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The classical theory of pseudo-spherical submanifolds and their
Bianchi-Bécklund transformations deals with n-dimensional submani-
folds in (2n — 1)-dimensional spaces of constant curvatures, see [1]-|2]. In
[3] Yu. Aminov and A. Sym settled the problem asking for generalizati-
ons of the classical theory to the case of pseudo-spherical submanifolds
with arbitrary codimension. A survey of results concerning this problem
may be found in [4].

Particularly, we are interested in searching for submanifolds with arbi-
trary dimension and codimension, which may be viewed as analogues /
generalizations of the classical Beltrami and Dini surfaces in R3.

The pseudo-spherical submanifolds in R” that admit Bianchi transfor-
mations degenerated to curves and hence inherit features of the Beltrami
surface, were completely described in [5]. As well, the pseudo-spherical
submanifolds in R that admit Béicklund transformations degenerated
to straight lines and hence inherit features of the Dini surfaces, were
completely described in [6].

For constructing submanifolds in R™ that admit Bicklund transfor-
mations degenerated to curves different from straight lines, we propose
to use helical tractrices. By definition, a smooth oriented curve ~ in R"
is called a helical tractrix if the endpoints of unit segments tangent to ~
form a curve of constant curvatures in R".

It is conjectured that submanifolds in R™ obtained by particular
skew rotations of helical tractrices have constant negative sectional
curvature and inherit basic features of the Dini surfaces concerning their
Bécklund transformations. We provide arguments partially confirming
this conjecture.
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The classical Steiner formula is one of the central parts of Brunn
Minkowski theory. It expresses the volume of the parallel body K + ¢BY
of a convex body K with Euclidean ball B} as a polynomial in parameter
t, where the intrinsic volumes arise as the coefficients of this polynomial.

The L, Brunn Minkowski theory is an extension of the classical Brunn
Minkowski theory which was initiated by Lutwak in [1] and rapidly
evolved over the past years. It centers around the study of affine invari-
ants associated with convex bodies. One of the main objects in the L,
Brunn Minkowski theory is the L, affine surface area
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where v(x) denotes the outer unit normal at z € K, the boundary of
K, H, (z) is the Gauss curvature at z and H"~! is the standard surface
area measure on 0K.

In this talk we present an analogue of the classical Steiner formula for
the L, affine surface area of a Minkowski outer parallel body for any real
parameter p. This new Steiner type formula includes the classical Steiner
formula and the Steiner formula from the dual L, Brunn Minkowski
theory as special cases.We introduce the coefficients in our new Steiner
type formula which we call L, quermassintegrals and also observe some
of their properties.
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