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Abstract

This thesis concerns computation and algebraic geometry. On the
computational side we have focused on numerical homotopy methods. These
procedures may be used to numerically solve systems of polynomial equations.
The thesis contains four papers.

In Paper I and Paper II we apply continuation techniques, as well as
symbolic algorithms, to formulate methods to compute Chern classes of
smooth algebraic varieties. More specifically, in Paper I we give an algorithm
to compute the degrees of the Chern classes of smooth projective varieties and
in Paper II we extend these ideas to cover also the degrees of intersections of
Chern classes.

In Paper III we formulate a numerical homotopy to compute the
intersection of two complementary dimensional subvarieties of a smooth
quadric hypersurface in projective space. If the two subvarieties intersect
transversely, then the number of homotopy paths is optimal. As an application
we give a new solution to the inverse kinematics problem of a six-revolute
serial-link mechanism.

Paper IV is a study of curves on certain special quartic surfaces in projective
3-space. The surfaces are invariant under the action of a finite group called the
level (2,2) Heisenberg group. In the paper, we determine the Picard group of a
very general member of this family of quartics. We have found that the general
Heisenberg invariant quartic contains 320 smooth conics and we prove that in
the very general case, this collection of conics generates the Picard group.
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