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Learning special and general relativity is harder for students than it seems. Textbooks can often 
be confusing and lead the reader to paradoxes even if one thinks that one has a good grasp of the 
concepts. A way to obtain a deep understanding of relativity is through many exercises. 
PROBLEM BOOK IN RELATIVITY AND GRAVITATION is the best resource for that 
purpose. It is aimed at advanced undergraduate students and graduate students who would like to
go through a variety of exercises.

Learners still need an ordinal textbook on relativity as this book has neither general explanations 
of concepts of relativity, nor definitions of mathematical terminologies such as manifolds or 
tensors, except for small notes at the beginning of each section. Because of this, I recommend 
this book for students who have already studied relativity once, and those who would like to test 
their knowledge and see how deeply they have understood the subject. Of course, the book is 
also accessible to students who are currently studying relativity as a complemment to their own 
textbooks. No book is perfect and I must admit that most of the problems are addressed for 
students in physics, hence, this book is not for students in mathematics who intend to seek 
physics as an application of Riemannian geometry.

A remarkable aspect of the book is that good solutions for all exercises are provided. These 
solutions are given in detail, and yet delivered in a mathematically simple manner. Some 
solutions become relatively long in order to avoid using too many mathematical theorems that 
are not familiar to physicists, but most of them are compact and they introduce some tricks to 
reduce the length of derivations. Readers already familiar with the notation, and who have a 
good grasp of the concepts of relativity should be able to follow the solutions without any 
trouble.

The first five sections deal only with special relativity. Readers study relativistic physics in flat 
spacetimes, which includes Lorentz transformation, particle decays and applications to elec- 
tromagnetism. Thus, these sections are useful for students in particle physics and other fields to 
learn relativistic physics. After many problems in flat spacetimes, readers are introduced to 
geometrical exercises of curved spacetimes in section 6 to 12. Even though there is no 
mathematical explanation of what curved spacetimes are, readers can gradually come to 
understand concepts of curved spacetimes and differences with flat spacetimes.



For students in gravitational physics, sections 1 to 12 are warm-ups. They should have developed
a good foundation of Riemannian manifolds as well as computational techniques in curved 
spacetimes after going through these sections. Finally, exercises in the physics of curved 
spacetimes such as black holes and cosmologies are given in section 13 and after.

PROBLEM BOOK IN RELATIVITY AND GRAVITATION provides a variety of interesting 
exercises, and I believe it would help readers achieve a clear understanding of relativity. It is a 
fairly old book covering only classical exercises, which should be complemented with recent 
developments in gravitational physics. I nonetheless highly recommend this book for students 
who would like to pursue gravitational physics.
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