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1.15 Binary tree

1.16 Matchings
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1.20 Cubic but no perfect matching

1.21 Small graph with basic defs

v

u

eendvertices
of e

edge
incident with
vertex

adjacent
vertices

1.22 Small digraph with basic defs

v

u w

e

terminal vertex
of e

initial vertex
of e

edge
incident with
vertex

in-going at w

out-going at w

1.23 A small multigraph

8



1.24 Edge contraction in a multigraph

1.25 5-wheel as minor in dodecahedron
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1.28 Comb inequality for TSP
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1.32 Nowhere-zero Z5-flow in the Petersen graph
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1.33 Nowhere-zero 5-flow in the Petersen graph
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1.34 Duals graphs
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1.35 Mycielski’s construction
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2 Geometry

2.1 Fano plane

2.2 Affine plane

2.3 Projective plane on 13 lines
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Note: Point 4 appears twice—otherwise line {1, 2, 3, 4} becomes hard to
draw.
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3 Polyhedra

3.1 Convex sets
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3.2 Simplex, cube, octahedron

3.3 2-dim simplex

3.4 Constraints vs convex hull

P = {x : Ax ≤ b} P = conv(V )
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3.5 Integral polytope

3.6 Projection
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3.8 Chvátal inequality
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3.9 Chvátal rank 2
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4 Functions

4.1 Standard normal distribution
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5 Misc

5.1 Congruences
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