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Geomtric machanics is applied to optimization problems on Grassmann
manifolds, which are realted to eigenvalue problems for real symmetric matrices. Topological study
is made on Hamltonians which describe generalized spin-orbital angular momentum coupling. In
accordance with the band rearrangement for the quatum Hamiltonian against a parameter, change in
Chern number of the eigen-line bundle is observed in the corresponding semi-quantum system. The
change is shown to be counted by means of the respective mapping degrees assigned to singular
points at which the Hamiltonian is linearized through homotopy deformation. Conversely, the
linearized simi-quantum Hamiltonian is quantized to give a Dirac operator, for which the eigenvalue
problem can be solved under boundary conditions to exhibit energy band rearrangement against a
parameter. In practice, 2D Dirac equations have been solved under the APS (Atiyah-Patodi-Singer) and
the chiral bag boundary conditions.
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