                           LTCC Proposed Course
• Title: The probabilistic method

• Basic Details

   - Core Audience: pure.

   - Course Format: 10 hours lectures.

• Course Description:

   - Keywords: combinatorics, graph theory, number theory, non-constructive proofs, Ramsey theory.

   - Syllabus:  


Techniques:


The basic method: the union bound, linearity of expectation, Jensen's inequality. Alterations. The second moment method. Lovasz local lemma. Borel-Cantelli. Concentration of measure: the Chernoff bound, Janson's inequality, Azuma's inequality, Talagrand's inequality. Entropy: Shearer's lemma


Applications:


Property B, Ramsey numbers, Cross-intersecting families of sets, Weierstrass-Bernstein theorem, Hardy-Ramanujan theorem, Clique number and chromatic number of a random graph. Various other applications in linear algebra, discrete geometry and combinatorics.

   - Recommended reading: ﻿Alon, Noga; Spencer, Joel H. (2000). The probabilistic method (2ed). New York: Wiley-Interscience. ISBN 0-471-37046-0.

   - Additional Optional reading: Jiri Matousek and Jan Vondrak. Lecture notes on the probabilistic method, available on-line: http://kam.mff.cuni.cz/~matousek/prob-ln-2pp.ps.gz

   - Prerequisites: Basic undergraduate probability theory.

• Format:

   - No of discussion/problem sheets: 4

   -Electronic lecture notes: Will be posted at http://www.ucl.ac.uk/~ucahjmt/courses/prob.html
   - Necessary support facilities: Whiteboard or blackboard

   - Proposed timing: 10.30-12.30 Feb 22,﻿ Mar 1, Mar 8, Mar 15, Mar 22. 

   - Lecture/problem session split (hours of each): 8/2

• Lecturer Details: 

   - Lecturer: John Talbot


   - Lecturer home institution: UCL

   - Lecturer e-mail: talbot@math.ucl.ac.uk

   - Lecturer telephone number: 02076794102


