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There are two ways to tile a 2x2 board with 2x1tiles (= or ||). There are
thirty six ways to tile a 4x4 board with 2x1 tiles (you can check this by
listing all the possibilities!).

Question: How many ways are there to tile an 8x8 board with 2x1 tiles?

I'll explain a neat way to work this out using some techniques from graph
theory and linear algebra --- though no knowledge of that will be
assumed in advance. If there's time I'll talk about some other related
combinatorial/counting problems.
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