Definition and Examples
Definition 1 A topological space M is an n-dimensional manifold or (n-
manifold) if

1. M is Hausdorft,

2. M is locally Euclidean, i.e., Vx € M, 3 a neighborhood U of x such that
U is homeomorphic to an open set in R™.
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For an open set U of a manifold, let ¢ : U — ¢(U) C R be a homeomor-
phism. We call (U, ¢) a coordinate chart.

Definition 2 Let M be an n-manifold. M is a differentiable manifold if
there is a system of open coordinate charts {(U,, ¢o)} covering M such that
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is differentiable. g, is called a coordinate transition map.
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Example 1 Manifolds
1. R™ itself.
2. A space with discrete topology, in which every set is open, is 0-manifold.
3. An open set in R".
4. 8™ Cc R,
5. A smooth surface in R®: {(z,y,2)|f(x,y,z) = 0} when Vf # 0.

6. An open set of n-manifold.



7. non-Hausdorff manifold: Consider the real line R with standard topology.
Add one more point 0’ to R set-theoretically, and give a topology as
follows: (1)The open sets of the original real line are open. (2)For any
open set U containing 0, the set (UU{0"}) —{0} is open. Then this space
R U {0’} is locally homeomorphic to R but not Hausdorff since any two
neighborhoods U of 0 and V' of 0" intersect.

8. oo(Figure 8) is not a manifold.

HW1. Show that S is a C* manifold.



