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Learning from Graphs: pattern recognition

To bridge Al with pattern modelling in secondary/high school

To introduce the concept of computational sciences

Not only statistics data but also relational data

'

STEAM methodology can help us with this task



Graphs in a nutshell
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Bacteria Archaea Eucarya

Cinates
Flageilates

Trichomonads
Microsporidia

Diplomonads

Molecules Trees
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Networks Manifolds
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Networks: airplains in Europe
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Networks: Facebook
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Neuron
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Neuron
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Neurons Connected linear perceptrons

P, -
. - X
3 - ‘ )
. » »
& -
.
L] N
b .
' ’
2
- B , o,
e o -
o 3 aj o
) - S ®
N
P, ‘ .
A L J ’ .
% -
e
o .
: g .
& : ,
4 N . .
) [\
» - [ .
[
. " . 0
.. . .
: %,
$ )
-

J®



Martha-lvon Cardenas: From graphs to neural networks: complexity and simplicity in the framework of mathematics (AI4ME 2020)

Hidden layers

Outputs
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Connected linear perceptrons Neural network
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Learning
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Classification
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Decoding the meaning of the data

Training in
progress. . .
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Decoding the meaning of the data

Training in
progress. . .
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Tabla 2.1: Datos de animales
Huevos Patas Agua Plumas Tipo

1 Ballena x x v x MAM
2 Atin v x v x PEZ
3 Pato v v v v AVE
e 4 Cigiiefia v v z v AVE
Q”*:‘i_ L wor 5 Perro T v z x MAM
' 6 Bacalao v x v x PEZ
¢ Huevos?

/&2,3{ \No (1,5)

,Patas? ( mAm

Si (3,4) No (2.,6)

e
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N Generalitat de Catalunya Lab & Segono part : Estudi sistematic
HULE Institut Sant Pol de Mar
2nd'ESO  curs: 2019 - 2020

Per o codoscuno de (es figures comproveu que (o quontitat de linies que hi
concorren o codo virtex &s senar o porell. Comenceu e recorregut des de
coda un dels punts | cigueu i és possible o no fer les figures dun sol trog i,

NOM: GRUP: s es pol, 0 quin punt ocobem. Firalment, completeu una taulo com lo
...... segient:
. Figural
Practica é: Grafs
Punts Comins Paritat Es pot fer Acobo o ..
La nit de Nodal i el repte de Santa Claus A

Sonta Clous o el Pare Noel, com coda ony durant la nit de Nadol (24 de 8
desembre) es plontejo el repte de possor per totes les cases | deixor regols [
D

per aquells nens i nenes que ghan portat molt bé.

Figura 2
Punts Comins Paritot Es pot fer Acoboo ..
A
B
[
Quan arriba o un poble nou sempre li sorgeix el mateix problemo, ho de D
passar per tots els carrers per poder visitor totes les cases. Per no perdre
temps té l'objectiu de passar només un cop per cada carrer.
A
femps té lobjectiu de passar només un cop per cada carrer. /®\ A B
/ \
\
Primera part : Investiguem .
/ \
Amb l'ojuda del suro, el cordill i les xinxetes; investiga si és possible onar a o & ® Ds c D
totes les cases passant només un cop per cada carrer (figura 5). c
® A s ~ o Figura 1 Figura 2
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2D visualization
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http://cytoscape.org

Zometool




Funny classification
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1. Put Kebab Kiosks in random 2. Watch how buyers choose 3. Move Kiosks closer to
places in city the nearest one the centers of their popularity

. A
4. Watch and move again S. Repeat a million times 6. Done!

You're god of Kebabs!
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Thank you

mcardenas@cs.upc.edu
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