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Special Topics in Discrete Mathematics: Probabilistic Methods

Course Information
Intensive course in cooperation with the Doctoral Program "Discrete Mathematics"

Course Description
Paul Erdős was called “Der Zauberer von Budapest” and this course could certainly be entitled 
Erdős Magic.  Topics include: Basic Probabilistic Methods, Ramsey Numbers, Packing, Large 
Deviations via Chernoff Bounds. Much about Random Graphs: appearance of subgraphs, 
connectivity, clique and chromatic number.  Special attention to the Phase Transition when the 
Giant Component emerges, with connections to Birth Processes and to Mathematical Physics. 
Recent Algorithmic Results on the Lovász Local Lemma (due to Robin Moser) and the speakers 
"Six Standard Deviations Suffice" (due to Shackar and Meka).  We deal almost exclusively with 
asymptotic results and give methodologies (a highly pragmatic part of the course!) for finding 
asymptotically solutions.

Prerequisite
No formal prerequisite but that elusive "mathematical maturity" will be helpful.  The course includes 
elements of Discrete Math, of Probability, and of Theoretical Computer Science but we do not
assume a deep knowledge of these areas.  What is a graph, a tree, variance, Gaussian 
distribution, breadth-first search -- one should know about most of these at the start.

Reference
N. Alon, J. H. Spencer, The Probabilistic Method, 3rd Edition, John Wiley & Sons, New York, 2008.

Exam
upon necessity

Course Schedule and Place
• 08 – 19 October 2012, TU Graz
• Exact schedule and place of lectures will be announced in due course

Exercises
• two exercise sessions during 08 – 19 October 2012
• After each lecture, students will be given problems to work on in groups
• Exact schedule of exercise sessions will be announced in due course

Lecturer
Professor Joel Spencer, New York University

Joel Spencer is arguably best known for his book 
"The Probabilistic Method", a standard reference for 
powerful and widely used probabilistic tools in discrete 
mathematics. He was a co-founder of the journal 
"Random Structures and Algorithms", one of the 
leading journals in discrete mathematics and 
theoretical computer science. He holds a joint 
appointment as Professor of Mathematics and 
Computer Science at New York University's  
Courant Institute of Mathematical Sciences.


