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viewpoints or aspects cf. P. T. Johnstone [10] and J. R. Isbell [8]), I believe 
that topologists will remain in doubt whether it is worth the effort to study 
all categorical notions provided in this book, and that categorists will say 
that indeed too small a portion of their subject has been presented, even if 
repetitiously. As a researcher I welcome Preuss' book as a reference man­
ual on the great many notions on generalized topological structures used in 
the literature, but I am disappointed that the opportunity to provide gen­
uine guidance through a new field, in which the important material still 
needs to be selected from the many concepts offered, has not been used to 
its fullest. 
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Burdzy's monograph deals with a recent addition to the probabilistic 
arsenal, Brownian excursion laws, and their application to boundary prob­
lems in classical potential theory and complex analysis. Excursion laws 
first arose in the work of K. Itô, and later in that of B. Maisonneuve. 
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Itô and Maisonneuve developed a method for analyzing certain stochas­
tic processes, by breaking them up into smaller, more tractable pieces. 
The pieces, properly called excursions, are characterized by certain cr-finite 
measures. Burdzy abstracts the properties of these measures, to produce a 
larger family of measures which he calls excursion laws. He studies these 
objects systematically in their own right and applies them to certain prob­
lems from potential theory. Instead of starting with the abstraction, we'll 
first discuss the basic connections between Brownian motion and analysis, 
and then summarize the work of Itô and Maisonneuve. 

Brownian motion. A stochastic process is essentially the trajectory of 
a particle moving at random in some state space. We'll follow common 
usage, and refer to properties of the process even when we really mean 
properties of its law (that is, of the measure that assigns numbers (prob­
abilities) to sets of possible trajectories). Assume that the future evolu­
tion of the process depends on the past only through the present state of 
the process. More precisely, we assume the following (the strong Markov 
property): For a large class of random times T (called stopping times; 
any deterministic time t is one, as are times such as the first time the 
process encounters a fixed set), our best prediction of the future trajec­
tory (Y(t) = X(T + t),t > 0), even given knowledge of the entire past 
(X(s),s < T), depends only on the present state X{T). Moreover, proba­
bilities involving this prediction are those the original process would give, 
were it started off in state X(T) at time 0. We call X a Markov process. 

Among Markov processes moving continuously in R", one is singled out 
as canonical: Brownian motion is, up to a normalization transformation, 
the unique such process whose random fluctuations are homogeneous and 
isotropic in space. 

Kakutani realized that this spatial homogeneity forges a link with analy­
sis. A function h(x) is harmonic if its average value over any sphere equals 
its value at the sphere's centre. Harmonic functions arise in fields from 
PDE's and electrostatics, to functions of a complex variable. In proba­
bilistic terms, f(x) is the average value of ƒ at the first place a Brownian 
motion encounters dB, where the motion starts at x and B is any sphere 
centred at x. So much is definition, yet the property holds as well for 
arbitrary domains D containing x. This gives a probabilistic construction 
of the solution to the Dirichlet problem, that is, of a harmonic function 
with prescribed values on the boundary of a given domain. Adding a layer 
of structure often lets one understand old concepts more clearly. In our 
case, we find simple interpretations of the classical notions of harmonic 
measure, and regular boundary points; The former is simply the law of 
the first place the motion hits 3D (this law depends on the initial point 
of the motion, so we really obtain a family of equivalent measures). The 
latter are points, starting from which the motion hits dD immediately. 
Similarly, the electrostatic capacity of a set (which determines the charge 
that can be stored in a capacitor built in the shape of that set) acquires an 
interpretation as the probability that a Brownian motion will hit the set, 
starting "from infinity." 


