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the result of factorization by a group of isometries. e e

In this paper we describe a stratification of an Aleksandrov space that takes into
account both 1ts topological and metric singularities: the closures of its strata are
al possible primitive extremal subsets of the space (see Subsection 3.8). We also
establish a number of natural properties of this stratification, the most important
of them being the “total quasigeodesicity” (in a natural sense) of the strata, see
Theorems 5.2 and 5.3. The latter property is a natural generalization of a classical
theorem of Liberman. ‘

Historical remarks. Liberman’s theorems [4] describe external geometric properties
of the shortest curves on convex hypersurfacesin R” . They are based on an important
observation: if a cylinder whose directrix is such a shortest curve is transversal to the
hme{surface, then the shortest curve is a convex curve with respect to the (ﬂgt) inner
metric of the cylinder. The convexity will be preserved if we replace the ?Ylmde_f by
lah?lzztwith vertex inside the convex body and with the same directrix. It is precisely
- ‘@tstatement that we call here the Liberman theorem. . _
Iﬂdependenﬂy of Liberman’s theorems, in the fifties A. D. Aleksandrov deﬁ;ﬁd
urface in R® ([1], see also [2]). 1he
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I Deﬂniﬁﬂn' By the tangent space X F (g 4 -
13 0 cet of limit points in X, of the direptinn. o>t F at a point n « o

e Fthi?l — P - (Ewdenll}', ZpM — Zp v) W{:L“*Ons of shorte | el i we
ffhis definition is equivalent to the standarg definit;
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'S empty or consists of one

_ tapoint ¢, Then
has at ¢ g strict global
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sider a sequence Pi —p
: o : converging to each p,
ind a point g; on 7() and a point r; on {(f) with e
Pgil - cos |[n¢| = |ppi| = |pry| - cos|¢¢|.

let 5; bea minimum point of dist(g;) on F. Note that since the dj

end to n and those of ps; cannot have limit points in B, (né) \ {&}
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goitls & there are 7, { € T, such that the functiag dist(n)

. coum On EPF e léCI and_ ‘é'fl < m/2 and anc >
mini™ n(t) and {(¢) in the directions n and ¢ and cop
pcm- El F, with the directions of the shortest curves pPp; '
we

On the other hand, |g;s;| < |¢ip;| and
7 |P4gi| - sin [n¢] s
1q;Di| '
S0 |g;si|/|gipil — 1 and the limit set of directions of ps; lies in B,(|n€|) . It follows
that these directions tend to &. But then £g;s;r; — 4n&¢, that is, for i sufficiently
large we have £g;s;r; > /2 , which contradicts the extremality of F . The first part
of Proposition 1.4 is proved. w A B
To prove the converse statement note that the condition of extremality of F at
p means that the situation in which for some ¢ € X, both [CZ,F| 2 “./ 2 a_nd
maXyes, |En| > /2, is forbidden. Suppose to the contrary that such a ;ltuat:;J;
ecurs. Let # be a point of X, farthest from ¢ and let { be a point of 2, nea )
W¢. If £, F has at least two points, we can assume C# M, and then AfCé? ;ni/s ;
¥ich contradicts the extremality of I,F at (. Alsoif %L =2 O )"
gleton and 7 = ¢, then according to our definition the relation Enl < '
"0, a contradiction. O
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