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Vines, vineyards, their topological generalizations.

introduces “swaps”: (2006 Cohen–Steiner, Edelsbrunner, Morozov) Vines and vineyards by updating persistence in linear time
proves stability for swaps: (2013 Munch) Applications of Persistent Homology to Time Varying Systems
chains swaps into “moves”: (2010 Busaryev, Dey, Y.Wang ) Tracking a Generator by Persistence
improves efficiency of “moves”: (2024 Piekenbrock, Perea) Move schedules: fast persistence computations in coarse dynamic settings
generalizes from interval to arbitrary space: (2022 Hickok) Persistence Diagram Bundles: A Multidimensional Generalization of Vineyards
computational details: (2022 Hickok) Computing Persistence Diagram Bundles
factors vineyards through modules: (2023 Turner) Representing Vineyard Modules



Dynamic graphs and dynamic spaces.

dynamic edge-weighted graphs: (2018 Hajij, B.Wang, Scheidegger, Rosen) Visual Detection of Structural Changes in Time-Varying Graphs Using Persistent Homology
generalized dynamic spaces: (2021 Kim, Memoli) Spatiotemporal Persistent Homology for Dynamic Metric Spaces
Reeb graphs for dynamic clusters: (2013 Buchin, Buchin, van Kreveld, Speckmann, Staals) Trajectory Grouping Structure
dynamic clusters in spaces: (2018 Kim, Memoli) Formigrams: Clustering Summaries of Dynamic Data
dynamic clusters in PDs: (2023 Kim, Memoli) Extracting Persistent Clusters in Dynamic Data via Möbius Inversion
topological morphology descriptor: (2018 Kanari, D lotko, Scolamiero, Levi, Shillcock, Markram) A Topological Representation of Branching Neuronal Morphologies
TMDs over time: (2025 Rigaux, Castro, Kanari) Quantifying neuronal differentiation using temporal topological persistence
CROCKER plot: (2015 Topaz, Ziegelmeier, Halverson) Topological data analysis of biological aggregation models
statstics with crocker plots: (2019 Ulmer, Ziegelmeier, Topaz) A topological approach to selecting models of biological experiments
crocker stack: (2022 Xian, Topaz, Adams, Ziegelmeier) Capturing dynamics of time-varying data via topology

topological morphology descriptor

TMDs over biological development

Reeb graphs for dynamic clusters

PH on dynamic edge-weighted graphs

dynamic metric space (X,d_t)

CROCKER plots

crocker stacks
formigrams
for clusters
in dynamic graphs



Zigzags, computation, data structures.

zigzag persistent homology: (2009 Carlsson, de Silva, Morozov) Zigzag persistent homology and real-valued functions
swaps using zigzags: (2022 Dey, Hou) Updating Barcodes and Representatives for Zigzag Persistence
computational details: (2022 Dey, Hou) Fast Computation of Zigzag Persistence
removal and addition using zigzags: (2024 Dey, Hou) Computing Zigzag Vineyard Efficiently Including Expansions and Contractions
universal barcode updates: (2023 Luo, Nelson) Accelerating Iterated Persistent Homology Computations with Warm Starts
efficient data structures for updates: (2024 Cultrera di Montesano, Edelsbrunner, Henzinger, Ost) Dynamically Maintaining the Persistent Homology of Time Series
tracking PH efficiently in 1D spaces: (2023 Biswas, Cultrera di Montesano, Edelsbrunner, Saghafian) Geometric characterization of the persistence of 1D maps
compact k2-trees: (2009 Brisaboa, Ladra, Navarro) k2-Trees for Compact Web Graph Representation
minimal cycle overview: (2021 Li, Thompson, Henselman-Petrusek, Giusti, Ziegelmeier) Minimal Cycle Representatives in Persistent Homology Using Linear

introduction of zigzag PH Dey-Hou on computing zigzag PH
in all dynamic scenarios

efficient data structures for  updating PH
in all dynamic scenarios on 1D spaces

optimal cycles for compact representation

Luo-Nelson on updating PH in all dynamic scenarios

k2-trees as compact data structures











1. (task) Implement a graphical user interface (point and click) to visualize and modify a dataset and its PH information.

2. (exploratory + task) What properties (oracle answers) should a dynamic PH data structure have, to accomocate all

possible dynamic changes? Implement it.

3. (inverse problem) Given a choice of cycle representatives, does there exist a barcode algorithm that produces them?

(a) (exploratory) What is the set / space of barcode algorithms? Can they be listed / sampled from?


