Please use words to describe the solution process.
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A soccer ball is formed by stitching together pieces of material that are regular pen-
tagons and regular hexagons. The lengths of the sides of these polygons are all the
same. so the edges match up exactly. Each corner of a polygon is the meeting place for
exactly three polygons.

Prove that there must be exactly 12 pentagons.




HINT:

[image: image2.png]50.11 Draw a graph on the surface of the soccer ball. Place one
vertex in each polygon and join vertices by an edge if their
polygons abut each other. Notice that this is a planar graph in
which every face is a 3-cycle and all vertices have degree 5 or
6.

Suppose there are a vertices ot degree 5 and b vertices of de-

gree 6. Count the number of edges in two ways to derive
a=12.




