
CONSTRUCTING A
� �

MANIFOLD

Step 1 (Set step): Start with a set � .

Step 2 (Topological space step): Topologize � by introducing a topology on � .

This makes �� � � � into a topological space.

Step 3 (Topological manifold step): Show that

1. �� � � � is second countable

2. �� � � � is Hausdorff

3. �� � � � is locally Euclidean

This makes �� � � � into a topological manifold.

Step 4 (Topological atlas step): Let � � 	�
� � �� � 
� � � � � � � where

1. �� � � � 
� � � (i.e. 
� is an open subset of � )

2. 	
� ���� is an open cover of �
3. �� � � , �� is an open subset of ��
4. �� � � , 
� � 
� � �� is a homeomorphism

Such an � is called a topological atlas, and such an atlas can be constructed since �� � � � is locally Euclidean.

Step 5 (� � -atlas step): Show that �� � � � � , �
� � �� � 
� � � � and �
� � �� � 
� � � � are � � -related:

Thus let ��� � 
� � � !" #"$ %" #"$ &
'
� � �$ !" #"$ %" #"$ ()*

Then show that ��� � 
� �
� + 
� � � 
� �
� + 
� � is � � .

This makes � into a � � -atlas.

Step 6 (� � -manifold step): Let , � �� � � � �� ��, where �� � is the unique maximal atlas containing � .

Then , is a � � -manifold.
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