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Remembering Our Classes
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1 – Fundamentals of Network Science
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2 - Measuring Networks and Random Graph Models
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3 – Node Centrality
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4 - Network Analysis and Visualization with Gephi
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5 – Link Analysis
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6 - Roles and Community Structure in Networks
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7 - Subgraph Patterns
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8 - Analyzing networks with NetworkX
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9 - Network Construction
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10 - Link Prediction



  

Other Material
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Diffusion and Cascading Behavior

Slides and Videos
from previous courses

are available
on the website
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Graph Neural Networks
● “deep learning meets network science”

https://graph-neural-networks.github.io/

https://graph-neural-networks.github.io/


Pedro Ribeiro – Network Science

Graph Representation Learning
https://www.cs.mcgill.ca/~wlh/grl_book/
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Machine Learning With Graphs
https://web.stanford.edu/class/cs224w/
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Graph Databases
https://en.wikipedia.org/wiki/Graph_database

https://en.wikipedia.org/wiki/Graph_database


  

MSc Thesis in/with
Network Science
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Me, Myself… and Graphs!
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[Intro – slow piano ballad]
Is this adjacency?
Is this just symmetry?
Caught in a structure
No escape from topology

Open your mind
Look to the sky and seeeee—
I’m just a node, now
I need no sympathy
Because I'm
In-degree, out-degree
Weighted edge, randomly
Any way it flows, the links really matter to me...
To meeee...

[Verse 1 – soft rock begins]
Mama, just built a graph
Put some edges in the file
Gave some weights, now watch it spiral
Mama, my code had just begun
But now I’ve gone and found a giant cliiiiique

Mama, ooooh…
Didn’t mean to blow your mind
If I find a hub again this time tomorrow
Carry on, carry on—as if Erdős still mattered
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[Verse 2 – growing intensity]
Too late, my model’s run
Sends a message to each friend
Through the shortest path it sends
Goodbye to random ties
I’ve got centrality—
Betweenness ranking’s climbing up on me

Mama, ooooh (any way the flow goes…)
I can’t resist this graph
I sometimes wish I'd never
seen PageRaaaaaank at all...

[Guitar Solo ]🎸

[Operatic Bridge – dramatic, many voices]
I see a little silhouetto of a node
Modularity! Modularity!
Will you do the detection?

Communities dividing, very very enlightening me!
(Oh-oh-oh) Clustering! (Oh-oh-oh) Clustering!
Clustering! Clustering! Figaro—metrics gooo!

[Heavy Rock Section]
I’m just a small node, nobody loves me
(He’s just a small node in a dense community!)
Spared from isolation by connectivity!

Easy come, easy go, will this edge let it grow?
Bipartite! No, we will not let it grow! (Let it grow!)
Weighted edge! We will not let it grow! (Let it grow!)
Directed? No! (Let it grow!) Undirected? No! (Let it grow!)
Never never let it grow—oooooo!
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[Breakdown – dramatic, soft then loud]
No, no, no, no, no, no, no!
Oh my modularity, my modularity!
Modularity, let me gooooooo—
Erdős has a devil put aside for meee!
For meeeee! For meeeeeee!

[Finale – epic and reflective]
So you think you can cluster and leave me to cry?!
So you think you can label my node and not say why?!
Oh baby—can’t do this to me baby—
Just gotta trace out, just gotta trace the whole graph here—

[Outro – soft piano, fading]
Oooh—
Nodes really matter…
Anyone can see…
Nodes really matter—
Nodes really matter...
To meeeeee...

(Any way the flow goes...) 💫
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