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The classic study of linear partial differential equations centered
around the three basic types of equations: elliptic, parabolic, and
hyperbolic. From physical considerations for the potential, heat,
and wave equations, one was able to determine suitable boundary
value problems for each category of equation or system of equa-
tions.

However, when an equation or system did not fit into one of
the three types, little was known or done concerning the deter-
mination of proper boundary value problems. In the 1930s, J.
Hadamard, O. Sjostrand, and others began the study of equations
of composite type in two dimensions. These are equations that
have characteristics of both elliptic and hyperbolic (or parabolic)
type. For example, if one considers a first-order system of three
or more equations, then the system will be of composite type if at
least one of the roots of the characteristic equation is real and at
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least two are complex conjugate. Even the simplest of such sys-
tems presents great difficulties in determining well-posed boundary
value problems.

It appears that not much was done after the work of Hadamard
and Sjostrand until the early 1960s when Dzhuraev began to study
such systems again. He considered first-order systems in the plane
and utilized the methods of 1. N. Vekua, L. Bers, and others, which
were developed to solve elliptic systems in the plane with nonana-
lytic coefficients. It is surprising that the theorems he obtained are
of the type one usually obtains in connection with elliptic equa-
tions.

The present book describes Dzhuraev’s work during those years.
He starts with first-order systems of three equations and progresses
to systems of any number of equations. He first reduces them to
canonical form and exhibits domains and boundary conditions,
which will produce Fredholm operators. Moreover, he derives a
formula for the index. The domains are fairly general, but different
boundary conditions are applied to different parts of the boundary.

The presentation is not elementary. There are many long te-
dius calculations, and singular integral equations are used. The
methods are restricted to two dimensions. There is no attempt to
consider higher dimensions. The book is a translation of Systems
of equations of composite type (Nauka, Moscow, 1972).

The emphasis of the book is on boundary value problems. The
results and methods have little connection with studies of the struc-
ture of general linear partial differential equations and systems. On
the other hand, Dezin’s Partial differential equations (Springer-
Verlag, New York, 1987) considers general boundary conditions
for arbitrary partial differential equations from a different point
of view.
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