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PREREQUISITES: Csci 141, Csci 241, and Math 323 (high-level programming lan-
guage, elementary data structures and rudimentary knowledge of optimization) or their
equivalent.

DESCRIPTION: In the late 1990s a number of researchers noticed that networks in bi-
ology, sociology, and telecommunications exhibited similar characteristics unlike standard
random networks. In particular, researchers found that the cummulative degree distribu-
tions of these graphs followed a power law rather than a binomial distribution and that
their clustering coefficients tended to a nonzero constant as the number of nodes, n, be-
came large rather than O(1/n). Moreover, these networks shared an important property
with traditional random graphs—as n becomes large the average shortest path length
scaled with log n. This latter property has been coined the small-world property. When
taken together these three properties—small-world, power law, and constant clustering
coefficient—describe what are now most commonly referred to as scale-free networks.

TOPIC OUTLINE: The reading material from the books Linked and Complexity is to
be discussed in class. You will be given questions for each chapter and will be expected to
actively participate in classroom discussion. Coincident with these chapters we will cover
basic graph theory and portions of a SIAM Review article. There will be group research
projects in lieu of a final exam.

week 1: Ch. 1-3 of Linked; 1-3,1-4,1-5 of Chartrand
week 2: Ch. 4-6 of Linked; 1-6,2-1,2-2 of Chartrand
week 3: Ch. 7-9 of Linked; 2-3,2-4 of Chartrand
week 4: Ch. 10-12 of Linked; 3-1,3-2 of Chartrand
week 5: Ch. 13-16 of Linked; Sec. 1-2 Newman; Ch. 1 Complexity
week 6: Sec. 3-4 Newman; Ch. 2,3 Complexity
week 7: Sec. 5-6 Newman; Ch. 15,16,17 Complexity
week 8: Sec. 7-8 Newman; Ch. 18,19 Complexity
Exam
week 9: Paper by LATDW (2005).
week 10: Paper by Willinger, Doyle and Li (2004).
week 11: Executive Summary by students of current papers
week 12: Executive Summary by students of current papers
week 13: Group Project meetings with RKK
week 14: Project presentations.
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HOMEWORK: Homework emphasizing and extending lecture material will be assigned
and graded. Late homeworks are not accepted except in the case of an unanticipatable
absence (e.g. serious illness, death in the family, loss of your favorite DVD etc.).

GRADES: There will be a midterm exam and a course project. Each will count 30% of
the final course grade. The exam will be “almost closed book,” i.e. you may use two 8.5 by
11 inch sheet of notes. Such notes may be on both sides of the paper, but they should be
in orginal pen or pencil, not photo-copies. Homework assignments and Quizzes will be
given periodically throughout the semester and together will count 30% of the final course
grade. Some homework assignments will involve programming and the use of optimization
software. Finally, class discussion will be critical. 10% of the course grade will reflect your
participation and insightfulness in class discussions.


