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Preface

This book presents the theory of ordinary differential equations with constant
coefficients and follows lectures given by the author at Novosibirsk State University.
The first version of the book was based on the ideas in the article [14] which devel-
ops the Gelfand—Shilov theorem [6] on the polynomial representation of a matrix
exponential. The course was constantly improved by V. I. Kostin, V. M. Gordienko,
G. V. Demidenko, S. I. Fadeev, E. V. Zolotareva, and G. A. Chumakov. Remarks
by Yu. F. Borisov were also very useful.

Chapters 1 and 2 can be regarded as an extension of the books by the author
[8, 9] published by Novosibirsk State University in 1982-1983. It turned out that
the exposition of material suggested there is convenient for practical study of or-
dinary differential equations using computers. Therefore Chapter 3 is devoted to
algorithmic and qualitative questions and contains computational procedures for
solving boundary-value problems. In particular, the orthogonal sweep method is
described in detail. Based on this method, some algorithms that allow us to clarify
the dichotomy of the spectrum of the matrix of coefficients are also explained here.
S. I. Fadeev provided substantial help in preparing this chapter.

Chapter 4 deals with stationary optimal control systems that are described
by systems of differential equations with constant coefficients. In this chapter,
the notions of controllability, observability, and stabilizability are analyzed. Some
results of the analysis were published in [3, 10, 11], where some questions on the
matrix Lur’e-Riccati equations were studied.

This book is a translation of the manuscript “Ordinary differential equations”,
submitted for publication to the Novosibirsk State University. The manuscript
consists of two volumes. The publication of both volumes was approved by Novosi-
birsk State University, and they were scheduled to be published in 1989. However,
Novosibirsk State University was able to publish only the first volume (Chapters
1-3), and only in 1994. The second volume remains unpublished.

This book is a translation of the published first volume and a chapter (Chapter
4 in this book) from the unpublished second volume in Russian. In the English
version of the book some misprints and inaccuracies are corrected. Some style
changes are also made in order to facilitate the reader’s understanding.

S. K. Godunov
Novosibirsk, March 1997
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