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are made about oscillatory and evolutionary spectra. The object is to see 
whether a local version of the type of spectral representation one has for 
a stationary process might hold for some nonstationary processes. Finally 
there are some words about harmonizable processes (a class of processes 
introduced by Loève) where a Fourier representation for the process is 
possible but not generally in terms of a random spectral function with 
orthogonal increments. 

The book is extensively illustrated by many examples and illustrations. 
The second volume has over 800 references to an extensive literature in 
theory and applications with brief comments on the text in volume one or 
on the references. The work provides a much more rapid introduction to 
the probabilistic background, the extensive applications and basic results 
on stationary processes and spectral analysis than is possible in a conven­
tional exposition and is excellent in this way. A reader who wants a more 
formal background should supplement the book by referring to other texts 
or to original papers. The two volumes are incredibly free of all except 
trivial typographical errors. The author is to be hailed for his extended 
and richly rewarding exposition. 
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Representations of algebraic groups, by Jens Carsten Jantzen. Pure and 
Applied Mathematics vol 131, Academic Press, Orlando, 1987, xiii + 
443 pp., $59.50. ISBN 0-12-380245-8 

The appearance of this book marks an important point in the develop­
ment of the theory of rational representations of algebraic groups. Many 
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different techniques have been introduced into this theory, especially dur­
ing the last fifteen years. Jantzen's book gives the first comprehensive ac­
count of these new techniques, which often rely heavily on sophisticated 
algebraic geometry. Though firmly rooted in clear cut questions such as 
"What are the irreducible representations of SLn{p) in characteristic pT 
the subject has become rather specialized. In order to explain how this 
has come about (and in an effort to avoid writing a review only for those 
whose time would be better spent browsing the book) I shall describe in 
some detail the basic framework of the theory. On grounds of space and 
ignorance, I shall concentrate on a few points. I apologize in advance to the 
many workers whose valuable contributions will be passed over in silence. 

Throughout, G shall denote a semisimple algebraic group over an alge­
braically closed field K of characteristic p > 0. Such groups were classified 
by Chevalley in 1956/1958, [1], and include the classical groups SLn(K), 
Spn(K), SOn(K). Surprisingly, this classification is independent of p\ it is 
described in terms of root systems in a manner similar to the classifica­
tion of semisimple complex Lie algebras. In fact Chevalley has shown, [2], 
that a semisimple group G over K may be constructed from a complex 
semisimple Lie algebra g (having the same root system as G) by means 
of an integral lattice gz in g. One of the many benefits of the Chevalley 
construction is to give a way of defining G over Z (as a group scheme) and 
thereby opening the door to integral and modular (i.e. reduction mod/?) 
techniques of representation theory. This is one of the main lines of cur­
rent work and one to which we shall return. 

A finite dimensional rational (j-module (called simply a G-module in 
what follows) is a finite dimensional üf-vector space V on which G acts in 
such a way that the representation G —• GL(V) is a morphism of algebraic 
groups. The main focus of research, and the central problem in the area, 
is the determination of all irreducible G-modules. Despite a great deal of 
activity, the problem has been solved only in a few special cases (including 
SLi{K)) mostly due to Brauer, Braden and Jantzen. However in general 
one does have a nice parametrization by dominant weights (due to Cartan-
Chevalley) of the set of irreducible G-modules. This is achieved by induced 
modules and goes as follows. In G fix a maximal torus T (isomorphic to a 
direct product of r copies of K*, the multiplicative group of the field K) 
and let A be the set of algebraic group homomorphisms A: T —• K*. Then 
A is an abelian group (called the lattice of integral weights) isomorphic 
to the free abelian group Zr of r-tuples of integers. Let B be a Borel (i.e. 
maximal solvable) subgroup containing T (in the case G = SLn(K) one can 
take for T the diagonal matrices and for B the upper triangular matrices). 
Each integral weight A extends uniquely to a representation B -+ K* and 
so defines a one-dimensional ^-module K^ We then have Ind^A^, the G-
module induced (in the sense of algebraic group theory) from K^ Inside 
A is the set A+ of dominant weights (corresponding to r-tuples of non-
negative integers, for G simply connected). For A dominant, Indf Kk has a 
unique irreducible submodule L(A) say. The modules L(À) (A dominant) 
are pairwise nonisomorphic and each irreducible G-module is isomorphic 


