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These results, developed by Donsker and Varadhan and to a lesser 
extent by Gartner, are treated very well in the book. A certain 
amount of hard analysis is required to handle the ergodicity re­
quirements. These problems of suitable ergodicity conditions for 
the Markovian case as well as mixing conditions for the non-
Markovian case take up the last chapters of the book. 

The book contains an extensive list of references as well as de­
tailed historical comments. 

Those interested in connections with statistical mechanics should 
read references [2] or [3]. 
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Stochastic calculus in manifolds, by Michel Emery. Springer-Verlag, 
Berlin, New York, 1989, 151 pp., $29.00. ISBN 3-540-51664-6 

I am glad, but also a little embarrassed to present this book 
because Emery's work is very closely connected with Paul André 
Meyer's and mine, these two last ones being also much intertwined. 
A large part of the book is an exposition of previous work, but also 
much of the material is new. Anyway, the presentation is always 
original and interesting. I always prefer intrinsic formulations for 
manifolds "à la Bourbaki," giving the expression in coordinates 
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only later, as a tool for proofs or an illustration; Meyer usually 
goes in the inverse direction. Emery stays in the middle. Each of 
us tried to help the probabilists absorb stochastic infinitesimal cal­
culus of the second order "without tears"; I don't know whether 
any of us succeeded or will succeed. But I guess that Emery's 
way will possibly be the best one for that, with his always clear, 
well-explained, and short statements. This part of probability in 
differential geometry has become recently more and more impor­
tant, for instance in large deviations, or in Bismut's proof of the 
Atiyah-Singer index theorem. 

§1. PRELIMINARIES ON PROBABILITIES 

We shall go fast, not defining everything. (Q, &, P) is a proba­
bility space, equipped with a filtration (^)t>0, an increasing right-
continuous family of sub-a-fields of y , indexed by the time t. 
&t represents the past and the present at time t. A process X is a 
map R + x f l - > £ , adapted to the filtration; Xt : co *-> Xt(co) is the 
state at the time t, it should be ^"-measurable, and X(co) : t H-> 
Xt(co) is the orbit defined by co ; a process is a random path on E. 
The process X, if E is a df-dimensional vector space, is said to be 
a semimartingale, if it can be written as a sum X = XQ + A + M, 
X0 is the value at time 0, ^ a process with (locally) finite vari­
ation, M a (local) martingale; A is a signal, M a noise. A is 
called the compensator of X and denoted X, M the compen­
sated and denoted Xe ; they are unique, up to a set of P-measure 
0 (P. A. Meyer) if X, A, M are continuous (a.e.), which will be 
always assumed. The word "local" will always be omitted. 

K. Ito introduced the stochastic integration with respect to a 
martingale; P. A. Meyer introduced the semimartingales to extend 
it to them; it is 

(1.1) / = i / -X , ƒ,= ƒ HsdXs 
Jo 

(co is always omitted), where H is an optional (some criterion 
of measurability), locally bounded process, £f{E\ F)-valued (F 
another vector space), and then / is F-valued; / is a new semi­
martingale and is of finite variation or a martingale if X i s l . 

All these results can be found in the appendix of P. A. Meyer at the end of 
Emery's book, with also further references. 


