Fast Tree-Field Integrators: From Low Displacement Rank to Topological Transformers
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Problem: Tree-Field Integration Fast Tree-Field Integrators (FTFls) Cordial Functions fy

Definition [cordial functions] A function f : R — Ris d-cordial (or: cordial if d is not specified),
if there exists d € N such that matrix-vector multiplication with a matrix M = [f(z; + y;)])= ‘I’b
can be conducted in time O((a + b) log®(a + b)) for every (z:)%1, (y; )?:r

Compute efficiently (in sub-quadratic
time in the number of nodes N) the
following expressions for every node v of
the given tree T, approximating graph G
(e.g. low-distortion-tree):

Lemma 3.3[integration with cordial functions] jf f is d-cordial then f-integration for the general
weighted tree of N vertices can be conducted in time O(N log*™(N)).
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integration similarity between two nodes
over all the (e.g. a function of the shortest-path
nodes distance between them)
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Experiments: Topological Transformers
1. Popular trees used here: minimum spanning trees (MSTs);

can be constructed in log-linear time for sparse graphs. . . N | it i Place36s_
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