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We studied the relationship between the geometric structure of graphs and
the algebraic multiplicity variation of eigenvalues. In particular, we have identified previously
unknown features of the algebraic and geometric multiplicity variation of eigenvalues in the
corresponding submatrices of general graphs, when the vertices are removed. In particular, the
existence of downer branches, a feature for parter vertexes, is revealed for general graphs. The
change in multiplicity was also clarified when the vertices or edges on a downer edge cycle are
removed.

We attempted to apply graph spectrum theory to the field of numerical computation, but found that
the computational cost is too high for practical use.
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