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The subject matter of Real reductive groups! is the harmonic 
analysis and representation theory of real reductive Lie groups. 
This book lays the groundwork for an eventual Part II which will 
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culminate with Harish-Chandra's proof of the explicit Plancherel 
formula on any real reductive Lie group. As a member of the 
new generation of representation theorists, I am somewhat embar­
rassed to admit my ignorance of many details in Harish-Chandra's 
pioneering program; the reader is directed to the essays of Howe, 
Varadarajan and Wallach in [2] for accounts of Harish-Chandra's 
work. Instead, I will explain to the interested reader just what "har­
monic analysis and representation theory of real reductive groups" 
means in the context of Wallach's book. 

WHAT IS A REAL REDUCTIVE GROUP? 

We begin with an exercise to convince the reader that he is 
already well acquainted with the notion of a real reductive group, 
at least in spirit, if not in name. The exercise is this: Compile 
a list of groups which are simultaneously smooth manifolds (so-
called Lie groups). The real numbers R, the complex numbers C, 
R" and Cn fit into this list; as well as the n-torus (S1 x • • • x S{). 
The matrix groups provide an abundant source of noncommutative 
examples. The groups, GlnR (nxn real invertible matrices), SlnR 
(the determinant= 1 subgroup of GlnR), or the invariance group of 
a nondegenerate form are noncommutative Lie groups which arise 
in any undergraduate linear algebra course. More generally, any 
topologically closed subgroup G of GlnF (F = R or C) which is 
closed under the operation of conjugate transpose is of the desired 
type and we take this as the definition of a real reductive group G. 
These are the basic objects of study in Wallach's book. 

One might ask if every matrix group is a real reductive group. 
The answer is no; for instance, {g e SlnR : g is upper triangular} 
is not a real reductive group, rather a solvable group. The Levi-
Mat cev Theorem insures that every smooth group of matrices can 
be written as a semidirect product of a solvable group and a real 
reductive group. 

WHERE THE SUBJECT OF THE BOOK COMES FROM 

We begin with Fourier analysis on the unit circle S{. Recall 
the elementary exponentials yn(6) = exp( in 6) on Sl, where / = 
(-1)1 /2 and n e Z . Given a smooth function ƒ on S{, we define 
the Fourier transform 6V (ƒ) = fa f(d)y(6)dd. Then Q can 
be viewed as a continuous linear functional (a distribution) on 
C°°(Sl). Following the viewpoint of Harish-Chandra [1], we will 


