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type/o
=10
6o >1

Z — Vec
O(n*)
O(n¥)

Z — Set
O(n)
NP-complete

72 — Vec
O (n6)
CI-hard

Z° — Set
Gl-complete
NP-complete

ZL’C == VecZ/QZ
O(n")
NP-complete

Table 1: The complexity of checking for d-interleavings between modules M and
M. If the target category is Vec thenn = dim M +dim M’, and if the target category
is Set then n = |M| + | M'|. Here w is the matrix multiplication exponent.
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2. Modules
B 3. Tutorials
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33.1. Acknowledgements

4. Contributing
5. License

6. Citing

e
mMmundhlab. SM\JD, iof ect

# / 3.Tutorials / 3.3. ECT on Matisse’s “The Parakeet and the Mermaid” View page source

3.3. ECT on Matisse’s “The Parakeet and the
Mermaid”

Here, we are going to give an example of using the ECT to classify the cutout shapes from Henri
Matisse's 1952 “The Parakeet and the Mermaid”.

) »,

# Standard imports

import numpy as np # for arrays

import matplotlib.pyplot as plt # for plotting

from sklearn.decomposition import PCA # for PCA for normalization
from scipy.spatial import distance_matrix

from os import listdir # for retrieving files from directory

from os.path import isfile, join # for retrieving files from directory
from sklearn.manifold import MDS # for MDS

import pandas as pd # for loading in colors csv

P —
# The ECT packages we'll use
.

from ect import ECT, EmbeddedGraph # for calculating ECTs

InsYal. ect

Ce REERerLS

@ / Jupyter Notebooks / 6. Basic tutorial: Interleaving class

teaspoon

View page source # / teaspoon: Topological Signal Processing in Python

Teaspoon

Topological Signal Processin in Python

# ceREEBerus

View page source

[ 6. Basic tutorial: interleaving class

Modules and Documentation

teaspoon: Topological Signal Processing in Python

© Tutorial Notebooks This class encodes all the information needed to figureout an interleaving between two

MapperGraph instances.

The emerging field of topological signal processing brings methods from Topological Data Analysis
(TDA) to create new tools for signal processing by incorporating aspects of shape. This python
package, teaspoon for tsp or topological signal processing, brings together available software for
computing persistent homology, the main workhorse of TDA, with modules that expand the
functionality of teaspoon as a state-of-the-art topological signal processing tool. These modules
include methods for incorporating tools from machine learning, complex networks, information, and
parameter selection along with a dynamical systems library to streamline the creation and
benchmarking of new methods. All code is open source with up to date documentation, making the
code easy to use, in particular for signal processing experts with limited experience in topological

1. Basic Tutorial: Reeb graph class

2. Basic Tutorial: MergeTree class

[1]: from cereeberus import ReebGraph, MapperGraph, Interleave

3. Basic Tutorial: Embedded graph inport cereeberus.data.ex_mappergraphs as ex_ng
class

1. Getting Started

X . import matplotlib.pyplot as plt
4. Basic tutorial: MapperGraph class

5. Example graphs We have two example Mapper graphs to work with.

© 6. Basic tutorial: Interteaving class 2. Modules
[2]: M1 = ex_mg.interleave_example_A() methods.
[ 6.1. Matrices Ml.draw() 3. Example Notebooks
plt.title('n_1') _—
6.2, Iniializing a randorn interleaving 4. Contributing
[2]: Text(0.5, 1.0, "_1') i
5] 63. Checking a the diagrams 5. License
6.4, Testing setting the induced maps in M1 6. Citing ﬁ
the interleaving from the first maps. 14 0 k2 E;
12 12/4
‘ 10 05 00 05 10
10 lti)
8 Table of Contents
s « 1. Getting Started
© 1.1.Installation
. o 1.2. Optional Dependencies
o 1.3.Issues
2 « 2. Modules

© 2.1. Make Data (MakeData) Module
© 2.2. Parameter Selection Module

[31: M2 = ex_ng. interleave_example_B()
w2 drau()

° (]
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