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Gﬁmﬁ 35‘RA qﬁ The general problem of the stability of motion

A. M. LYAPUNOV
Translated from Russian into French by Edouard Davaux, Marine Engineer at

Toulon.t
Transiated from French into English by A. T Fuller.{

Preface

In this work some methods arc ded for the of q
concerning the properties of motion and, in particular, of equilibrium, which are
known by the terms stability and instabiliry.

The ordinary questions of this kind, those to which this work is devoted, lead
o the study of differential equations of the form

dx, dx,

: P N T
R of which the right-hand sides, depending on time 7 and on unknown functions
3 x, of 1, may be developed, provided the x, are sufficiently small in

dx,

= X
todr S

Xy, Xy
- FARCI®ARHIY absolute value, in series of positive integer powers of the x,, and vanish when all
these variables are equal 1o zero.
kA ABHIYRDEL The problem reduces to finding if it is possible (o choose the initial values of the

functions x, so small that, for all time following the initial instant, these functions
remain in absolute value less than limits given in advance, which may be as small
as one wishes.
R When we know how to integrate our differential equations, this problem
certainly presents no difficulties. But it will be important to have methods which
permit it to be resolved of the p ility of this integ

It is known that there exist cases where the problem considered reduces to a
problem of maxima and minima.§ But the range of the questions which can be
resolved by this procedure is very limited, and in most cases it is necessary (o resort
1o other methods.

The procedure ordinarily used consists in negl g. in the
under study, all the terms of higher than first order with respect 1o the quantities x,

4+ Mr Lyapunov has very graciously authorized the publication in French of his memoir
radacha ob e vizhe prinied in 1892 by the Mathematical Society
of Kharkov. The [French] translation has been reviewed and corrected by the author
[Lyapunov), who has added a note based on an articke which appeared in 1893 in
(@ de la Société math de Kharkow
L 1 [Comments in square brackets are by A.TF]

§ We have in mind the cases where there applies the known theorem of Lagrange on the
maxima of the force-function [this is minus the potential energy function], relating 1o the
stability of equilibrium; also, the cases where there applies a more gencral theorem of Routh
on the maxima and minima of the integrals of the equations of motion, allowing the
resolution of certain questions relative to the stability of motion (see The advanced part of
A Treative on the Dynamics of a System of Rigid Bodies, fourth edition, 1884, pp. 52, 53)
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nonHunocb 120 neT co AHA BbiXoaa ero
OpCcKoW amncceprauumu

CTOUYMNBOCTU OBUMXKEHUA .
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O net (!) nocne nepBon nybnukaunm dbina NOSTHOCTLIO
nepeBeaeHa Ha aHrfMMNCKNN A3bIK.

aHum «O0bLien 3agayn obd yCTON4YMBOCTH
HLLY3CKOM, aHITIMMCKOM U PYCCKOM A3bIKax
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asa AocKa, Ha aome Ne10 no CodumeBckom yanuge,
opom npoxusan A.M. JlanyHoB
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MopuanbHaAa Aocka A.M. JlanyHoBy Ha [lome aKageMunKosB
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MemopuanbHas gocka Ha 34aHun bbiBLLEN TMMHA3UN
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XapbKoOB

26-30 nroHa 2007
"Lyapunov Memorial Conference LMC 2007".

e [lpeseHTauns MOHeTbI 2 TPUBHbLI
« BebicTaBka, noceslweHHaa A.M. JlanyHoBy e
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XapbKoOB

BTOPASI MESKTYHAPO/THASI
KOH®EPEHIIUA 11O HEJTHHENHOII
JIMHAMUKE - 2007
nocesuentasn 150-ii rogoupme co g pnmnerma
AJTEKCAHIPA MUXAWJIOBHYA JITITYHOBA
HA]_EL{EHAJ]LHUM TEXHHYECKOM YHUBEPCHTETE

"XAPEKOBCKHI MMOHTEXHUYECKIIT HHCTHTYT"
XAPBKOB, VKPAHHA

L‘ A.M. JIanyHoB 3nanune XapbkoBckoro [lonutexanueckoro MHcTUTyTA



Cankr-Ilet

5-8 JUNE
LYAPUNOV INTERNATIONAL CONGRESS / NDA-2007

yHapoaHbin KoHrpecc "Nonlinear Dynamical Analysis -
* OblN1 opraHu3oBaH B 3aaHum CaHkT-lleTepbyprckoro
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YHUBEpPCUTETA



FOo0mieiHbIe 1aThl 2

17-1 Hexeropoickas CecCHA MOI0JIBIX Y9eHBIX

(ecTecTEeHHEIE, MaTeMaTHIECKTE HAYKHE)

XVII Hnxeropoackasi ceccus
MOJ104bIX YYEHbIX
TTPOTPAMNA (ecTecTBEHHbIE HAyKN),
npoxoauBLLas

28-31 mas
NnocBsLUeHa
155-neTunio co AHA poXaeHusd
A.M.JlanyHoBa

H

28 — 31 maa 2012 roga

Ceccag DocBamena 155-1eTHI0 ¢o JHH POKICHAR PYCCKOTO
MAaTeMaTHKA H Mexagaka AM. IaoyEoBa
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HOoumaeiinbie 1aTthl 201

9-u Cnmnosnym MexgyHapogHon pegepauinm no
aBTOMaTU4eCcKoMY yrpasreHunio no npobrnemam obpasoBaHus,
noceaweH 120-neTuo Teopun yctonymeocTu JianyHoBa.

IFAC

O Acelde

Bth IFAC Symposium Advances in Control Education June 19-21, 2012, Nizhny Novgorod, Russia

120 years of Lyapunov 1Sisab'ili't3.?r Theory

vitation
ACE history
Program

Plenary speakers
Committees

Mini-courses
—— Call for papers
Exhibition
Important dates
Registration
Accommodation
Venue
Travel
Final submission
Contact
Gallery of
N.Novgorod
Photo Gallery
Conference report

120 years of Lyapunov Stability Theory

The symposium will be devoted to 120th anniversary of the publication of Lyapunoy's memair The General Problem of the stability
of Motion. It was published in Russian by the Mathematical Society of Kharkoy in 1892 and still remains the fundamental wark in

this field science

Lyapunoy had been leaving in Mizhny Mowgorod region for more than 18 years. This fact remains litthe-
known. All known publications contain scant information about this period of Lyapunov's life. When he
was a child he lived in Teply Stan and in Bolobonovo. Last years of 19 century Simbirsk region included
these places. Mow it is south-east of Mizhny Movgorod region [1]

Wihen the family moved to Mizhny Novgorod, A K. Lyapunoy studied at the boy's classical school from
1870 to 1876 It was very important period because during the studying in the gymnasium Lyapunoyv had
acquired background knowledge. Subsequently it allowed him to carry out research

From 2005 to 2007 the Organizing Committee of the Symposium was being busy with a creation of
memorial plague in honor of the outstanding Russian mathematician, Academician  Aleksandr
Mikhailovich Lyapunow [2].

OBILAR JA1AMA

¥

SOTONTMBOCYM IBHAENTA.

The memaorial plague was unveiled in Mizhny Movgorod on December 5, 2007, It was created by a famous local sculptor W,
Patapin and was mounted on the wall of the former boy's classical school housing now the Nizhny Novgorod State Fedagogical

L L roibie T3]
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MexayHapoaHOe NPU3HAHUE

A.M. JlanyHOB B psaay reHManbHbIX YYeHbIX
Kakoe oTHoLUeHMe K KpaeBeOeHUur?




JIAMyHOBCKHE MeCTa

[lepnog | Kon-Bo nert MecTo NpoXnBaHUA
1857-1863 | © 1 Apocnasnb
1863-1865 | 2 2 |O. NnetHuxa, Hux.ry6.
1865-1869 | 4 4 |c. bonoboHoBO, CMO. ry6.
1869-1870| 1 1 |c.Tennbin CtaH, Cumb. ryo.
1870-1876 | 6 6 HwxHun HoBropoa
1876-1885 | 9 1 CaHkT-lleTtepbypr
1885-1902 | 17 | 1 XapbKoB
1902-1917 | 15 | 2 CaHkT-lleTepbypr
1917-1918 | 1 Opecca




863-1865 n. I'IneTHvla, Hux. ry©.
869 c. bornoboHoBo, Cumb. ry6.
c.Tennbin CtaH, Cumo. ry0. 20
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Iyonukanuu 00 A.M.

| JlanyHoB, B.M. KpaTkun o4vepK Xus
| pearenbHoctn A.M. JlanyHoBa // 3BecT
| Akagpemnn Hayk CCCP. VIl  cepwus.
| OtoeneHne ®usnko-MaTemaTndecknx Hayk.
[ 1930. Ne 1. C.1-24.
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Monorpa(])m

«3penuiye XU3HU BerIMKoro
YyenoBeKka — Bcerga
npeKpacHoe 3penulLye:

i OHO BO3BbIWIaAeT AyLlly,
¥l BO3OyXXnaeT AeATenbHOCTbL!»

JISAIYHORB:
POJOCI0OBHAH L
H JeTCKHE rogbl Y ja

B.I'. beaunckun
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Coaep:kanue

KpaTtkas buorpadpusa AnekcaHapa MuxannoBsuya
IlanyHoBa

[ToTOMOK OBOPAHCKUX POOOB

KazaHckun nepuof xusHu JlanyHoBbIX

PaHHee OeTcTBO B Apocnasne

[leTckme rogbl B [MoBomkbe
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IloTOMOK YeThIpex IBOPAHCK

Janynosa (Ilunwrosa)
& Cogss Arexcandposna
(1825-1879)

JIanynosa Janynos Bopuc Itmmua (3am(¢c a)
Eszenun Muxaiirosuy

(mum)

Janynosa (Ceuenosa)
Emmmu!’ apanrosna
(1858-1918)

Ha yknag cembn pogutenen AnekcaHgpa Muxannosuya
JlanyHoBa, 6e3ycrnoBHO, NOBMUSANO TO,
Kaknmm Obinn obblvan n MHTEPECHI CEMEN X
aenyuwiek n badyuek
Bacunua AnekcaHgposuya n AHactacum EBceeBHbl
ekcaHgpa lletpoBuya u EkatepuHbl /IBaAHOBHbDI




O npsiMbIX KOHTAKTAX HE U3BECTHO

Ans0oMm JIMuTpus ‘
AnekceeBnda OcradbpeBa Sl

He eauMHCTBEHHOE A.T1. Wunnnos.
e 1837) noATEepxAeHMe (1776-1848)

EcTb ntobonbITHbIE haKTbl, KOTOPbIE TOBOPAT NYCTb 06
ONOCpPeaoBaHHbIX, HO, BCE Xe, NepecevyeHunsix cyaed aTux nogen.



Ipomenue A.Il. llInnmuiioBa

— " TIpOMERANE  TUTYITPHOTO  COBETHWRA  AJIERCaHdpa  fleTpoBnda
LLUnnunoBa o BHeceHun pgeten ero Cepres, AnekcaHapa, [letpa,

Omuntpna n pgodepen Codbu, Ennsaeetbl, Bapsapbl n Hatanen B
[BopsiHcknn Pogoson ['epboBuK.
«...ceudemersibCmeo 0 poxxoeHuu 8 Kypmbiwickom ye30e 8
npuxoode cena Manbyeso OepesHu boroboHoB0
podunace Copbsi 1 mapma u kpeweHa 1 mapma 1825
2o0a esocripueMHuuyeu 6bina Hamanbsi Anekceesa
Hoeocunbyeea nomewuua ¢ AnpakcuHo Cepaayckou
OKpyau>.
~ WmeHue, rae MywkuH xun B HKHEM, HaXoaMTCS B HECKOSbKMX
BepcTtax oT cena AnpakcuHa, npuHagnexasLero CEMeNUCTBY
HOBOCUIBLIEBBLIX, KOTOPLIX NO3T OYEHb M0OUI, B 0CODEHHOCTU
XO0341KY AoMa, MUY U OOPpY0 CTapyLLKY.

bornee T10r0...



BeInucka u3 METPpUK

Nwms Poxnenue | Kpemenue | BocnpuemMHuk Bocnpuemunia
c. bo1060HOBO
Codbs 1 wmapra| 1 wmapra Haranbs AJlekceena
1825 roma | 1825 rona HoBocuibueBa moMmernuma c
AnpakcuHO Ceprauckon
OKPYTH
Haranps 9 wmronsa| 15 wroasi| MakapeeBckoit  okp. c¢| BmoBa Opuramgupiima Harambs
1831 roga [ 1831 rona |Iunumoso reapauy | HoBocuibueBa ¢ ATipakCHHO
[panopUIUK Bacuimi
ITerpos lIununos
AJtekcaHip 28 29 Komnexckuit  coBetHuk | Ceprauckoi OKD. C
aBrycta |aBrycra AJlekcaHp HNBaHoB | AnpakcuHo paeBunia  Mapbs
1833 1833 Meccunr [TerpoBa HoBocujib1eBa
Cepreii 7 16 Ceprauckoi OKD. c| Kusaruauckoir  okp. cena
ceHT0ps |centsiops |CTapuHCKOE reapauu | lnkuHo kanutanma Enena
1834 1834 MOATIOPYIHK NBan [OcTadneBa

IpukiaoHckuit

34




Ouepk EBrennss Kpacnosa

«[Jopoau 1833 200a, unu beiearom cmpaHHbIe conuXXeHUS»

http://magazines.russ.ru/nlik/2000/3/krasnov.htmi

4.2 // HoBbitn JIVK. 2002. Nel (80)

http://magazines.russ.ru/nlik/2002/1/art06206.html
«[lywkuH Kopomko bbin 3HakoM c¢ HoeocuribueebiMu, Yacmo
e30us1 8 ¢. AnpakcuHo u obusn 2oeopumb ¢ bapbILUHAMU.
OdHa u3 Hux, Mapbss [lempoeHa, ©6biia 04YEHb
XOPOUWIEHbKaS. .. ».
Mapusa [lletpoBHa (p. 1808) — 23TO Xe KpecTHas
AnekcaHgpa LWwununosa, poaHoro Aadaam  AnekcaHgpa
Mwuxaunosuya JlanyHosal!
Anbbom Hactacbn [leTpoBHbl HoBOCUNbLEBON B
KpacHOM cabdAHOBOM nepenniete, Tnocne CMepPTU
Hactacbu [leTpoBHbI «KakKk WMeHMe, TaKk W BCH
OBWKUMOCTb MepeLusin K HacrnegHukam rr.[ 1puKnoHCKUM»,




Mecc

OCHOBOMNOMNOXHUK poAaa — npagen bparbes
JlanyHoBbIX
UBaH KongpatbeBu4 MeccuHr (1748-1808)
(Johann Konrad Messing).
xB 1761 roaoy, nNOCTynun Ha POCCUUCKYID CIyXOy
NOMOLLUHMKOM nekapa B Mopckon FOCI‘II/ITaJ'Ib B CaHKT-

2ok

[leTepOypre; b

Mecerniea

¥ c 1/67 nognekapeb,
x c 1768 nekapb,

% c 1/85 rogp-xupypr,

B 1792 rogy Bo3BeaeH
TOMCTBEHHOE OBOPAHCKOE
HCTBO.

36




pueMHUKoM cbiHa LLlununossix
Ob1s1 KOIeXXxcKull CO8EMHUK
HNeaHoe MeccuHe»




I puyuHbI 320BeHUA

B PYCCKOM reHeanorn4eckomu Tpaanuymu,
doopmupoBasLuenca ¢ XV Beka, ObINo NPUHATO N3y4vaTb
UCTOPUIO poda, MO WUCTOPUM TMPEOKOB MO MYXKCKOU
NUHUN,

BonbLIMHCTBO brnorpadounn A.M. JlanyHoBa
onybnukoBaHo B nepuoa ¢ 1918 no 1988 roa, T.e. B

COBETCKUN nepuoa.
[Mpeakn-fianyHoBbI —

MENKOMOMECTHbIE ABOPSHE,
npeacTaBUTENN UHTENNUIEHUMK, NO
. poay OeATENnbHOCTN YHUBEPCUTETCKUE
| PabOTHUKMN.

[lpegku-lUnnunoBbl 1 MeCcCUHIM — OOCTAaTOYHO
COCTOATENbHLIE NMOMELLUKU, KPYMNHble 3eMneBnagenbLbl.




Kazanckun nepuoa JIAsmyHOBB




Kazanckun ne

(1820-1868)



Pannee 1eTCTBO B
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(1820-1868) -
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M | 2. o Janynosa (Hlununosa)
. II .ﬂﬂﬂﬁm h- Jx
] o | aciLIbesu Coghes Arexcandposna '
| | Muxaun B - (1825-1879)
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PalnHee 1eTCTBO
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—» Cecmput JIanyHoest

HIununoest

Hlununoe Cepeeti, ‘———p Ilunutoe I[lemp

» ) Becenoecxaa ([Iunuroea) Hamanes

Janyroea ([HTununoea) Coghesa

p [lununoest
[Tunuroest
Janyroea (IHununoea) Cogus

Hunuroe Jvumpuil

[Tunuroe Arexcanop
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34 BHUMAHHUC

E-mail:
pakshina@apingtu.edu.ru
Nataliapakshina@mail.ru
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