It's Fall Break, | don't want to teach

CS 2800: Discrete Structures, Fall 2014

Sid Chaudhuri
























Biswaroop Mukherjee



John Porter






Mousseau and Derreumaux, 2008



American Airlines



Steven Strogatz, NYTimes





http://page.mi.fu-berlin.de/polthier/video/Geodesics/Scenes.html

Milner Research Group, PSU



actual star observed star

www.physics.uwyo.edu
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Bbot assists in activity by opening fridge dook

Koppula and Saxena, Cornell, 2013, http://pr.cs.cornell.edu/anticipation/




neukom.dartmouth.edu


http://pr.cs.cornell.edu/anticipation/
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Alcatraz Island (=)




Regular Small-world

Increasing randomness

Watts and Strogatz, Cornell, 1998



Average path lengths

e 225k Film actors: 3.65

* 5k nodes on US power grid: 18.7
o 282 neurons of C. elegans: 2.65
e /2Im Facebook users: 4.74

Watts and Strogatz, 1998; Facebook, 2011



If geometry tells us about distances, what
do distances tell us about geometry?



Positive

Zero

Negative

Jhausauer@wikipedia



Positive  Negative

www.ian-ko.com



Can a 2D ant on a 2D surface tell if it lives In a
space of positive, negative or zero curvature?



Can a 2D ant on a 2D surface tell if it lives In a
space of positive, negative or zero curvature?

Can a person, in 3D?



Can a 2D ant on a 2D surface tell if it lives In a
space of positive, negative or zero curvature?

Can a person, in 3D?

Yes, by measuring distances!



Gemmer an d Venkataraman 1, 2013



after 12 days R after 14 days
Sharon et al. 2004



Sharon et al. 2004



Sum of angles > 180° Sum of angles < 180°

Blayne Heckel
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M. C. Escher, Circle Limit Il



How long Is the coastline?

www.british-towns.net



2400km

Avsa@wikipedia



2800km

Avsa@wikipedia



3450km

Avsa@wikipedia



The Koch snowflake

Wikipedia



The Koch snowflake

/\

Wikipedia



The Koch snowflake

Wikipedia



The Koch snowflake

Wikipedia



The Koch snowflake

In the limit: bounded area, unbounded perimeter

Wikipedia
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