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Abstract: Key notions from statistical physics, such as &quot;phase transitions&quot; and &quot;critical phenomena&quot;, are providing important
insights in fields ranging from computer science to probability theory to epidemiology. Underlying many of the advances is the study of phase
transitions on models of networks. Starting from the classic ideas of Erdos and Renyi, recent attempts to control and manipulate the nature of the
phase transition in network connectivity will be discussed. Next, the influence of self-organization on phase transitions will be presented, as well as
connections between the jamming transition in models of granular materials and constraint satisfaction problems in computer science. Finally,
turning to network growth, I will show that local optimization can play a fundamental role leading to the mechanism of Preferential Attachment,
which previously had been assumed as a basic axiom and, furthermore, resolves a long standing controversy between Herb Simon and Benoit
Mandelbrot. 

Pirsa: 09050004 Page 1/78



Pirsa: 09050004 Page 2/78



Pirsa: 09050004 Page 3/78



Pirsa: 09050004 Page 4/78



Pirsa: 09050004 Page 5/78



Pirsa: 09050004 Page 6/78



Pirsa: 09050004 Page 7/78



Pirsa: 09050004 Page 8/78



Pirsa: 09050004 Page 9/78



Pirsa: 09050004 Page 10/78



Pirsa: 09050004 Page 11/78



Pirsa: 09050004 Page 12/78



Pirsa: 09050004 Page 13/78



Pirsa: 09050004 Page 14/78



Pirsa: 09050004 Page 15/78



Pirsa: 09050004 Page 16/78



Pirsa: 09050004 Page 17/78



Pirsa: 09050004 Page 18/78



Pirsa: 09050004 Page 19/78



Pirsa: 09050004 Page 20/78



Pirsa: 09050004 Page 21/78



Pirsa: 09050004 Page 22/78



Pirsa: 09050004 Page 23/78



Pirsa: 09050004 Page 24/78



Pirsa: 09050004 Page 25/78



Pirsa: 09050004 Page 26/78



Pirsa: 09050004 Page 27/78



Pirsa: 09050004 Page 28/78



Pirsa: 09050004 Page 29/78



Pirsa: 09050004 Page 30/78



Pirsa: 09050004 Page 31/78



Pirsa: 09050004 Page 32/78



Pirsa: 09050004 Page 33/78



Pirsa: 09050004 Page 34/78



Pirsa: 09050004 Page 35/78



Pirsa: 09050004 Page 36/78



Pirsa: 09050004 Page 37/78



Pirsa: 09050004 Page 38/78



Pirsa: 09050004 Page 39/78



Pirsa: 09050004 Page 40/78



Pirsa: 09050004 Page 41/78



Pirsa: 09050004 Page 42/78



Pirsa: 09050004 Page 43/78



Pirsa: 09050004 Page 44/78



Pirsa: 09050004 Page 45/78



Pirsa: 09050004 Page 46/78



Pirsa: 09050004 Page 47/78



Pirsa: 09050004 Page 48/78



Pirsa: 09050004 Page 49/78



Pirsa: 09050004 Page 50/78



Pirsa: 09050004 Page 51/78



Pirsa: 09050004 Page 52/78



Pirsa: 09050004 Page 53/78



Pirsa: 09050004 Page 54/78



Pirsa: 09050004 Page 55/78



Pirsa: 09050004 Page 56/78



Pirsa: 09050004 Page 57/78



Pirsa: 09050004 Page 58/78



Pirsa: 09050004 Page 59/78



Pirsa: 09050004 Page 60/78



Pirsa: 09050004 Page 61/78



Pirsa: 09050004 Page 62/78



Pirsa: 09050004 Page 63/78



Pirsa: 09050004 Page 64/78



Pirsa: 09050004 Page 65/78



Pirsa: 09050004 Page 66/78



Pirsa: 09050004 Page 67/78



Pirsa: 09050004 Page 68/78



Pirsa: 09050004 Page 69/78



Pirsa: 09050004 Page 70/78



Pirsa: 09050004 Page 71/78



Pirsa: 09050004 Page 72/78



Pirsa: 09050004 Page 73/78



Pirsa: 09050004 Page 74/78



Pirsa: 09050004 Page 75/78



Pirsa: 09050004 Page 76/78



Pirsa: 09050004 Page 77/78



Pirsa: 09050004 Page 78/78


