4.0 Differential forms and integration
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4.0.1 Exterior product and exterior derivative
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4.0.2 Volume forms and integration
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4.0.2 The Hodge dual
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4.0.4 Stokes' theorem
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4.1 Invariant actions in metric manifolds
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4.1.1 Scalar field in a background metric
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4.1.2 Higher derivatives and boundary terms
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4.1.3 More in minimal coupling to the gravitational field
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4.1.4 The gravitational energy-momentum tensor
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4.1.5 The Principle of General Covariance and the
second Noether theorem
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4.2 The Einstein-Hilbert action
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4.2.1 Einstein's equations in vacuum
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4.2.2The York-Gibbons-Hawking boundary term
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4.2.3 Noether's second theorem and the contracted
Bianchi identity
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4.2.4 The cosmological constant term
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4.2.5 Coupling to matter fields
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4.2.6 Coupling to fluids
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4.2.6.1 Newtonian perfect fluids
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4.2.6.2 Relativistic perfect fluids
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4.2.6.1 Fundamental fields as fluids
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4.2.6 Coupling to point-like particles. Motion of test
particles in gravitational fields
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4.3 The weak field limit of the Einstein equations
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4.3.1 Point particles coupled to weak gravitational fields
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4.4 Covariant generalizations of GR and higher
curvature and derivative terms
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