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Technology Summary

This disclosure teaches a novel theorem-based analysis: (1) from real-world, complex data to unique dynamical 
states by Takens’ theorem and its generalization; (2) from these unique dynamical states (nodes) and state-to-state 
transitions (links) to form a mathematical graph that allows extraction of graph-invariant measures of topology; and 
(3) determination of topological change in the graph as a provably necessary condition for a phase transition to new 
emergent behavior. This theorem-based approach provides a definition of emergence to enable early warning of 
relevant phenomena. 
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