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Graph Theory

Graph Theory

* Graph formalism

-G =[.E)
= Werbces

—Edpes=
* Directed Graph
— EBEdpes ordered pairs

* Undirected Graph
— EBEdpes sets of size two

Graph examples

v Communication Metworks
* Road networks

Social networks

* Community Graph
—Linked In, Face Book
* Transaclions
— Ebay
* Authorship
— Erdos Number

The web graph

Page Rank
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= Detarmine the value
of 3 page based on
link analysis
= Model of randomby
traversing 3 graph
'Weighling factiors on
nodes
Damping (rmndom
transilions}




Graph terminology

» Meighborhood ~ Degree

Degree sequence

= Find a graph with
degres seJuence
332 1.1

« Find a graph with
degres seJuence
333343

Handshake Theorem

Zo = z deglv)

vel’

Directed Degree Theorem

Z deg (v) = Z I.:.I.'|:[,I [v] = |E]
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Special Graphs
+ Complete Graphs K,
* Cycle G,
+ Hypercube O,

+ Mesh M__

Bipartite Graphs
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2-coloring

* A graph is two colorable iff all cycles have
even length

Graph Representations

* Adjacency Lisis

* Adjacency Malrices

Graph Connectivity

Strong connectivity vs. Weak
Connectivity

Strongly Connected
Components

Counting Paths

Let A be the Adjacency Matroc.  What is A®?
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