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176 7. Planar and Spherical Tessellations
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Example 2. The (2,3,7) triangle. triangle, we
Klein [1879] made the astonishing discovery that there is a regular 14- ated by z —
gon with corner angles 27 /7 formed by 336 copies of the (2,3,7) triangle how to fill H
(Figure 7.18). If side 2i + 1 of this 14-gon is identified with side 2 + 6 ~ lation by (2
(mod 14), the result turns out to be a genus 3 surface § with two vertices. it is genera,t;
The two vertices of S correspond to the sets of even and odd vertices of
the 14-gon; hence, they each have angle sum 27. Thus, we again have a
hyperbolic surface, and we obtain the desired tessellation of H? by lifting
the tessellation of S to its universal cover. 7.3.1. Qener
Knowing now that the tessellation of H? exists, we can see that it is arientation i
symmetric because it is generated by reflections in the sides of the (2,3,7) the sides of §
triangle. (The mere appearance of regularity in a tessellation should not be
trusted, incidentally. See Exercise 7.3.3). 7.3.2. Verify
In these two examples we have used a compact surface as a shortcut 2 produce th
to HZ. Instead of filling H? with infinitely many triangles, we have filled i 7.3.3. The t
a compact surface with finitely many, then used the covering of the com- division of a
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