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The two volume work reviewed here continues Professor Lions' 
lengthy list of fundamental contributions to the control theory of 
distributed systems—systems governed by partial differential and 
other infinite-dimensional processes—constituting just part of the 
work of a long and distinguished scientific career. The main sub­
ject matter concerns HUM, the Hubert space Uniqueness Method, 
as a tool for studying Hubert spaces of controllable states for a 
variety of linear partial differential equations, notably the wave 
equation, but the work also includes a contribution to asymptotic 
energy decay theory for the wave equation and some studies of 
the controllability of "perturbed" systems of the same sort, such 
as the wave equation in a "perforated" medium, applying homo-
genization techniques, and problems involving perturbations of the 
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spatial region in which the process takes place. Additional applica­
tions are made to the control theory of elastic plates, thermoelas-
tic processes, systems with memory , systems involving "transmis­
sion" of data from one region to another, simultaneous control 
of several systems at once, etc. In the process the author widely 
cites research carried out by other investigators and adds his own 
unique interpretation. 

To give the reader some ideas of what the Hubert space Unique­
ness Method (HUM henceforth) is about, we will describe it in an 
abstract setting. We consider a linear system 

x = Ax + Bu, xeX, ueU, 

where the system state x lies in the Hubert space X and the 
"control" u lies in another Hubert space U. A variety of con­
trol objectives may be posed but we will consider just the problem 
of using the control u to "steer" the system, over a time inter­
val [0, T], from an initial state xQ e X given at t = 0 to the 
zero terminal state; i.e. x(T) = 0. The operator A is generally 
taken to be the generator of a strongly continuous semigroup in X 
while B may be a bounded operator from U to X or, in gen­
eral, an "admissible" unbounded operator—as is required for the 
description of boundary control processes, for example, Extensive 
literature has developed in this area over the past thirty years or so; 
the problem is relatively uncomplicated in the finite-dimensional 
setting but becomes very challenging when various partial differ­
ential equations, such as the wave, heat, electromagnetic and other 
equations, become involved in the more specific description of the 
system. 

Assuming x(t), u(t), t e [0, T], solve the above problem, we 
let y(t) be a solution of the homogeneous "adjoint" system 

y = —A *y 

with "endpoint" states j/(0) = yQ , y{TG) = yx . A standard com­
putation then shows that 

(x(T)9y(T))x-(x(0),y{0))x= f (u(t), B *y(t))vdt, 
./o 

or, since x(T) is supposed to be zero, 

(*o > y^)x = / («(0 > B * y(t))udL 
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