Math 143
Exam 3 Study Guide

11-14-11
Exam 3 will be given in class on Thursday 11/17, and will cover the following material:

· 20:  Smallest Counterexample

· 21:  Proof by Induction

· 46:  Fundamentals of Graph Theory

· 47:  Subgraphs

· 48:  Connection

· 49:  Trees

· Graph Coloring (handout)

· Hamiltonian Cycles (handout)
To prepare for the exam, practice the exercises and proofs you did for homework, as well as examples from the book, handouts, and class notes.  Important definitions and concepts (be able to explain and/or create relevant examples):
1. Concept of a well-ordered set (required for proof by smallest counterexample)

2. Outline of proof by smallest counterexample, proof by induction

3. Basic graph definitions -- graph; planar graph; adjacent vertices; degree of a vertex; complete graph; edgeless graph; empty graph; n-colorable graph; chromatic number of a graph; 4-color theorem for planar graphs; sum of degrees for vertices in a graph
4. Subgraph definitions -- subgraph; spanning subgraph; induced subgraph; clique; clique number; independent set; independence number; complement of a graph
5. Walk/Path/Connection definitions -- walk; length of walk; concatenation of walks; path; path graph; connected vertices; is-connected-to relation; component; connected graph; cycle; Hamiltonian cycle
6. Graph relations (properties of):  is-adjacent-to (for vertices); is-connected-to (for vertices); is-a-subgraph-of  (for graphs)
7. Tree definitions -- forest; tree; leaf; spanning tree; number of edges in a tree or forest
8. Properties of trees – path uniqueness (p.414); every edge is a cut edge (p.415); most trees have leaves (p.416); take a leaf from a tree and the result is still a tree (p.417); connected graphs have spanning trees (p.419); every connected graph with |V| - 1 edges is a tree (p.419)
