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This is the most recent of several books appearing over the last fifteen 
years or so which well may help to restore analytical mechanics to the im­
portant place it once occupied in the training of mathematicians. Courses 
in this subject, then known as "rational mechanics", were standard fare in 
many mathematics departments until about 50 years ago, at which time 
they virtually disappeared and the subject went underground for a gener­
ation of mathematicians—at least as far as graduate study in the United 
States was concerned. Of course, it did not disappear as a topic of research, 
and in fact this spate of excellent books has surely resulted in large part 
from the profound and exciting research which has been done in analytical 
mechanics or has been suggested by it over this same period, and in some 
part too from the tremendous advances in related manifold theory and 
differential geometry, which have revolutionized the approach to mechan­
ics and made much of this work possible. Happily there now exist several 
extremely well written and carefully designed texts from which a graduate 
student or working mathematician can learn this important subject, the 
well-spring of so much mathematics, and can even come up to the very 
frontiers of research. Of these the books of Arnold [1] and Abraham and 
Marsden [2] may be the most frequently used and best known (in English). 
To this I would add one of the earliest of this breed, Godbillon [3], which 
like the other two is extremely clear and well written but which because 
of its more limited scope has the advantage (especially for the beginner 
who wants a quick start) of being very much shorter. The present book 
of Libermann and Marie, which is based on courses given to graduate stu­
dents at the University of Paris VI and VII, is very similar in level and 
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"prerequisites" to these three. In style and treatment it is most like God-
billon, but in scope and content much closer to Arnold and Abraham and 
Marsden, with both of which it has a great deal of overlap. But there are 
also important differences. Its emphasis is very much on the mathematical 
underpinnings of mechanics and, with one exception, there is almost no 
discussion of physical examples as there is in both Abraham and Marsden 
and, especially, Arnold. Thus it has its own style, approach, and priorities, 
which give it an emphasis different from the others. To me this makes it 
a useful complement to other books with the same objective—making an­
alytical mechanics and its related research available to the mathematically 
trained—and I find it a welcome addition to the collection of books with 
this goal. 

In its modern reincarnation, more than ever before, mastery of this 
subject requires an interest in or willingness to learn modern differential 
geometry and manifold theory. To one who already has some knowledge 
of these subjects, analytical mechanics serves as a fascinating and concrete 
example of many concepts which may have been learned in a rather ab­
stract setting, and as an important lesson in the historical background of 
manifold theory (which owes so much to Poincaré's work in mechanics). 
To one who is not already skilled in modern differential geometry, these 
books present well-arranged and carefully thought out introductions to the 
subject in a highly motivated context. 

Really excellent reviews of [1 and 2] by reviewers who are themselves im­
portant contributors to the subject have appeared in this journal [4]. They 
contain a great deal of historical background and, in particular, Sternberg's 
review of [2] contains an interesting account of the main themes of math­
ematical research, which I mentioned above as having so revitalized this 
classical subject. These reviews should certainly be read by anyone who 
wants to get a feel for the available texts up to 1980 before launching into 
a study of analytical mechanics. It would be superfluous and even pre­
sumptuous of me to attempt to cover the same material, so I will limit 
myself to just enough background to explain some of the emphasis of the 
book being reviewed and to try to contrast its contents with the others. 

Let us consider for a moment a system of m particles in Euclidean 
space. Their positions are given by a point in M = Rn

9 n = 3m, a differ­
entiate manifold, the configuration space. The collection of all tangent 
vectors at all points of Rn is just R2n = Rn x Rn with n coordinates for 
the initial point of the vector and n for its components. This is again a 
manifold T(Rn), the tangent bundle of Rn. A vector field X on Rn is a 
mapping X: Rn -> T(Rn) assigning to each X a vector X(x) e Tx(R

n), 
the vector space of all vectors with x as initial point. The vector field 
X is the geometric counterpart of a system of first order ordinary differ­
ential equations, jfc,- = ft(x), i = l , . . . , / i , on Rn, the right sides being 
the components of the vector field relative to the usual orthonormal basis 
of Rn. The solutions of the equations correspond to the integral curves 
of the vector field. Now the laws of motion, say, of a system of particles 
in a gravitational field, would be given by a system of second order 


