
Lecture 1: The basics of general relativity

December 12, 2020

This is my attempt at a 2-hour-long overview of general relativity (GR). I am

focusing only on topics relevant to future discussions of gravitational waves (GW).

Literature
I used primarily Hawking & Ellis and Landau & Lifshitz (vol 2). I like these two

books because they barely have any approach in common. It is nice to see things from

multiple angles.

Topics covered
We start with general remarks about GR and its origin. then we dive into manifolds.

In general relativity space-time is treated as a four-dimentional maniold. We introduce

manifolds and the structures living on them. Then we discuss how to operate with these

structures. We define Riemann tensor and its physical meaning. We write Einstein’s

equation. We take a limit to obtain Newtonian gravity. The purpose of this is to show

how gµ‹ looks in Newtonian case and to demonstrate that we can indeed absorb the

gravitational force into gµ‹ . Then we derive gravitational waves and calculate binary-star

inspiral. The last two scanned pages are taken from lectures by Chris Hirata.
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