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Figure 3: Example of Mapper computed on a sampling of the double torus with the height
function f and a cover Z of its range with four open intervals. Clusters are given
by a neighborhood graph built on the sampling. Note that the rightmost green
vertex is not connected to the other vertices of the Mapper since its corresponding
cluster (which contains only one point) has no common points with the others.



Figure 9.3: The map f : 5% ¢ R* — R? takes the sphere to R2. The pullback of the cover element
U, makes a band surrounding the equator which causes the nerve N(f~'U) to pinch in the middle
creating two 2-cycles. This shows that the map ¢y : X — N(U) may not induce a surjection in
H,.
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Figure 9.5: Sequence of cover maps induce a simplicial tower and hence a persistence module:
classes in H; can only die.
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Software Advantages Disadvantages
KeplerMapper Open-source and actively maintained. Scalability Issues
Van Veen et al. User-friendly with comprehensive documentation. Requires familiarity with
(2019) Integrates well with Python data science libraries. Python.
Subjectivity in Visualization
Python Mapper Integration with Python Ecosystem Not Always Scalable for Big
Miillner (2013) Flexible and Customizable Data
Limited Documentation and
Community Support
tda-mapper Optimized for large-scale data. Relatively newer, smaller user
Simi, L. (2024). base.
Mapper Interactive visualization capabilities. Web-based interfaces may
Interactive Scalable and extendable for large datasets. require specific setups.

Zhou et al. (2020)

TDA Mapper
Pearson (2013)
Sakmapper
Szairis (2016)

Integrates seamlessly with R

Automated Selection of Parameters
It handles large and complex datasets
Faster computation

Web-based interfaces may
require specific setups.
It may not be as actively
maintained.
Potential Loss of Detail
Less Control for Experts
Limited Adoption and
Documentation
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Figure 6 Ball Mapper applied to Jones polynomial data of knots up to 17 crossings with (a) just one choice of a mirror, (b) knots and their mirrors with
standard Ball Mapper, and (c) Equivariant Ball Mapper. Color reflects the average signature of knots in each cluster. Note that the graph in (c) is symmetric,
although this fact is not accurately represented in this image due to the chosen graph plotting subroutine.




