Hx is hereditary (equivalently, gl.dimH = 1).
(3) A non-commutative curve (X,A) is called Backström if there is a hereditary non-commutative

curve (X,H) such that H ⊃ A and radHx = radAx for all points x ∈ X.
(4) The Auslander envelope of a Backström non-commutative curve (X,A) is defined as the

non-commutative curve (X, Ã), where Ã = EndA(A⊕H).
For instance, every (usual) algebraic curve such that all its singularities are simple nodes

is a Backström curve, as well as the union of the coordinate axes in the affine space of any
dimension.

We study the structure of Backström curves and their Auslander envelopes and prove the
following results.
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Theorem 2. Let (X,A) be a Backström non-commutative curve, (X, Ã) be its Auslander
envelope.

(1) gl.dim Ã ≤ 2.
(2) der.dimA ≤ 2, where der.dimA denotes the derived dimension of A, that is the

Rouquier dimension [2] of the perfect derived category Dperf (CohA).
Local versions of these results are proved in [1].
We also study the action of finite groups on Backström curves and prove the following

theorem.
Theorem 3. Let a finite group of order n acts on a Backström curve (X,A) and chark - n.
Then the crossed product (X,A ∗G) is also a Backström curve and its Auslander envelope is
(X, Ã ∗G).

Some examples will also be presented.
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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)
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