
are covered mainly in part 3, which 
deals with tests of general relativity, 
post-Newtonian celestial mechanics, 
gravitational radiation, and stellar 
structure, and in part 5, which deals 
with cosmology. Together these two 
parts comprise roughly half the book. 
I was especially impressed with Wein- 
berg's presentation of post-Newtonian 
celestial mechanics. It contains one of 
the clearest discussions of the slow- 
motion approximation to be found any- 
where. The treatment of gravitational 
radiation is also very good as far as it 
goes. Many of the calculations in this 
section appear to be original and are 
a valuable contribution to the subject. 
This section is especially useful for 
understanding current attempts to de- 
tect gravitational radiation. The long 
discussion of cosmology in part 5 is 
also extremely useful. It of course con- 
tains a review of classical cosmology. 
But its main value lies in the presenta- 
tion of the recent developments to be 
found in chapter 15. The scope of this 

presentation can be judged by the list 
of over 300 references at the end of 
this chapter; of these, only about 20 

predate 1960. There are even refer- 
ences to papers that had not appeared 
in print at the time of publication. I 
found the sections on the thermal his- 

tory of the early universe, helium 

synthesis, formation of galaxies, and 
the theory of small fluctuations partic- 
ularly helpful as introductions to these 

subjects. 
In view of the excellent discussions 

contained in the sections of this book 
devoted to applications it is disappoint- 
ing to find that the presentation of the 

principles does not achieve the same 
level of excellence. I find here that 
there is both too much material and 
not enough. There are many long sec- 
tions devoted to derivations that can 

be found in any of a number of texts 
on tensor calculus and differential 

geometry. These derivations are always 
clearly presented and often novel, but 

they tend to obscure the essential ideas. 
The long discussion of symmetric 
spaces, for example, leaves the reader 
with no clear understanding of what 
he needs to know of this subject in 

order to understand the properties of 
various cosmological models. On the 

other hand, many of Weinberg's discus- 

sions leave one with the feeling that 
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material on the principles derives from 
books written prior to 1950. Since then 
a considerable amount of work has 
been done that has increased our un- 
derstanding of the foundations of gen- 
eral relativity, but very little of this 
material is discussed in this book. For 

example, although a large amount of 
work has been done on the initial value 
problem, the discussion of it here is 
limited to just over one page with no 
references given. At the end we are 
told that the initial value problem "can 
be programmed for an automatic com- 
puter, once we find an initial metric at 
x?= t that satisfies the constraints." 
But it is just the problem of finding 
this initial metric, which only now 
seems close to a solution, that causes 
all the difficulty. It also lies at the 
heart of the quantization problem, but 
it is completely ignored in the section 
on quantization. Likewise, the section 
on gravitational radiation, though con- 
taining many interesting results, is con- 
cerned solely with the linearized theory. 
It ignores all the really hard problems 
and the large amount of work by 
Bondi, Sachs, and others on these prob- 
lems. Finally, the author's discussion 
of the principle of general covariance 
is, I think, quite misleading. He res- 
urrects an old argument of Kretch- 
mann which has been seriously ques- 
tioned by several authors, and which, 
if true, would rule out one of the 

strongest arguments for Einstein's 

equations for the metric. 
To sum up, then, I would say that 

anyone seriously interested in modern 

cosmology and relativistic astrophysics 
will want to own a copy of this book. 
In these areas it is one of the best there 
is. One will have to look elsewhere, 
however, to find out what has hap- 
pened in other areas of general rela- 

tivity during the past 25 years. 
JAMES L. ANDERSON 

Department of Physics, 
Stevens Institute of Technology, 
Hoboken, New Jersey 
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