
Suggested Introductory Course in Mathematics

Graphs Graphs and their Representation Section 1.1

Isomorphisms Section 1.2

Union and Intersection Section 1.4

Subgraphs Subgraphs and Supergraphs Section 2.1

Spanning Subgraphs Section 2.2

Proof Technique: Induction
Proof Technique: Contradiction
Induced Subgraphs
Modifying Graphs Section 2.3

Decompositions Section 2.4

Edge Cuts Section 2.5

Bonds
Connected Graphs Walks Section 3.1

Cut Edges Section 3.2

Euler Tours Section 3.3

Fleury’s Algorithm
Trees Forests and Trees (except inset) Section 4.1

Spanning Trees Section 4.2

Fundamental Cycles and Bonds Section 4.3

Nonseparable Graphs Cut Vertices Section 5.1

Nonseparable Graphs Section 5.2

Blocks
Connectivity Vertex Connectivity Section 9.1

Edge Connectivity Section 9.3

Planar Graphs Plane and Planar Graphs Section 10.1

Faces Section 10.2

Duals
Euler’s Formula Section 10.3

The Four-Colour Problem Colourings of Planar Maps Section 11.1

The Five-Colour Theorem Section 11.2



Optional Topics

Stable Sets and Cliques Stable Sets and Clique Numbers Section 12.1

Turán’s Theorem Section 12.2

Ramsey Numbers and Ramsey Graphs Section 12.3

Bounds on Ramsey Numbers
Vertex Colourings Chromatic Number Section 14.1

Matchings Maximum Matchings Section 16.1

Matchings in Bipartite Graphs Section 16.2

Edge Colourings Edge Chromatic Number Section 17.1

Vizing’s Theorem Section 17.2

Hamilton Cycles Hamiltonian and Nonhamiltonian Graphs Section 18.1

Nonhamiltonian Planar Graphs Section 18.2

Path Exchanges Section 18.3

Cycle Exchanges
Dirac’s Theorem


