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H—%  Differentiable manifolds
1. Differentiable manifolds
(1) BliE& B
(2) SO(2) is a compact manifold(Lie group)

2. Tangent spaces

Immersions and embeddings
(1) f:M — Nisanimmersion > if dim(M)=dim(N) then f is a local
diffeomorphism °
4. Vector fields  flow of a vector field  phase flow

Y%  Differential forms

1. Differential forms  exterior derivative
(1) The kernel of w=dz +%(Xdy— ydx) compute o(X,Y)

2. Integration on manifolds
3. Divergence theorem
4. Stokes theorem
5. Frobeniustheorem f&F i
¥ =%%  Riemannian manifolds
Affine connections  JEEfEZE)E  Covariant derivative
Lie derivative
Parallel transport
Levi-Civita connection

Exponential map
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Killing vector fields and isometry
(1)7153 4R A Killing field 5&—{& Jacobi field
7. Hopf-Rinow theorem

8. S*"2  SA"3  Hyperbolic planes  torus

i
E!
gl

Curvature
1. Curvature (1)Riemann curvature tensor (2)Ricci curvature (3)Scalar
curvature
(1) Isotropic< if the sectional curvature is a constant
(2) MaEk(Ellipsoid)fy =% Poincare disk FYsfrf#i=-1
Gaussian curvature with metric g=dr? + f*(r)d&”
(3) HEEAY Willmore EHE Mean curvature

(4) If the Ricci curvature 18 proportional to the metric tensor > then---

(5) If the Ricci curvature bounded from...
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(6) Compute the Ricci curvature of g =dr?+ f(r)*(d¢” +sin® ¢d6%)

(7) Scalar curvature of a hyperbolic plane

dx® + dy?

(8) Scalar curvature of a Riemannian surface with g(t) = .————;
e"+ X +y

Cartan structure equations
geodesics

Gauss-Bonnet theorem
Manifolds of constant curvature
Jacobi fields

Comparison theorems
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Lie groups
Geometric mechanics

General Relativity
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