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YexocaoBankmii MaTeMaTHICCKHit xypHax, T. 5 (80) 1955

OB OBPAIIEHUW BTOPOII TEOPEMBI JIATTVHOBA
OB VCTONYNBOCTU NBUKEHU

APOCJAB KYPUBEIJID (Jaroslav Kurzweil), IIpara.
(ITocrymuio B pegaknuio 12/VI 1955 r.)

B nacrosiuleii 3aMerke Jaeres KPATKOE IBJI0KeHNEe PAGOTH, KOTOPA
Oymer onmyGIMKOBAHA TO3JIHEe.

[Ipepnomnosum, uro G — oTKphitoe MHOMecTBO 0 € G C I, 06o3naunm uepes
F nononmenue muomectsa G 11 OI0EBUM

1
o(x) = max (Q(x, 0), m — cx) ,

2 .
e & — E ¢ > ———— = 0 au G = E,).
e « MIOCTOAHHOE, & (0. ) (w(x) = po(z, 0), ecan )
Pacemorpum cucremy muddepenimaibubix ypaBHeHuit
dz; .
dtz = fil@y, .. 2 t) 1=1,2,...,n. (1)
Mer npepmonaraem, 910 PyHRIEN fi@y, ..., ,,t) oupeneTeHE I HempepHIBHLI

WIS (X, ..., @) = 2 e G, 12> 0.
[Mpepmonomum, aro cymecrByior yuruuu V(z, t), U,(x), Uy(z), Us(z) Takue,
YTO BEITOJHAOTCA CJIeYIONHe YCIOBMA:

(1) Oymruma V(z, t) = V(zy, ..., x,, t) olpesenera n HenpepsBHA s % € Gy
ov oV
t > 0, mpuuem 9acTHEIE TPOU3BOJIHEIE Tm.* 7 TAHRE HOUDEPHIBHEL.
i

(I1) @yurmun U, (x), Uy(x), Uy(xz) menpepmmusr B @, U,(0) = U,(0) =
= Uy(0) = 0, Uy(x) >0, Uy(x) > 0, Uy(z) > 0 eciiu x # 0, Uy(x) — o0 musa
w(Z) — oo. '

(IIT) Uysx) < V(z,t) < Uy(x), zeG, t > 0.

av r oV ov .

vy —=>—f+—< —

(Ivy & ZlaxiflJrﬁt_ Uyx), xze@, t=0.

Herpynso mowasats, uto mpm sTHX YCIOBUAX CYMIECTBYOT (yHKIII o(?),
A(n), BrmonuAONUe CIeIYIONIITe yCIOoBUA:
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(V) Oynarums ¢(t) onpegeena u HelPEePHIBHA Jyia — 00 < £ < + 0, yGHI-

Baer
p(t)—~0 ecam ¢—> ©,

@(t) = o ecamr §—>-— 0.
(VI) Oynrmusa A(y) ompefesieHa n HeIpepsIBHA st 7 > 0, yObiBaeT u
A(n) — o ecan 7 — 0,
Amy— — oo ecanm 7n—> ©.
(VII) Ecan y(t) = (y,(t), ..., yn(t)) siBAACTCA pemrennem cueremst (1), ompe-
neaennsv 1A 0 < £y << ¢ < ¢, < o0, TO cymecrByer pemrerne z(t) = (z,(¢), ...,
, 2,(¢)) cucremst (1), onpefeseHnoe JIsA ¢ = t, 1 YHOBIETBOPAIONIEE YCI0BUAM
z(t) = y(t), th<t< iy
(1) < glt — ty— Al (y(0))) .
910 ecTb odeBHaHOE 0GOOI{eHMe BTOPO# Teopemsl JlsmyHoBa 06 ycroiium-
BOCTH JBMeHUA. I'TaBHEIM pesyJbTaTOM HacroAmleit paborTsl sBJAeTCA Cie-

Aylouas Teopema:
Teopema. /Tycmv cyuecmesyom gynryuu ¢(t), A(n), ydossemeopaiowue ycao-
suam (V), (VI), (VII). Toeda cywecmeyem pynryus V(x, t), ydosaemeopsouasn
yeaosusn (1), (II), (III), (IV). @ynryus V(x, t) o6aadaem nenpepuisHsimi npo-
U3600HBLMU 1100020 NOPAOKER OMHOCUMENDHO NEPEMEHHBIL Ly, - ..y Ly, b
s mokasareabcTBA 9TOM TEOPEMBI MOMKHO OrpAHMYUTLCA MPeJI0JIOHKe-

HUEM 0 HempepsBHOCTH QYHKIHE fi (¥, ..., %,, {) I HeT HEOOXOZUMOCTU MpeJ-
oJ1aratTh, 4TO WHTErpas cucreMsr (1) OJHOBHAYHO OTIPEMeTACTCA HAYATHHBIMU
BHAYCHIAMU. ITa TeopeMa ABJAeTCs 0000IIeHneM pe3yIbTaTOB, TOJIYIeHHEIX
Maaxuusm, Bap6amunsm u KpacoBeckum, 3y6oBHIM.

Summary

ON THE REVERSIBILITY OF THE SECOND THEOREM
OF LYAPUNOV CONCERNING THE STABILITY OF MOTION

JAarosLAv KUrzwEIL, Praha.
(Received June 12, 1955.)

This is a brief account of a paper to be published later.

Let us suppose that G is an open set 0 e G C E,, let us denote by F the
complement of the set ¢ and let us put

o(z) = max (g (z, 0), !_ﬁ — oc) ,
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where « is a constant,

-2
e(0, F)
(o(x) = o(x, 0) if G=E,).
Let us consider the system of differential equations
dz;

H{_fixla-"’xmt) =12 ..mn. (1)

We suppose that the function f;(zy, ..., z,, t) are defined and continuous for
(X1, ooy 2p) =2 €@, 1> 0.

Let us suppose that there are functions V(z, t), Uy(x), U,(x), Ug(x) such that
the following conditions an fulfilled:

(I) The function V(z,t) = V(xy, ..., Z,,t) is defined and continuous for
ov
z e, ,t > 0, the partial derivatives pral B_t being continuous.
(IT) The functions U;(x), Uy(x), Ug(x) are continuousin &, U,(0) = U,(0) =
= Ug(0) = 0, Uy(x) >0, Uy(x) >0, Ug(x) > 0 if o + 0, Uy(x) - oo for
w(x) — oo.

(I1T) Uz(x) < V(x,t) < Uy(x), xe G, t > 0.
oV
(IV sz fz+‘§‘t”£'—U3(m),xEG,tZO.

It is easy to prove thet under these conditions there exist functions ¢(¢),
A(n) fulfilling the following conditions:
(V) The function ¢(t) is defined and continuous for — oo << ¢ << o0, decreas-
ing and
pt)— 0 if t— o,
p(t)— o if t— — 0.
(VI) The function A(n) is defined and continuous for > 0, decreasing and
A(m) — oo if p—0,
Am)—- — o if 5p— w.
(VII) If y(¢) = (y4(£), ..., ¥n(t)) is a solution of the system (1) defined for
0<t,<t<t, < oo, then there is a solution z(¢) = (z,(f), ..., x,(¢)) of the
system (1) defined for ¢ > ¢, and satisfying the conditions

x(t):?/(t), toﬁt_<_t1,
w((t)) < ¢t —t, — A(w(y(0))) -
This is an obvious generalisation of the Lyapunov’s second theorem on the

stability of motion. The main result of the present paper is the following
theorem:
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Theorem. Let us suppose that are functions @(t), A(n), whick fulfil the conditions
(V), (VI), (VIL). Then there exists a function V(x,t) fulfilling the conditions (I),
(IT), (III), (IV). The function V(z,t) has continuous derivatives of all orders
with respect to the variables x4, ..., @, t.

In order to prove this theorem we may suppose only that the functions
fi(@y, ..., 7y, t) are continuous and we need not suppose that the integral of
the system (1) is uniquely defined by the initial values. This theorem is a ge-
neralisation of results due to MALKIN, BARBASIN and KRASOVSKIJ, ZUBOV.,
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