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As molecular representations, graphs seemingly retain incomplete informa-
tion of a molecules character—in particular, they seem to suppress molecular
geometry. Thus identification of intrinsic limitations to graph representations
is of interest, and there is a question of intrinsic metrics on graphs, indepen-
dently of their use.

Yet there are other possible intrinsic graph metrics besides the most common
shortest-path distance. We will examine several other candidate graph met-
rics that arise from various considerations: wave-like, combinatorial, proba-
bilistic, linear-algebraic, and electric.

Granted a metric, there are associated graph invariants, e.g., to be used in
molecular structure/property correlations. As the proposed metrics treat
cycles differently than the shortest-path metric ρ, a comparison to ρ might
measure “graph cyclicity”. A variation of overall distances with respect to
changes in weight of an edge might be used to measure centrality of that edge.
Invariants may be defined via analogy to classical Euclidean-geometric quan-
tities, including: linear curvature, torsion, Gaussian curvature, and mean vo-
lumina. One might surmise a possibility of a kind of intrinsic graph geometry.

For more information on our exciting spring schedule, see:
http://www.people.vcu.edu/~dcranston/DM-seminar/


