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1. Introduction 

Let G be a connected semisimple matr ix  group, and P___ G a cuspidal parabolic~sub- 

group. Fix a Langlands decomposition 

P = M A N  

of P, with N the unipotent radical and A a vector group. Let  ~ be a discrete series re- 

presentation of M, and v a (non-unitary) character of A. We call the induced representation 

~(P, ~ | v) = Ind~ (6 | v | 1) 

(normalized induction) a generalized principal series representation. When v is unitary, 

these are the representations occurring in Harish-Chandra's  Plancherel formula for G; and 

for general v they may  be expected to play something of the same role in harmonic analysis 

on G as complex characters do in R n. Langlands has shown tha t  any irreducible admissible 

representation of G can be realized canonically as a subquotient of a generalized principal 

series representation (Theorem 2.9 below). For these reasons and others (some of which 

will be discussed below) one would like to understand the reducibility of these representa- 

tions, and it  is this question which motivates the results of this paper. We prove 

THEOREM 1.1. (Theorems 6.15 and 6.19). Let g(P, 5|  be a generalized principal 

series representation. F ix  a compact Caftan subgroup T + o / M  (which exists because M has a 

discrete series). Let 

~)= t++a, g 
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