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Topics: 

1. Einstein equation from variational principle. Einstein—Hilbert and Gibbons—Hawking—

York action.  

2. Matter energy-momentum tensor. Energy conditions. 

3. Geodesic motion and geodesic deviation equation.  

4. Kinematic quantities, optical scalars. Raychaudhuri equation, focusing theorem. Weak and 

strong gravitational lensing. 

5. Israel junction conditions on spacelike hypersurfaces. The Lanczos equation. 

6. The Arnowitt—Deser—Misner 3+1 decomposition of spacetime, the Hamiltonian formalism 

of gravity. 

7. Spherically symmetric black holes: Schwarzschild, Reissner-Nordström and Vaidya 

spacetimes, Penrose—Carter diagrams. 
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