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B cmamove paccmampusaromest agpuivle cucmemvl ¢ HEMOUHbIMU SHAUCHUSMU NAPAMEMPOG OlLs CMAOULUSAUUL
KOMOPOLIX NPUMEHSAeMCsL TuHelinoe ynpasierue. Mcciedosanue ycmoiuugocmu u 02panuueHHOCU 08UNCEHUS NPO-
sooumcst npsimvim memodom Jsanynosa. Beooumes nonsimue napvl HeAUHEUHO CMAOUIUSUPYEMOTL CUCTNEMDL U YC-
Manasaueaomcs 00CMamouHble YCa08Usl YCMouuugoCmu U 0ZPAHUYEHHOCTU OBUNCCHUSL, BKIIOUAS CAYUAT YCMOli-
YUBOCU HA KOHEUHOM UHMEPBATLE BPEMEN.

Kniouesvie caosa: agunnas cucmema, neiuneinas cmabuiusupyemocms, Yycmouuueocmn, memood Qynkiyuil
Janynosa.

B Hacrosiieit paboTe MpuBeieHbl HEKOTOPBIE MOAXOIbI K TIPobIeMe cTabUIN3aIiii IBUKEHS He-
tounblx apdunnbx cucteM (HAD), ocHoBaHHbIe HA UESIX MPSIMOTO MeToa JIsAmyHOBA. YKa3aHo,
4TO TIPU PA3TMYHBIX TIPEANIONI0KEHUSIX O IMTHAMIYECKUX CBOMICTBAX PENIeHNT HOMUHAJIBHOI CH-
creMbl, MeTo (hyHKIHIT JIsyHOBa ocTaeTcst ah(HEKTUBHBIM MHCTPYMEHTOM PEIIeHUsT TIPOOIeMbI
YCTOUYMBOCTH paccMaTpuBaeMoii apuHHOI cucTeMbl.

ITocranoBka 3agaun. PaccmaTpuBaeTcsi cucteMa ypaBHEHUH yIIPaBIseMOTo ABMKeHNS ad-
(uHHOI crcTeMBI ¢ HETOUHBIMU 3HAYEHUSIMU 11APAMETPOB

dx /dt =F(t,x)+Bu(t)+g(t, x,a)) @))
MIPY HAYaJIbHBIX YCIOBUSIX

x(tp) =X (2)

Cocrosiuue cucrembr (1) mpeacraBieno Bekropom x(¢)e R" mpu Bcex te R, , BexTOp-
bynkmus Fe C(R,xR",R"), B — nxm -nocrosiunasi Matpuiia, u€ U — BEKTOp yIpaBJeHus],
g€ C(R,xR"x3,R") — Bekrop-pyHKINSA HETUHEHHBIX COCTABJSIONIX cucteMbl (1) ¢ HeTOU-
HBIMU 3Ha4YeHUSAMHE T1apaMeTpoB, ae 3 RY, d >1, — KOMIIAKTHOE MHOKECTBO B R?. [Ipenmnomna-
raeTcs, 4To ABUKeHue cucTeMbl (1) MpOouCXouT 1o/ IefcTBUEM yIIPaBIEHU

u(t)=-Kx(t), 3
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rie K — ocTosTHHast MaTpHIla COOTBETCTBYIONIEH Pa3MEepHOCTH.
[anee Oymem paccMaTpuBaTh ypaBHeHUsT ABMsKeHMs (1) IpU HavaIbHBIX YCJIOBUSX (2)

dx /dt = F(t, x (t))— BKx (¢t)+ Bg (¢, x (t),0) (4)

IIPU HEKOTOPBIX TIpe/nosnoxkenusix o mape (F, K) n dynkuusx g(t, x, o), Ipe/CTaBISONNX He-
JIMHEWHBIE YJIEHBI U 'HETOUHOCTH ' B cucteme (4).

YeranoBuM ycsioBus yCTOWYUBOCTH U OTPAHUYEHHOCTH JBUKEHUS B cucteme (4).

YcnoBus ycroiiunBocT u orpannyennocta. HanmomauMm cienyiorue mousatust (em. [1]).

Onpenenenne 1. Ahdunnyio cucremy (4) Gymem Ha3bIBaTh YCTOWYMBOM, €CIIM €€ HYJIEBOe
peleHne aCUMITOTHYECKH YCTONYIUBO 110 JISITyHOBY TTpH JTI0O0M 3HAYEHUH mapamerpa oe 3.

Omnpenenenne 2. Pemenne x(¢)=x(t, ¢y, xy), HAD cucrembl sABIseTcss orpaHnueHHBIM,
ecJIM CyliecTByeT octossHHas 3> 0 takas, 9to ||x(t)|| <P mpu Beex ¢ >t npu 000M 3HAUCHUH
napameTpa o€ 3, rie B MOKeT 3aBHCETh OT KayKI0TO peliienus cucteMbl (4) u mapamerpa o€ 3.

Onpenenenue 3. Ilapa (F, K) gBisgercs HeJUHEHO cTaOUIN3UPYEMOIl eC/Iu /IS CUCTEMbI
ypaBHeHUT

dx /dt =F (t, x)— BKx (5)

CYIIECTBYET JIOKAIBbHO OOJIbINAst OIPe/IeIeHHO TOI0KITeIbHas 1 yOobiBatomias Gyukims V(t, x),
JIOKaJbHO JinmmuiieBa 1o X ¢ nocroguroin M >0 takas, 4to

DV, x(0)) |5y <—ar |« (6)

rne a; >0 u x(t)=x(t, ¢y, xp).

3ameuanue 1. Ecim F(t,x)=Ax, tne A — nXn-moctosiHHag mMaTpuia, To mapa (A, K)
SIBJISIETCST CTAaOMIM3UPYEMOI B 00bIYHOM cMbicie (eM. [2]), Tak Kak ycioBue (6) 9KBUBaJEHTHO
CIIeyIoeMy:

o4 < b, 7)

rie M >0 u f<0 — HEKOTOPbIE TOCTOSTHHBIE.

Nmeet MecTo ceprytorniee yTBepKIeHIE.

Teopema 1. [Ipednonoscum, umo Oist cucmemvt (4) 8oinoaHAIOMCS CLEOYIOULUE YCIOBUSL:

1) ynpasnenue (3) obpasyem c eexmop-pynxyuei F(t,x) nerunetinyro ynpasisemyio napy
(F,K);

2) cywecmsyrom nocmosunvie as >0, az >0 maxue, umo

et 2 ol <ap x| +a ] ] (®)

npu ecex (t,x,0)€ R, XR"x3;

3) evinoansemcs nepasencmeo a;—M || B || a,>0.

Toz0a

a) eciu a3 =0, mo HAD cucmema (4) ycmotiuusa;

6) ecnu as #0 u oyenka (8) evinoansemcs npu ecex (t,x)e R, xR", mo dsuxcenue HAD (4)
0ZpanuUeno.
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Hoxa3zarenbctBo. [Tockombky dyukuust V(Z, x) onpeeseHHO MOJOKUTETbHAs 1 yOBIBAIO-
mas, Haiigyres nocrosiuuble (¢, ¢ ) >0 Takue, uTO

e+ <ve <o ©)
npu Beex (¢, x)e R,xD, D R" . Bromb pemenuii cuctemst (4) beptia omerka

DV (&, x () gy <=+ M| B||g ¢, x, 0] < ~(a = M| Blay) ||+ M| B as |
np Beex (¢, x)e R, xD. Ecant az =0 1 yimommsercs yesosite (3) Teopensi 1, 70

DV, x()) gy <—(ay — M||B||ay)|| »[* (10)

u, coryiacHo TeopeMe JIamnyHoBa, cocrosinue x =0 acuMITOTHYECKU yCTOYnBO. IIocKOIbKY O11eH-
ka (10) BormosHsieTCs Tipu JII0OOM 3HaYeHun o€ 3, cucrema (4) yctoiramsa.
Ecm ag #0, 10

D'V(t, x(t)|4) <0 (11

M|B|as
a;— M| B||a,
menus x(t,ty, x,) HAD cucremst (4) paBHOMEPHO OrpaHIYEHBI M TIOCKOJIbKY HepaBeHcTBo (11)
BbIMosIHsIeTcst pu J1ro0oM 3HaueHnn o€ 3, HAD cucrema (4) orpanmuena. Teopema 1 mokasana.

Onpenenenune 4. Ilapa (F,K) sBisercs HeJUHEHHO CTabUIU3UPYEMOIl OTHOCUTEIHHO
¢yurmuu V(¢ x), ykazaHHOU B OTIPe/leJIEHUN 3, €CJIU BBITIOJIHSETCS YCJIOBUE

B o6acTy 3Havennii x € R™ ||x|| > . Cormacuo Teopeme 10.1 u3 monorpacduu [1] pe-

DV (t,x(0)) |4y <= 1OV (L, x (1)), (12)

rzie dynkiwst fi(¢)>0 HenpepbIBHA HA JIIOOOM KOHEYHOM HHTEPBAJIE.
3ameuanue 2. Ycnosue (12) skBUBaJIEHTHO yca0BUIO (6) TpU BBITTOTHEHWH OTleHKN (9) ms
ynkmuu V(¢ x).
PaccmoTpum cuctemy (4) 1pu ciieyoneM MperooKeHIH 0 BEKTOP-(YHKITUN HETOYHOCTENT:
H, . Cymectsytot nocroaunsie a, >0 u a5 >0 takue, 4to

||g(t, X, 0c)||<a4 ||x||+a5 (13)

npu Beex (¢, x,0)€ R, XxDx3J.
HNmeet mecTo cieyioriee yTBepKIeHMeE.
Teopema 2. [lycmo ons cucmemot (4) nocmpoena pyuxuyus V(t, x) maxas, umo:
1) svinonmsiomes ouyenku (9) u (12);
2) sexmop-pynxyus g(t, x, o) ydosaemsopsiem oyenxe (13) npu scex (t,x,0)€ R, xDxS3.
Toz0a
a) ecnu as =0, mo cucmema (4) ozpanuuena 6 obracmu snavenui

M|Ba, |
J1(©)ey
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6) ecau as #0, mo cucmema (4) oepanuuena 6 obaacmu snavenuii X € R":
M||B|lag+(M*|BJ af + 4£,(t)ey M| B as)" >
2/1(t)cy

HoxazarenbctBo. [na ¢ynkuun V(¢,x) Bromab pemenuii x (¢, %y, x,) cucremnl (4) BepHa
olleHKa

<]~

DVt x (1)) |y 4y <= OV 2 @)+ M| B|g (¢, x, 00| <= (s | [+
+M||B|(as ||+ as) == i@y [ + M[B]ay x|+ M[B|as. (14)

Ecmi as =0, 1o ouenka (14) mpuBouTes K BULY
DV 2(0) oy <= RO |- M[Bap)] ]
Orcioza cenyer

D'V(t, x(t))]4) <0

M|B|a
Ji)ey
neuxenrie HA®D (4) orpanuyeno.

Ecnu as #0, To npu Beimosaenun yeaosust (6) teopembr 2 DYV (¢, x () |(4) <0 wu, creno-
BaTebHO, BMecTe ¢ ycaoBueM (9) moydaeM ycJaoBUS OTPAaHUYEHHOCTH JBUKEHUST CUCTEMBI (4).

Teopema 2 mokazana.
Onpenenenne 3. Ilapa (F,K) sBisieTcss acCUMITOTUYECKU HEJIMHEITHO CTaOUIN3UPYEMON,

ecan cymiecTByioT dynkiusa V(¢ x), ykazanHas B ompe/esieHUn 3, U HellpepbiBHAS (PYHKIUS
¢;(t) Takue, 4TO

npu Beex te R, u ||x|| > . B arom ciryuae, cormacuo Teopeme 10.1 u3 monorpadwmm [1],

DV, x ()| 4y @OV (L, x(1)) (15)

npu Beex (¢, x)e R, xR" n

t
f¢1(s)ds — —oo TPU [ —> +oo.
lo

Nmeet MecTo ciieyioriee yTBEPKIEHUE.

Teopema 3. [lycmw s cucmemvt (4) 6binons0OMes Credyiougue Ycaosus.:
1) napa (F, K) acumnmomuyecku HeIuHeuHo cmaduiusupyemast;

2) cywecmsyem unmezpupyemas Gynkuus ©,(t) maxas, umo

lg ¢, x, )| < @u(OOVE(E, 2 (1)), k>1, 16)

npu ecex (t,x,0)e R, xR"xS;

6 ISSN 1025-6415. Dopov. Nac. akad. nauk Ukr. 2019. Ne 9
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3) npu 6cex t >t 6bINOINUAEMCA HEPABEHCMEO

1
¢ t =i
1= (k=1)Vg~'M||B| [@a(s)exp [(k ~1) j(pi(r)dr} ds| >0.

A

Tozda nynesoe pewenue HAD cucmemot (4) ycmoiiuueo.
HoxkazareabctBo. /[ hynkmu V (¢, x) npu Boinosnenun ycaosuii (1), (2) Teopemsl 3 nMeemM

D*V(t, x(0) | gy < @O V(& x () +M|B g (¢, x, )<
<O () V(& x(0))+M||B| oy (1) V* (1, 2 (1)) (17)

Ob6oznaunm z(t) =V (¢, x(t)), e x(t)=x(¢ ¢y, xy) — pemenne HAD cucremst (4). Ouen-
Ky (17) npejicTaBuM B BUjIe

D¥2(t) < @y (t) 2(t)+ M||B|| oy (0)2"* (1), (18)

OTKYyZa IMOJIy4YUM MHTETPaJIbHOE€ HEPABEHCTBO

t
2(6) < 2(tg)+ [ (91()2(s)+ M|B[ oy ()2 (5))ds . (19)

)

Berancnum Vy =max {V (¢, xy): xo € D} n nepenumniem Hepasenctso (19) B ncesgonuneii-
Hoil popme

t
2 <V + [(91()+ M|[B|gy()2" ! (5)) 2(5)ds .
)

[TpuMeHsist K 9TOMY HEPaBEHCTBY TEXHUKY OlleHUBaHMs U3 padboT |3, 4], OIy4nM OIEHKY

t
Vyexp| fon(o)ds

V(t, 2 (1)) < o —. (20)
=

t t
1—(k=)V/ " M[B| oo (s)exp {(k - 1)J(p1(r)d1:st

)

[Tpu Boimosnenun ycaosusa (3) teopembl 3 onenka (20) BepHa npu Bcex te€ [t, ). He-
TPYZHO TIOKA3aTh, UTO JIBUKEHUE CUCTEMbI (4) acCUMIITOTUYECKU ycTounBo. [TockosbKy orleHKa
(20) Bepna npu Bcex o€ 3, umeet Mecto ycroitunBoctb aBuskenust HAD cucremsl. Teopema 3
JIOKa3aHa.

Onpenenenne 6. [Tapa (F, K) siBiisieTcst IpakTHYECKHU CTAOMIN3UPYEMOM, €CJIU CYIECTBYIOT
nse dynkuuu: V(t,x), ykazannas B onpegesnenun 3, u pynkuusa W, V), We C(R, xR, R),
HeyOBIBatoIas mo V. Takue, 4To
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a penieHue ypaBHeHI/IH CpaBHEHUA
dr/dt =W (t,r+0(t)), r(ty)=ry,

V/IOBJIETBOPSIET OIpe/ieJIeHHOMY THUIly orpanmndenuii. 3zxech o(¢):R, - R, — orpanndeHHas
dbyHKIws Ha 11000M KOHeuHOM nHTepBaie J C R, .
Jlemma 1. Ecu

t
w(t)<o(6)+ [W(s,u(s))ds+r(ty),
lo
2de 6(t) u u(t) — nenpepuvisnuvie pynxyuu na J < R, , mo

u(t)< T(Zf, tOr 1’0)+(5(t),

2de 1(t,ty, Ty) — MAKCUMATLHOE PeuenUe YpasHeHUs..
JlokaszarebCcTBO 9TOTO yTBEPIKIEHUST UMeeTCsT B paboTe [5].
Janee moHago0sTCs Ceayionme 0003HauYeH:

B(a)={xe R": |x|<a}, B(a)={xe R": [ < ak;
V@) =inf{V(t,x): |ld=B) VE@) =V x): |«|=B),
VB =sup{V(t, x): | <Bl, VB =supiV(t,x): xeBB)\B@)}, 5<B.

Byznewm npeamnonarars, uto hyHkiwms V(¢, x) sBISETCS JOKAIbHO JUIIITHIIEBOH ¥ TSI JTIO-
6011 mapbl urcest 0 <P <y BBIOJHSIETCS OI[EHKA

V&, )=Vt p)| > M]w-y], M>0,

npu Bcex te J u (x,y)e E(y)\B(B). Kak u Bbime, x(¢)=x(t, ), xy) — CeMEHCTBO perienuii
YIIPaB/IsieMoii cuctembl (4), HauMHaloIeecs B MHOKeCTBe (£, X € [X, X0]) .

Omnpenenenne 7. Apdunnas cucrema (4) ycroitunBa otHocutesnbHo Bennand (B, y,¢y,T),
0<B <y, ecan gy 10001 TpaekToprK X (1) ¢ HAYAIbHBIMU YCIOBUSAMU ||x(t0 )|| <P caenyer, ato
||x(t)|| <y mnpuBcex t >t, te J =ty ty+T),nnpumodom o€ J.

Jlemma 2 (cwm. [6]). Hlycmoy

1) napa (F, K) saersemcsa npaxmuuecku cmabunusupyemoil u oyenxa (15) svinonnsemcs 0ns
snavenuil (t,x)e JxX(B(Y)\BQP)),

2) cywecmsyem unmezpupyemas: na io6om xKoneurnom unmepeaie gynxuus &(t) maxas, umo

lg (¢, %, )| < &) (22)

npu ecex (t,x,0)€ ]x(?(y) \B(B))xS3;
3) cywecmeyem MaKcumMaivHoe peuenue YpasHeHus CPAGHeHUs.

dr/dt =W(t,r+o(t)), r(t)=n, (23)
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t
20e r1=v1Uj1H(t1)—c(t1),a o(t)=M||B||j§(s)ds, te J, x,e B(M\B@B).

t

Toz0a npu ecex t > ty eepHa oueHka
V(t, x () <r(t,ty, ) +o() (24)

800 mHoscecmea pewenuil x (t)e E(y) \B@).
Ioxkazareabcro. /g dynxuum V(¢, x) B obmactu sHavennii (¢, x)e JX(B(y)\ B(B)) umeem

DV, x()) gy W& V(E, () +M|B|lg (2, x, o) <
SW(E,V(t, x())+M|B|E(®). (25)

VHTerpupyst HepaBeHCTBO (25) OT ¢y 110 ¢, OIyYNM

t
V(5 x(0) V(g x(t) =0 () +6(6)+ [W(s, V(s x(s)))ds. (26)

2}

[Tpumenss k HepaseHcTBy (26) nemmy 1, mosyunm onenky (24) npu Bcex ¢ >t .

Nmeet mecTo ciepytoniee yrBepKacHUe.

Teopema 4. [Tycmw svinonnsromest 6ce yciogust iemmol 2 U MAKCUMAILHOE peuletue YpasHenus
(23) ¢ nauanvroim ycrosuem r(ty) =1, = VP (ty)—0o(ty) yoosnemsopsem oyenxe

r (6, 4y, 1) <V (1) =0 (1) (27)

npu ecex t >1t.
Toeda ynpasnsemas cucmema (4) poéacmmo ycmouuusa omnocumenvio senudun (B, v, ¢y, T).
HoxkaszarenabctBo. [Iycts x(¢) — oboe perienue cucteMbl (4 ), HAYMHAIOIIEECS] B MHOKECT-
Be HayvaJbHBIX 3HaueHUil (Z,,x(). [Ipeanosoxum, uto cymecTByer MOMEHT ¢ € J TaKoii, 4TO
||x(t1)|| =1 . CornacHo jieMMe 2 UMeeM OTIEHKY

V(t, x())<r(tty,1))+0(t) upuBcex ¢ >1,.
Orciona, yauTbiBast ycaoBue (27), moaydaem
Vi () <V (&, 2(81)) < (84, 8, 179) + 0 (8) < Vi () -

ITO HEPaBeHCTBO IIPOTUBOPEUYUT CYIECTBOBAHUIO ¢ € J Takoro, 4ro ||x(t1)||=y. Yuu-
TBIBast, YTO YCJIOBHsI TEOPEMbI 4 BBITIOJHSIIOTCS NP BCeX L€ I, MPUXOIUM K 3aKJIHOYEHUIO 00
ycroitunBoctu asuxkenus HAD cucremsl (4) ornocurenbno Beanuun (B, 7, ¢y, 7). Teopema 4
JlI0OKa3aHa.

3akmounTesbHble 3aMevyanus. /[ cucrempr ypaBHeruit (1) mpemyioskeHbl 10CTaTOUYHbBIE
YCJIOBUSI YCTOWYMBOCTH M OTPAaHUYEHHOCTH JIBUKEHUST HA OCHOBe MeTojia hyHkimit JIgnyHnosa B
COYETaHUU C METO/IOM MHTEerpaJbHbIX HEPABEHCTB U IIPUHIIMIIOM cpaBHeHus. OrpaHndyeHus “He-
TOUHBIX HesmmHelHocTel” Buza (8), (13), (16), (22) n0moaHg0T u3BeCTHbIE OrpaHuYeHNs HeTOY-
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HOCTEH, KOTOPBIE PACCMOTPEHBI B paboTax [7— 9] u ap. I3 ux Buma cienyer, 9T0 MeTo (DyHK-
nuit JlanyHoBa sBisieTCS YHUBEPCAJbHBIM METOJOM aHa/N3a YCTOWYMBOCTH JBUKEHUS Pac-
cmarpuaemoro kracca HAD cucrem.

HUTNPOBAHHAA JINTEPATYPA

1. Yoshizava T. Stability Theory by Liapunov's Second Method. Tokyo: Math. Soc. Japan, 1966.

2. Zak S.H. On the stabilization and observation of non-linear uncertain dynamic systems. IEEE Trans. Automat.
Control. 1990. AC 35. P. 604—607.

3. Louartassi Y., El Houssine El Mazoudi, Noureddine E. A new generalization of lemma Gronwall-Bellman.
Appl. Math. Sci. 2012. Ne 6(13). P. 621—628.

4. Martynyuk A. A. Novel Bounds for Solutions of Nonlinear Differential Equations. Appl. Math. 2015. Ne 6.
P. 182—194.

5. Rao M.R.M. Upper and lower bounds of the norm of solutions of nonlinear Volterra integral equations. Proc.
Not. Acad. Sci. (India). 1963. Ne 33. P. 263—266.

6. Tsokos C.P, Rao M.R.M. Finite time stability of control systems and integral inequalities. Bul. Inst. Politech.
Lasi. 1969. 15(19). Ne 1—2. P. 105—112.

7. Corless U., Leitmann G. Deterministic Control of Uncertain Systems via a Constructive Use of Lyapunov
Stability Theory. Berlin: Springer, 1989.

8. Martynyuk A.A., Martynyuk-Chernienko Yu. A. Uncertain Dynamical Systems: Stability and Motion Cont-
rol. Boca Raton: CRC Press, 2012. 296 p.

9. Blancini F. Lyapunov methods in robustness — an overview. Univ. di Udine, Italy (manuscript). 2016. 73 p.

[TocTynuio B penakiuio 19.06.2019

REFERENCES

1. Yoshizava, T. (1966). Stability Theory by Liapunov’s Second Method. Tokyo: Math. Soc. Japan.

2. Zak, S. H. (1990). On the stabilization and observation of non-linear uncertain dynamic systems. IEEE Trans.
Automat. Control. AC 35. pp. 604-607.

3. Louartassi, Y., El Houssine El Mazoudi & Noureddine, E. (2012). A new generalization of lemma Gronwall—
Bellman. Appl. Math. Sci., No. 6(13), pp. 621-628.

4. Martynyuk, A. A. (2015). Novel bounds for solutions of nonlinear differential equations. Appl. Math., No. 6,
pp. 182-194.

5. Rao, M. R. M. (1963). Upper and lower bounds of the norm of solutions of nonlinear Volterra integral equations.
Proc. Not. Acad. Sci. (India), No. 33, pp. 263-266.

6. Tsokos, C. P. &Rao, M. R. M. (1969). Finite time stability of control systems and integral inequalities. Bul.
Inst. Politech. Lasi., 15(19). No. 1-2, pp. 105-112.

7. Corless, U. & Leitmann, G. (1989). Deterministic Control of Uncertain Systems via a Constructive Use of
Lyapunov Stability Theory. Berlin: Springer.

8. Martynyuk, A. A. & Martynyuk-Chernienko, Yu. A. (2012). Uncertain Dynamical Systems: Stability and
Motion Control. Boca Raton: CRC Press.

9. Blancin,i F. (2016). Lyapunov methods in robustness — an overview. Univ. di Udine, Italy (manuscript). 73 p.

Received 19.06.2019

A.A.Mapmumiox, JI. M. Yepueupka,
10.A.Mapmumniox-Yepnienro

Incruryt mexanikn iM. C.II. Tmmomenko HAH Yxpainu, Kuis
E-mail: center@inmech kiev.ua

ITPO CTABIIISAIIIO PYXY HETOUHUX AODPIHHNX CUCTEM

Posrusipaorbest adidHi cUCTeMU 3 HETOYHMME 3HAYCHHSIME [TApAMETPIB, st cTablIi3alil AKUX 3aCTOCOBYETHCS
JiHiiHe KepyBaHHs. JlociKeHHsT CTifTKOCTI 1 0OMEKEHOCTI PYXy MPOBOIUTHCS MPSIMUM MeToxoM JIsmyHOBA.
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O cmabunusayuy O8UNCeHUS HEMOUHBIX APOUIBLX CUCTEM

BBoanThCST IOHSTTSI MAapu HETIHIITHO cTabii30BaHOI CHCTEMH 1 BCTAHOBITIOIOTHCST IOCTATHI YMOBH CTIHKOCTI Ta
0OMEKEHOCTI PyXY, BKJIOUAI0UYM BUNAA0K CTIIIKOCTI Ha CKIHYEHHOMY iHTepBaJIi yacy.

Kmouogi crosa: aginna cucmema, nerinitina cmadinisosanicmy, cmitikicmv, memood Qynuxyiil JIanynosa.
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ON THE STABILIZATION OF THE MOTION
OF UNCERTAIN AFFINE SYSTEMS

The article discusses affine systems with uncertain parameter values, for the stabilization of which the linear
control is applied. The study of the stability and boundedness of the motion is carried out by the direct Lya-
punov method. The concept of a pair of nonlinearly stabilized systems is introduced, and the sufficient con-
ditions for the stability and boundedness of the motion are established, including the case of stability over a finite
time interval.

Keywords: affine system, nonlinear stabilizability, stability, Lyapunoov function method.
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