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Topic 2: surfaces!

Topic 3: knots! @
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Topic 1: graphs!
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Have we seef® before? Is it one of the standard ones (lines, cycles
complete graphs, complete bipartite graphs)?

How many vertices and edges ddgshave?
What is its Euler characteristic?
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Is G connected? How many connected components dedsave?
IsG a tree? If not, then can we nd a spanning tree?

What are its paths (start and endpoint might be di erent)? What are
its circuits?
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DoesG have an Eulerian circuit? Do&s have an Eulerian path?
Is G planar, i.e. does it embed into the plane = the disc$*?
DoesG embed into other surfaces?

How many colors do we need to color maps de nedd®
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Let us answer 1-10 for the Pappus graph
But before, let us recall what the above are!
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Basics

A connected graph withVj = 6,jEj= 8, = 2 and one loop:

A non-connected graph witfvj= 9,jEj=9, = 0:

Three connected components
S
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Standard graphs

Line:. . . .

Cycle

Complete

Complete bipartite

Topology recollection



Standard graphs part 2

Exercise Check whether you understand how the various standard grapl
are related and what properties they have. For example, which ones are
subgraphs, which ones are planar etc.
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Trees are acyclic, so only the right graph below is a tree:

A tree is a connected graph that has no non-trivial circuits

e Saturated hydrocarbons
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Methane

Ethane Propane Butane

Trees satisfy many properties and are always amenable for induction, e.
prove the following as an exercise:
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