ArsDigita University

Month 2:  Discrete Mathematics - Professor Shai Simonson

General Description

This course covers the mathematical topics most directly related to computer science. Topics  include: logic, relations, functions, basic set theory, countability and counting arguments, proof techniques, mathematical induction, graph theory, combinatorics, discrete probability, recursion, recurrence relations, and number theory.  Emphasis will be placed on providing a context for the application of the mathematics within computer science.  Some of these applications are listed below.

The analysis of algorithms requires the ability to count the number of operations in an algorithm.  Recursive algorithms in particular depend on the solution to a recurrence equation, and a proof of correctness by mathematical induction.  The design of a digital circuit requires the knowledge of Boolean algebra.  Software engineering uses sets, graphs, trees and other data structures.   Number theory is at the heart of secure messaging systems and cryptography.  Logic is used in AI research in theorem proving and in database query systems.  Proofs by induction and the more general notions of mathematical proof are ubiquitous in theory of computation, compiler design and formal grammars.  Probabilistic notions crop up in architectural trade-offs in hardware design.

Lectures

Lectures will about two hours every morning, with review recitations of one or two hours each afternoon.  The text is Discrete Mathematics and its Applications (http://www.mhhe.com/math/advmath/rosen/) by Kenneth Rosen.  Required readings from the text are posted on the syllabus.  Required reading also includes How to Solve It by Polya, and my article on How to Read Mathematics (http://academics.stonehill.edu/compsci/History_Math/math-read.htm).   Concrete Mathematics by Graham, Knuth and Patashnik is an excellent reference.  

Problem Sets

There will be seven problem sets.  Each one is due two days after it is handed out.  Solutions to the problem sets will be posted soon after the grading for that problem set is complete.  There will be a special challenge problem set, involving a fun research problem which demands the ability to analyze combinatorial ideas, and write programs to help search for solutions.

Exams and Final

There will be three exams and one final.  The three exams will be on Sundays, November 5, 12 and 19.  The final will be on the last day of class Thursday, November 30.

Special

There will be a regular class on Sunday November 26 after Thanksgiving at 3 PM.

