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Lunch?

Mondays and Wednesdays
12-1
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Syllabus and required background

* Course website
e www.mtirfan.com/DCS-2350
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Seeing the world
through connections
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Diffusion/
Cascades/
Contagion

COVID United States, by state

population

Close encounters of the covid kind

deaths vs Log scales Covid-19, confirmed deaths
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Sources: Johns Hopkins University CSSE;

*To May 27th 2020
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Viral Facebook post (2013)
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Arab Spring (2010 — 2014)

Saudi Arabia

Mauritania

—Djibouti

[l Government overthrown [l Civil war [l Protests and governmental changes
[l Sustained civil disorder and governmental changes (Bahrain)

[l Major protests Minor protests [ll Related crises outside the Arab world
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Hush puppies (1995)
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Baltimore STD outbreak (1995)

* 1995 to 1996: 500% increase
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Iconic photo of Lafayette
Court housing




Graphs

Unifying element of our connected world

Reading: Ch 2 (Easley-Kleinberg)

Graphs

Basic Terminology

"Graph theory is a terminological jungle, in which
any newcomer may plant a tree." —John Barnes
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Undirected graph: Where do friends live? (2010)
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Political blogs (2005)

Directed graph
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Find subgraphs that
m‘__ake sense

Hig _
school

Girlfriend’s
pr/ BN friends

»

p. . v‘.‘//
https://griffsgraphs.wordpress.com/2012/07/02/a-facebook-

network/
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LinkedIn InMaps
https://blog.linkedin.com/2011/01/24/linkedin-inmaps
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Some Proeperties

Puzzles

Degree-sum formula
Max # of edges

Graphs

Paths
Cycles
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ARPANET (1970)

61

ARPANET (1974)

Honolulu  wmofr
LBL

Kjeller

NORSAR

"TIP" - Kan tilknyttes
vertsmaskiner og terminaler

@ "IMP" Kan tilknyttes
vertsmaskiner
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Graphs

Connectivity
Components

High school relationships (1993-95)

..’4.
Q s:':f.—
% 1 ¢
‘.i( s LET T /
v LY 4
[ S L2 . &
§ l"l"fdt"‘:‘g*.o’-r’f" — e
YAy SRz /
> 78 T 4

68

16



-—

Kaliningrad
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Konigsberg Bridge
Problem

Lo
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Network €-> Graph gk P - A
Node € Vertex b, V8D e 2. \
Edge: undirected vs. directed (arc)‘ KT P K _.'-r’:f e .\,4 r{\-
Degree of a node AN N /
Endpoints of an edge ekl . LSy 4 N \\
Directed, undirected, mixed graphs © #4 *e»— :‘f’.‘*‘ -~
Simple vs non-simple graph ‘ ’,‘f:)-‘r = 1
Subgraph ’ 2 o Y N
Degree-sum formula { \ * 1 7
Maximum number of edges 7(: \ \ A
Path +
Cycle N ’ \ — e =
Connected vs. disconnected graph * { i
Connected components of a graph < i
Eulerian circuit problem

High school relationships (1993-95)
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Reading

* Chapter 2 of Easley-Kleinberg
* Due before the next class
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