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Suggested readings

• Evan Chen’s

– advice On reading solutions, available at https://blog.evanchen.
cc/2017/03/06/on-reading-solutions/.

– Advice for writing proofs/Remarks on English, available at https:
//web.evanchen.cc/handouts/english/english.pdf.

• Evan Chen discusses why math olympiads are a valuable experience for
high schoolers in the post on Lessons from math olympiads, available at
https://blog.evanchen.cc/2018/01/05/lessons-from-math-olympiads/.

Example 1 (Putnam 2002 A2). Given any five points on a sphere, show that
some four of them must lie on a closed hemisphere.

Remark. Let S be a sphere and C be a great circle on it. Then C divides S into
two parts, which are called the hemispheres defined by C. Any such hemisphere
together with the great circle C is called a closed hemisphere. In Fig. 1, there
are a few examples of closed hemispheres. Those are the grey ones together
with the great circles marked in red, and the blue ones together with the great
circles marked in red.

Summary — Apply the pigeonhole principle.

Walkthrough —

(a) Draw a great circle passing through at least two of the five points.

(b) At least one closed hemisphere contains at least two of the remaining
three points.

(c) Conclude!

Solution 1. Draw a great circle passing through at least two of the five points.
Then at least one closed hemisphere contains at least two of the remaining
three points. This proves the result. See [AN10, Example 3.2]. ■
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Figure 1: USA Putnam 2002 A2, Example 1

10 The material posted here and at this blog by Evan Chen are quite useful.
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