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treated in the book, or wondered to what parts of the book they 
referred, the place where each property is treated is given below. 
I did not intend to create an impression that the properties were 
not in the book. 

Property i) page 399 (This is Helgason's definition of spherical 
functions.) 

ii) page 408, Lemma 3.2 
iii) page 419, Theorem 4.5 (This is a form of the general prin­

ciple valid for non-compact G. As noted in the review, the much 
stronger form valid for compact groups, which serves as motiva­
tion for the general result, is not treated except by example in the 
Introduction.) 

iv) page 402, Proposition 2.4 
v) page 414, Theorem 37 

vi) page 400, Proposition 2.2. 
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The direct and inverse scattering theory for linear ordinary dif­
ferential operators has been the subject of recent renewed interest. 
This stems in part from the so-called inverse scattering method for 
solving certain nonlinear partial differential equations, which uses 
scattering theory to convert these special nonlinear problems into 
linear ones. This technique was discovered by Gardner, Greene, 
Kruskal, and Miura [6], who described how to solve the Korteweg-
de Vries equation (KdV) 

qt = 6qqx - qxxx 

using the scattering theory for the ordinary differential operator 
family 

d2 

L(t) = —j + q{x,t). 
dx 
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Lax [8] observed that one could view the KdV equation as an 
operator equation 

where 

This helped explain some of the structure underlying the discover­
ies of Gardner et al. since from this form one may readily deduce 
that the spectrum of L(t) is the same for all t and that the so-
called scattering data evolve linearly. 

For the operators of the form given by L above, a more or 
less complete theory for the direct and inverse scattering problems 
had been worked out previously, leading to the following inverse 
scattering method for solving the initial value problem for the KdV 
equation [6]: Compute the scattering data for the initial value; let 
it evolve in time using the linear equation; reconstruct the potential 
q(x, t) by inverse scattering. It was later observed by Deift and 
Trubowitz [4] that the earlier scattering theory had a technical gap 
and they developed a fully rigorous version. 

Shortly after the work of Gardner, Greene, Kruskal, and Miura, 
it was observed by several groups that other operators led a formal 
approach for solving other nonlinear PDEs of interest [1, 7, 9, 
10]. In these cases, the corresponding direct and inverse scattering 
theory was not necessarily in place. 

The monograph under review follows the work of Deift and 
Trubowitz [4], Deift, Tomei, Trubowitz [5], Beals [2], and Beals 
and Coif man [3] in developing rigorous results for such direct and 
inverse scattering problems. The class of operators considered in 
this monograph is the generalization of the KdV case to higher-
order operators of the form: 

L = Dn +pn_2(x)Dn-2 + • • • + p0{x), 

where 

» = i£ 
i ax 

and it is assumed that the potentials Pj(x) are smooth and decay 
as |x| —> +oo . 

The theory is quite technical, so we shall content ourselves here 
to give the flavor of the ideas involved. In particular certain differ­
ences between the cases n even and odd as well as the self-adjoint 


