CONSTRUCTING A C*° MANIFOLD

Step 1 (Set step):  Start withaset X.
Step 2 (Topological space step):  Topologize X by introducing atopology on X .
Thismakes (X, 7" into atopological space.
Step 3 (Topological manifold step):  Show that
1. (X, T) issecond countable
2. (X, T) isHausdorff
3. (X, T) islocally Euclidean
Thismakes (X, T) into atopological manifold.
Step 4 (Topological atlasstep):  Let A = {(Uq, Va, 9a) : @ € A} where
1.Vae AU, €7 (i.e. U, isan open subset of X)
2. {Us}aen isan open cover of X
3.Va € A, V, isan open subset of R™
4.Va € A, ¢, : U, = V, isahomeomorphism
Suchan A iscalled atopological atlas, and such an atlas can be constructed since (X, 7) islocally Euclidean.
Step 5 (C°-atlasstep):  Show that Vo, 8 € A, (Un, Va, va) € A and (Ug, V3, ¢3) € A are C*-related:
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Then show that 7,4 : g@g(Ua N Ug) = pa(Ua N Ug) isC.
Thismakes A into a C*°-atlas.
Step 6 (C°-manifold step):  Let M = (X, T, |.A|), where|.A| isthe unique maximal atlas containing .A.

Then M isaC®-manifold.



