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SUMMARY OF THE WORK 'REDUCIBLE SYSTEMS!

N. P. Yerugin

[Note: The following information is the original 2-page English~language
summary found in the 96-page Russian=-language work entitled "Privodimyye Sistemy"

i Lﬁeducible System§7, representing No. XIIL of the regular series Trudy Matematicheskogo

Tnstitute V. A. Steklova /Works of the Mathematical Institute imeni V. A. Steklov/,

published 1946 at Moscow/Leningrad; editors: Corr-Memb Acad Sci USSR, I, G. Petrovskiy;

and Professor S. M. Nikol'skiy.

Tncluded below are the Foreword and Table of Contents, given first;7

Foreword

The investigation here is conducted on the basis of the theory of functions of
matrices. All the knowledge necessary for this investigation, both relative to
the theory of functions of matrices and relative to the analytical theory of differen-
tial equations, can be found in Volume ITI of V. I. Smirnov's Course. The starting
point is the definition of reducible systems, wiich was given by Lyapunov [I—Jiapounof§7

in his book General Problem of the Stability of Motion (ONTI, 1935; page LL).

\ Tn the completion of this work T was given substantial assistance by academician
' V. I. Smirnov, to whom I express my profound gratitude.
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SUMMARY /English-Language in the Original/

REDUCIBLE SYSTEMS
By N. Erougin /N. P. Yerugin/

Consider a system of homogeneous linear differential equations in the
matric form )
ax _
v X (1)

where the elements of the matrix P are bounded continuous functions on the

interval (0, <@ ). Introduce the new unknown matrix Y by means of the equality
Y = X2 (2)

where the elements of the matriz Z are differentiab}g,ﬁuﬁéfions on (0, ©© Ye

L™
-

We shall have an equation of the form -7
gy . '
st - B e (3)
-2 -
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where the matrix B depends on P, Z, and%%- . The system (1) is sald to be
reducible if there exists & matrix 2 vounded, together with %%- and the inverse

, of the determinant D(Z"l), on (0, & ) such that ell the elements of B in (3) are
constant. Ae Liapounoff in his famous paper "Le probléme général de stabilité du
mouvement!" (Annales de Toulouse, 1907) gave the definition of reducible systems
and revealed their role for the problem of stability of solutions of non-linear

| gystems of differential equations. Tn the present paper the general theory of
reducible systems is built, on the pase of which the reducibility of some systems of
differential equations of considerably general forn is investigated. We give two
necessary and sufficient criteria of reducibility and make clear to what extent the
choice of the transformation matrix 2 is arbitrarye.

The first criterion of reducibility characterizes completely the solutions of

reducible systems. We also give a rather simple necessary condition of reducibility.
\ We give a number of methods for investigation of the systems from the viewpoint of
their reducibility, which can be divided into two groups: the methods of successive

approximations and the methods of reduction of the given systems to the systems of

!
|
|
%
\ special form, the reducibility of which can be easily established.
§ The reducibility of the systems with the matrices P having limit values at infinity
|
\ is completely studied, namely, some simple necessary and sufficient conditions of
1
1 reducibility of such systems are given. Solutions of such systems are represented
) . as series uniformly converging on the whole range of the independent variable t.
i
\ This takes place, for instance, in the case, where the elements of the matrix P are
l\ analybic functions and bt = [=e) is an irregular singular point of the system.
b -3
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Certain systems, whose coefficients have no limit values at infinity, are also
investigated.

We have also made clear under what variations of the coefficients at infinity
the reducibility of the system and the reduced system rest invariant.,

We have succeeded in generalizing the notion of reducibility to the case, where
the coefficients of the system are not bounded. This has enabled us to establish
the existence of bounded solutions of such systems and to represent the solutions as

series uniformly converging on the whole infinite range of the independent variable,
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