
Spacetime and Geometry
Mathematics of General Relativity by James Cook

1. Course Overview

2. Spacetime or Timespace

3. Index Calculations, Summation, an Example from Vector Algebra

4. Lorentz Transformations and Euclidean Isometries

5. Newtonian Space and Minkowski Space

6. Tensor Calculations in Minkowski Space and More

7. 4-Vectors and Physics in Special Relativity

8. Maxwell’s Equations

9. Lagrangian Mechanics

10. Classical Field Theory

11. (a) Equivalence Principle Sketched

(b) On Calculus on Manifolds, a Lightning Tour

12. Metric on Spacetime

13. Overview of Curvature and Einstein’s Field Equations

14. (a) Covariant Derivatives and Curvature from Frankel

(b) Covariant Derivatives and Curvature from Carroll

15. Variational Calculus and Geodesics

16. Einstein’s Equations and a Word on Generalizations of GR

17. Schwarzschild Solution

18. Gravitational Waves

19. Cosmological Models

20. (a) Tetrad Method, Lorentzian frames

(b) Calculating Curvature via Tetrad Formalism, Future Reading
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