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Dynamic Graphs

1. Poseinteresting theory questions (because local does not imply global)
2. Arise naturally everywhere
3. Tractable with applied techniques, i.e. ML
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[. Local # Global



af

t=1,3,5,.. t=2,4,6,...

The alternating cycle: a discrete-time sequence



af

t=1,3,5,.. t=2,4,6,...

Dynamical system: move one edge at each time step



af

t=1,3,5,.. t=2,4,6,...

Theorem: max graph diameterisn - 1 =>n steps
(for strongly connected graphs)















Dynamic diameter is o



|dea: time-extended graph



Observation: (weakly) disconnected => dynamically disconnected



Or does






t=1,2,3,4,..

A static cycle


















v=1n*{



But, Dijkstra’s Still Works

between two edges u, v, we have a function

f (s):R->R

UV(

wheref_(s) tells us that given we start traversal at time s, we will arrive by time f_ (s).

condition: s < fuv(s)




[1. Natural Algorithms



Transit Networks (GTFS)



Embryos: spatial and chemical connectivity


https://docs.google.com/file/d/13RGSLvewQpohdtIQU9uP1l54j-_Knbc8/preview

Basketball


https://docs.google.com/file/d/1iI1xYZfVc9oEJZx7JG-gTiww0lc8bauF/preview

CLASSIFIED

NASA: Satellites
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NASA: Satellites


https://docs.google.com/file/d/1JZXMVcGkeCnhLdTgtsqh8MplnWLEknb8/preview
https://docs.google.com/file/d/1nkiz_jcnSdLm9WiljVopnuv0jYHWJ62d/preview

[1I. Machine Learning



Duke v. UNC (booooo!)



Raw Trajectory Data



Convert into Passing Network
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Passing Graphy Library



Pipeline

Raw Trajectory

Data

Jump Markov

Transformer




667

reduction in loss against benchmark
(40-10 trajectory prediction task)
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