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proposal in the first few weeks of the course which ~ woders
will be discussed with the instructor for approval. Resources
Details: 12% for the first talk, 12% for the final talk, :“fhe”
and 12% for the written project.
» Assignments (60%)—All assignments will be of
equal weight and there will be 10 + 1 of them.
"5 CONKs
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References
» 2 = acceptable but needs some revisions.

» 1 =needs major revisions.

» 0 = way off.
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 Important things:

1. Classes run from Tuesday, January 19 to Tuesday,

Orientation

May 4, %Q“I?y?,“]f‘?[’??f‘?ﬁ
2. Add/Drop, Audit, Pass/No Pass The rise of

deadline—Monday, February 1. ::Ijol'k
3. Last day to withdraw—Monday, April 4 (Never!). i
4. Reading and Exam period—Thursday, May 6 to Nagshall

Friday, May 13. References

Do check the course Twitter account, @networksvox,
for updates regarding the course (part of the course
site).

"+, CoNKs
Academic assistance: Anyone who requires assistance P s i
in any way (as per the ACCESS program or due to |
athletic endeavors), please see or contact me as soon 'i'?f\uyﬁksﬂ')( 8l
3 Y VERMONT 10O

as possible.
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- Schedule in detéil:

Week number (dates)

Tuesday

Thursday

(1718 and 1720)
2(1/25 and 1/27)
3(2/2 and 2/4)
4(2/9 and 2/11)
5(2/16 and 2/18)

overview, branching networks [
branching networks Il

optimal supply networks Il
optimal supply networks Il

optimal supply networks IIl, random net-

works

branching networks I'and II
optimal supply networks | and Il
optimal supply networks Il
optimal supply networks lI
random networks

6 (2/23 and 2/25)
7 (3/1 and 3/3)
8(3/8 and 3/10)
9(3/15and 3/17)

generating functions
Town meeting day
Spring Recess
random networks

random bipartite networks
project presentations
Spring Recess

bipartite networks

| 70 (3/22 and 3/24)

: 11(3/29 and 3/31)
12 (4/5 and 4/7)
13 (4/12 and 4/14)
14.(4/19 and 4/21)
15 (4/26 and 4/28)
16 (4/3)

contagion

contagion

multilayer networks
assortativity

centrality

structure detection
organizational networks

contagion

chaotic contagion
multilayer networks
mixed random networks
structure detection
structure detection

+: 3-4 minutes each + 1 or 2 questions;
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 Projects

» Semester-long projects.

» Possible theme: Stories, Narratives, and
Language.

COcoNuTS
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: PrOjeCtS COcoNUTS
» Semester-long projects. B
» Possible theme: Stories, Narratives, and P:qe;‘fc mation
Language. e
A 5 networks
» Develop proposal in first few weeks. =iid
Resources
Nutshell
References
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Projects

» Semester-long projects.

» Possible theme: Stories, Narratives, and
Language.

» Develop proposal in first few weeks.

» May range from novel research to investigation of
an established area of complex systems.

COcoNuTS
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PI’OJeCtS COcoNuTS :

» Semester-long projects. 4
rientation
» Possible theme: Stories, Narratives, and

Projects

Language. The rise of
B % networks

» Develop proposal in first few weeks.
» May range from novel research to investigation of = resources

Models

an established area of complex systems. Nutshell
» Two talks + written piece + Project on Github References
Pages.

' CoNKs

| complex

1he O]
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- Projects

>
>

Semester-long projects.

Possible theme: Stories, Narratives, and
Language.

Develop proposal in first few weeks.

May range from novel research to investigation of
an established area of complex systems.

Two talks + written piece + Project on Github
Pages.
Usage of the VACC(4'is encouraged (ability to

code well = super powers).

COcoNuTS

Orientation
Course Information
Projects
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Models
Resources
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References
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- Projects

>
>

Semester-long projects.

Possible theme: Stories, Narratives, and
Language.

Develop proposal in first few weeks.

May range from novel research to investigation of
an established area of complex systems.

Two talks + written piece + Project on Github
Pages.

Usage of the VACC(4'is encouraged (ability to

code well = super powers).
Massive data sets available, including Twitter.

COcoNuTS

Orientation
Course Information
Projects

The rise of
networks

Models
Resources
Nutshell

References

"+, CoNKs

Complex Networ

The O]
ﬁ UNIVERSITY |g|
2l VERMONT |0

D 19 of 41


http://www.uvm.edu
http://www.uvm.edu/~pdodds
http://www.uvm.edu/~vacc/
http://www.uvm.edu/~pdodds/teaching/courses/2016-01UVM-303/output/

- Projects

>
>

Semester-long projects.

Possible theme: Stories, Narratives, and
Language.

Develop proposal in first few weeks.

May range from novel research to investigation of
an established area of complex systems.

Two talks + written piece + Project on Github
Pages.
Usage of the VACC(4'is encouraged (ability to

code well = super powers).
Massive data sets available, including Twitter.

Academic output (journal papers) resulting from
Principles of Complex Systems and Complex
Networks can be found here (4. Add more!

COcoNuTS
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se Information
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- Projects

>
>

Semester-long projects.

Possible theme: Stories, Narratives, and
Language.

Develop proposal in first few weeks.

May range from novel research to investigation of
an established area of complex systems.

Two talks + written piece + Project on Github
Pages.

Usage of the VACC(4'is encouraged (ability to

code well = super powers).
Massive data sets available, including Twitter.

Academic output (journal papers) resulting from
Principles of Complex Systems and Complex
Networks can be found here (4. Add more!

We'll go through a list of possible projects soon.

COcoNuTS

Orientation
se Information
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References
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COcoNuTS

——————————— Orientation
s
The rise of
s twork:
» 1 to 3 word encapsulation = a b
= soundbite = a buzzframe, =
< | 1‘” : esources
» 1 sentence, title, Nutshell
AR » few sentences, a haiku, e
» a paragraph, abstract,
Iy @ » short paper, essay,
» long paper,
> chapter, ", CoNKs
» book,
g W e
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~ Key Observation:
» Many complex systems

can be viewed as complex networks
of physical or abstract interactions.
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Key Observa'ticjn:

» Many complex systems

g Orientation
can be viewed as complex networks
of physical or abstract interactions.

The rise of
» Opens door to mathematical and numerical NEONS
analysis. Models
Resources
Nutshell
References
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Key Observation:

» Many complex systems
can be viewed as complex networks
of physical or abstract interactions.

» Opens door to mathematical and numerical
analysis.

» Dominant approach of last decade of a
theoretical-physics/stat-mechish flavor.
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Key Observation:

>

Many complex systems
can be viewed as complex networks
of physical or abstract interactions.

Opens door to mathematical and numerical
analysis.

Dominant approach of last decade of a
theoretical-physics/stat-mechish flavor.
Mindboggling amount of work published on
complex networks since 1998 ...
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- Key Observation:

» Many complex systems

T Orientation
can be viewed as complex networks L
of physical or abstract interactions. S
» Opens door to mathematical and numerical networks
analysis. =
» Dominant approach of last decade of a KilEenail
theoretical-physics/stat-mechish flavor. References
» Mindboggling amount of work published on
complex networks since 1998 ...
» ...due to your typical theoretical physicist:
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The O]
o B

Dav 21 0f 41


http://www.uvm.edu
http://www.uvm.edu/~pdodds

- Key Observation: COcONLTS

| » Many complex systems a
can be viewed as complex networks
of physical or abstract interactions.

» Opens door to mathematical and numerical E:fwrf“isf
analysis. -
» Dominant approach of last decade of a KilEenail
theoretical-physics/stat-mechish flavor. References
» Mindboggling amount of work published on
complex networks since 1998 ...
» ...due to your typical theoretical physicist:

» Piranha physicus
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COcoNuTS

- Key Observation:

» Many complex systems

Orientation

can be viewed as complex networks
of physical or abstract interactions.
The rise of
» Opens door to mathematical and numerical NEONS
anaIyS|S Models
. Resources
» Dominant approach of last decade of a e
theoretical-physics/stat-mechish flavor. BERE

» Mindboggling amount of work published on
complex networks since 1998 ...

» ...due to your typical theoretical physicist:

» Piranha physicus CONKS
» Huntin packs.
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Key Observation:

» Many complex systems e
can be viewed as complex networks
of physical or abstract interactions.

» Opens door to mathematical and numerical Ly UlE
analysis. g”‘)de'f

» Dominant approach of last decade of a e
theoretical-physics/stat-mechish flavor. Retesdhrad

» Mindboggling amount of work published on
complex networks since 1998 ...

» ...due to your typical theoretical physicist:

The rise of

» Piranha physicus

T CoNKs

» Huntin packs.

» Feast on new and interesting |deas .
(see chaos, cellular automata, .
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- Popularity (according to Google Scholar) B i
Orientation
“Collective dynamics of ‘small-world’ networks” The e o]
Duncan Watts and Steve Strogatz Madels
Nature, 1998 Resources
Times dted! ~ 287017 (4" (@s of January 18, 2016) :u:She”

“Emergence of scaling in random networks”

Laszl6 Barabéasi and Réka Albert
Science, 1999

Times cited: (Z" (as of january 18, 2016)
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Orientation
Course Information
“Collective dynamics of ‘small-world’ networks” The rise of

AEENOTKS
Duncan Watts and Steve Strogatz Models
Nature, 1998 Resources
Times cited: ~ 28,017 (3 (as of january 18, 2016) e
************** References

“Emergence of scaling in random networks”

Laszl6 Barabéasi and Réka Albert
Science, 1999

Times cited: (Z" (as of january 18, 2016)
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“Collective dynamics of ‘small-world’ networks” The rise of

AEENOTKS
Duncan Watts and Steve Strogatz Models
Nature, 1998 Resources
Times cited: ~ 28,017 (3 (as of january 18, 2016) e
************** References

“Emergence of scaling in random networks”

Laszl6 Barabéasi and Réka Albert
Science, 1999

Times cited: ~ 24, 236 (" (as of january 18, 2016)
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Some important models:
1. generalized random networks (touched on in 300)
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Some important models:
1. generalized random networks (touched on in 300)
. scale-free networks (' (partly covered in 300)

2
3. small-world networks (&' (covered in 300)
4

. statistical generative models (p*)
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Some important models:
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generalized random networks (touched on in 300)
scale-free networks (£ (partly covered in 300)

statistical generative models (p*)
generalized affiliation networks (covered in 300)
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1. generalized random networks:
» Arbitrary degree distribution P,.
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- Models

» Arbitrary degree distribution P,.
» Wire nodes together randomly.
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» Create ensemble to test deviations from
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| MOdelS COcoNuTS :

Orientation
T‘I‘w; ’r'\se of
networks
Models

» Arbitrary degree distribution P,. Resources

» Wire nodes together randomly. z::"e”ce

» Create ensemble to test deviations from

randomness.
» Interesting, applicable, rich mathematically.
» We will have fun with these things ...
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- Models
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» Preferential attachment model
with growth:
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» Generative model % G

» Preferential attachment model references
with growth:

» P[attachment to node i] o k.

» Produces P, ~ k7 when
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QOrientation
The rise of
» Introduced by Barabasi and Do
Albert %! Models
A Resources
» Generative model % G

» Preferential attachment model references
with growth:

» P[attachment to node i] o k.
» Produces P, ~ k7 when

a =1
v =2.5, (k) =18, » Trickiness: other models % CoNKs
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Review articles:
» S. Boccaletti et al.,
Physics Reports, 2006,
“Complex networks: structure and dynamics” !
Times cited; ~ 6,034 (Z" s of january 18, 2016)

» M. Newman,
SIAM Review, 2003,
“The structure and function of complex
networks” "]
Times cited: ~ 13,536 (Z" (as of january 18, 2016)

» R. Albert and A.-L. Barabasi
Reviews of Modern Physics, 2002,
“Statistical mechanics of complex networks” !
Times cited; ~ 16,041 C}J' (as of January 18, 2016)
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» The field of complex networks came into existence
in the late 1990s.

» Explosion of papers and interest since 1998/99.

» Hardened up much thinking about complex
systems.

» Specific focus on networks that are large-scale,

sparse, natural or man-made, evolving and
dynamic, and (crucially) measurable.
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» Specific focus on networks that are large-scale,
sparse, natural or man-made, evolving and
dynamic, and (crucially) measurable.
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1. Physical (e.g., river networks), % E‘ONKE
2. Interactional (e.g., social networks), W o S
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» Two main areas of focus:

1. Description: Characterizing very large networks
2. Explanation: Micro story = Macro features
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1. Description: Characterizing very large networks
2. Explanation: Micro story = Macro features

» Some essential structural aspects are understood:
degree distribution, clustering, assortativity, group
structure, overall structure, ... "+, CoNKs
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