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Affine geometry of space curves and homogeneous surfaces
(ZEHHR L SEMEOT 7 7 4~ 8fi2)
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In the recent 20 years, the study on affine homogeneous submanifolds as one of the
most important submanifolds has aroused concern of geometers. In 1991, XK. Nomizu and
T. Sasaki completed the classification of homogeneous surfaces in the equiaffine
3-space. In 1994, H. L. Liu and C. P. Wang classified all the homogeneous surfaces in
the centroaffine 3-space.

On the other hand, in 1997, R. Gardner and G. Wilkens studied centroaffine curves in
R”n using the classical Cartan approach to moving frames and gave the fundamental
theorem for centroaffine curves, which ensures us to classify the centroaffine space
curves by using the centroaffine curvatures up to the group GL(n, R) of the centroaffine
transformations. However, the classification problem for the centroaffine space curves is
still open, even for the centroaffine homogeneous space curves in R*3.

In this thesis, we investigate the centroaffine space curves with constant centroaffine
curvatures in R*3. We classify them and give their explicit expressions. Moreover, we
find out each centroaffine space curve with constant centroaffine curvatures can be
written as the orbit of a certain one-parameter subgroup of GL(3, R). Thus we can treat
them as nondegenerate centroaffine homogeneous curves. Furthermore, for each
centroaffine homogeneous curve, we check if there is a nondegenerate centroaffine
homogeneous surface such that the corresponding group contains exactly, as a subgroup,
the one-parameter subgroup with respect to the homogeneous curve.

We obtain the similar results for equiaffine space curves with constant equiaffine
curvatures.

At the end, we bring up a related topic of the centroaffine space curve theory,
degenerate center maps. We investigate centroaffine ruled surfaces and determine such
surfaces whose center map is degenerate. As a corollary, given a nondegenerate
centroaffine space curve, we can construct a centroaffine ruled surface whose center
map is precisely this curve.
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