Math 561    Syllabus

Graph theory is an important branch of mathematics  today in part as a result of the computer revolution and has found comfortable niches within both applied mathematics and computer science. The course is mathematically oriented but it does contain many important graph algorithms and applications from computer science. Techniques from math 245 are important but the class is largely self-contained.

Text: Applied Combinatorics, Prentice-Hall   by Fred S. Roberts

I. BASIC CONCEPTS (four weeks)
a) Graphs, directed graphs and the isomorphism problem

b) Connectedness, joining, reaching in graphs

c) The chromatic polynomial and  applications to the four color problem

d) Basic theorems on trees, searching and sorting algorithms

II. EXISTENCE QUESTIONS (four weeks)

a) Depth first search

b) One way street assignment problem

c) Eulerian chains - the famous Konigsberg Bridge Problem

d) Applications of Eulerian chains, DNA coding 

e) De Bruijn coding sequences,computer graph plotting

f) Hamiltonian paths,Ore's theorem tournaments, Facilities design

III. MATCHING AND COVERING (four weeks)

a) Systems of distinct representatives

b) Equivalence of famous combinatorial theorems -P. Hall ,
Konig's, Max Flow/Min Cut, Konig-Egervary

c) Finding a maximum matching, notions of deficiency

IV. OPTIMIZATION QUESTIONS (three weeks)

a) Minimum spanning trees, Kruskal and Prim's algorithms

b) Dijkstra's shortest path and applications

c) Network flow problems and applications

d) Optimal assignment problem- Hungarian algorithm

There will be two midterms, a final and regularly assigned and graded homework.

