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Figure 1. The dark matter density distribution in a 50/~ Mpc large cosmological simulation (top left-hand panel), with its ascending 3-manifolds (i.e. the
voids, top right-hand panel), ascending 2-manifolds (i.e. the walls, bottom left-hand panel) and ascending 1-manifolds (i.e. the filaments, bottom right-hand
panel). The manifolds were computed using the method introduced in Sousbie et al. (2009).

Image taken from: T. Sousbie, The persistent cosmic web and its filamentary structure — I. Theory and implementation,
Monthly Notices of the Royal Astronomical Society, 2011, doi: 10.1111/j.1365-2966.2011.18394.x
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FIGURE 3. A sequence of Rips complexes for a point cloud data
set representing an annulus. Upon increasing e, holes appear and
L

disappear. Which holes are real and which are noise?
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FIGURE 4. [bottom] An example of the barcodes for H.(R) in the
example of Figure 3. [top] The rank of Hy(R,,) equals the number
of intervals in the barcode for Hy(R) intersecting the (dashed) line

€=€;.

Images taken from: Robert Ghrist, Barcodes: the persistent
topology of data
Bulletin of the AMS, Vol 45, No 1, 2008, 61-75
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Figure 1 Example of persistent homology for a point cloud. (a) A finite set of points in R? (for € = 0) and
a nested sequence of spaces obtained from it (from € =0 to € = 2.1). (b) Barcode for the nested sequence of
spaces illustrated in (a). Solid lines represent the lifetime of components, and dashed lines represent the
lifetime of holes.
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Image taken from: Nina Otter, Mason Porter, Ulrike Tillmann, Peter Grindrod, Heather Harrington, A roadmap for the
computation of persistent homology
EPJ Data Science, 6:17 2017, doi: 10.1140/epjds/s13688-017-0109-5
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