
MATH 668 PLANNED OUTLINE (Optimistically; structure follows D. Lee's text): 
 
1. Review of Riemannian geometry/ scalar curvature results 
 
2. First and second variations of volume/ minimizing hypersurfaces and scalar curvature 
 
2A: The Yamabe problem 
 
3. The positive mass theorem (asymptotically flat case): proof via minimizing 
hypersurfaces 
 
3A: Mass of asymptotically hyperbolic manifolds 
 
4: The Riemannian Penrose Inequality and Inverse Mean Curvature Flow 
 
5: Spin geometry and Witten's proof of the positive mass theorem 
 
5A: Mass, capacity, potential theory approach 
 
6: Quasi-local mass: Brown-York, Wang-Yau and Bartnik's conjecture 
 
7: The EInstein equations: 3+1 decomposition, dominant energy condition, constraint 
equations 
 
8: The spacetime positive mass theorem and Penrose Conjecture 
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