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Daverman's book is the first devoted exclusively to the theory of decom­
positions. It is much needed, and provides an excellent treatment of a subject 
of growing importance. 
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The modern theory of integrable or solvable systems was initiated by the 
discoveries of Gardner, Greene, Kruskal, Miura and Zabusky in their inves­
tigations of the Korteweg-de Vries equation during the sixties. There then 
followed a period of intensive activity, which lasted until the late seventies, 
during which the characteristic features of these systems were explored and 
a vast class of such equations discovered. It is fair to say that many of the 
major advances in this field are associated with groups of researchers at a 
particular institute, such as the Leningrad group to which the authors of this 
book belong. 

Most of the solvable equations possess a family of special solutions, which 
can be obtained in closed form. In the simplest cases, such as the Korteweg-
de Vries equation, they can be given a physical interpretation as a collection 
of interacting particles. Each particle has only nearest neighbour interaction 
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and the particles emerge from collision with one another undergoing only 
internal changes of phase, but without loss of energy. These special solutions 
or solitons (a term coined by the Princeton group) are connected with a group 
theoretic interpretation of the equations, which is due to the Kyoto school of 
researchers (Date, Jimbo, Kashiwara, Miwa, Sato and Sato). Essentially the 
soliton and rational solutions of a given equation are found to be obtained by 
solving a Hirota equation. This equation defines an algebraic variety which 
is generated by the orbit of a highest weight vector in an irreducible highest 
weight (level 1) representation of an affine Lie algebra under the action of the 
corresponding group. Any solution to the equation is called a r-function; it 
can be considered as a generalisation of a ^-function. This work was begun 
in the eighties and is still proceeding. 

One of the unsatisfactory features of the present theory is that it really only 
covers physical systems in two dimensions (one of which may be time). An 
exception (there are others) is the Kadomtsev-Petviashvili equation (2 space, 
1 time). This has special solutions which have the form of a wave of infinite 
length with a cross-section given by the soliton solution of the Korteweg-de 
Vries equation. It is remarkable that the group theoretic treatment due to the 
Kyoto school of the Kadomtsev-Petviashvili equation has recently been given 
another interpretation in string theory. Sato and co-workers at Kyoto have 
recently attempted to extend their theory to higher dimensions by generalising 
their original work. This has resulted in the theory of D-modules. 

The two authors of the volume under review belong to the Leningrad group 
of researchers (Faddeev, Korepin, Kulish, Reyman, Reshetikhin, Semenov-
Tian-Shansky, Sklyanin and Smirnov). They have principally worked on the 
interpretation of solvable equations as classical fields and their quantisation. 
Naturally the interpretation of the classical field equations as Hamiltonian 
systems is the first step in such a program and the group have made extensive 
original contributions in this area. If the solutions of the solvable equations 
are required to satisfy a rapid decrease (Schwartz) condition at spatial in­
finity then the field equations can be interpreted as completely integrable 
Hamiltonian systems; there exists a canonical transformation to action-angle 
variables in which the equations of motion can be explicitly integrated. Solv­
able equations arise in hierarchies of increasing nonlinearity and order and in 
the Hamiltonian picture the members of a hierarchy are in involution with re­
spect to one another. The definition of the Poisson structure for the solvable 
equation is usually straightforward. The Korteweg-de Vries equation is an 
exception here, and this is one of the reasons why the authors have settled for 
the nonlinear Schrödinger equation, another "universal" solvable equation, as 
their main equation for study. 

A major innovation of the Leningrad group has been the derivation of the 
Poisson brackets satisfied by the transformed canonical variables through the 
study of the transition operator. To define this it is necessary to use the zero 
curvature representation of the solvable equation. This is essentially a system 
of linear equations involving a spectral parameter whose complete integra-
bility, subject to the invariance of the spectral parameter, is guaranteed by 
the solvable equation being satisfied. The Poisson brackets for the transition 
operator at different values of the spectral parameter are given in terms of 


