
The proof of the classification theorem of compact, connected surfaces relies on Rado’s
Theorem from 1925 that ensures:

Step 0: Any compact, connected surface can be triangulated by finite many triangles.

Using the triangulation one can show the following fact:

Step 1: Any compact, connected surface can be represented as the quotient space of
a polygon (some 2k-gon) whose edges are identified in pairs.

From this, one then uses a series of clever cut-and-paste ”tricks” to get such a polygon
to normal form, i.e. a polygon whose edge labels either correspond to the word aa−1

(sphere case) or a1b1a
−1
1 b−1

1 ...anbna−1
n b−1

n (connected sum of n tori case) or a1a1...amam

(connected sum of n projective planes case):
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