12 i C. B. AHTOHIOK

YIK 519.217; 519.718; 519.837
C. B. AxroHiok (YepHiBeupKuii Hall. YH-T)

CTIKICTb CTOXACTUYHNX JAHAMIYHUX CUCTEM
BUITAIKOBOI CTPYKTYPHU 3 MAPKOBCLKIMN
3BYPEHHSMMU 3 YCIEIO IIEPEJIICTOPIEIO

The stability of solutions of stochastic dynamic systems of random structure with unbounded
memory is investigated in this article. Sufficient conditions for asymptotic stochastic stability,
stability in probability and asymptotic mean square stability of solutions of considered system are
obtained.

#

B po6orti mocnimKyerscs CTIMKICTh pO3B’si3KY CTOXACTHYHOI TMHAMIYHOI CHCTEMH BHIIANKOBOI CTPY-
KTYpH 3 yCi€I0 ncpeaicropicic. 3mafinedi FOCTATH! YMOBH ACHMITOTHYHEO! CTOXACTUYHOY CTIlKOCTI,
cTiffkocTi 2a AMOBIPHICTIO T2 aCHMITOTHYHOI CTiHKOCTi B CepeJHLOMY KBaJpaTHYHOMY PO3B’S3KY
PO3TJISLIYyBaHOI CUCTEMH.

1. IlocranoBska 3aga4i. Hexait R" — n-BuMipHuit JiicHUM €BKJIIOBH I1POCTIp
i 1< p<oo. X e mnpocropoM momepeapoi icropii, To6To npoctip R* X D5, ne D?
~ mpoctip Cxopoxoza 4] okaiibHO 0GMEKEHNX HENEPEPBHUX cnpaBa d)ym(mﬁ 110
MalOTh JIBOCTOPGHHI TpanuLi, ¢ : Rt — R" takux, mo

o0

/i¢(8)|pp(.9)ds < 0.

0
Hopmy B npocropi X BBEJEMO HACTYMHMM YHHOM (6]

1/p

ol = \Iso OF + / PP oeds | = (o + llole)

1/p

Osnadenust 1. @yukuis p : Rt — R Ha3MBAETLCS GYHKUIEI0 13 324A024CYION00
eaacmueicmio [6], AKUIO BOHA 3aOBOJIbHSIE TAKMM YMOBAM:

1) p - cymoBHa B RY;

NS

2) nna Yz > 0: Ky(2) = esssup ’Li’zl < K < 00, Ka(z) = esssup-22 < oo;
/ - ANy = (8) F seR+ pls+2) {

3) p > 0 - crporo gomarna Ha s € (0,00);
4) sp(s) = 0 xosm s = 0.

Hexait (2, F,F = {F, C F,t >0}, P) - iimosipuicunit 6azuc; {{(t),t > 0} -
MAapKOBCBKHMII Tpolec i3 3HavenHsMu B MerpudnoMy mpoctopi Y = {y1,.., ¥} 3
nepexignoo iMosipuictio P(s,y, A),A C By; {n, &k > 0} — naumor. Mapkosa 3
3Ha.‘{eHH$IMI/I B MeTpanomy npocropi H 3 nepexigiono iimMoBipHicTIO Ha k-My Kpomi

L) TG AT > M M _arravrversdh ni
Pi(h,G); {wt),t = 0} — R"-suamuit sinepis Nponcc, y3IromKeHuii 3 NOTOKOM O-

anarebp {£, ¢t > 0}.
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CTIMKICTb CTOXACTUYHUX JNHAMIYHIX CUCTEM ... 13

Posrnsnemo audysidiny muHamidny cucreMy Buuaikosoi crpykrypu (JJICBC)
3 ycCi€lo nepeicTopiero

de(t) = a (t,2",6@)) dt + b (¢, 25, £ (t)) dw(t) (1)

3 MapKOBCHKUMY HEpeMUKanHIME [2]

AZ (t) Je=t, = = (k) — = (=) = g (t—, %7, 6 (k) M) 5 (2)
tr € S ={t, 1,n € N}, lim ¢, = +o0
n—oe
i TOYaTKOBUMHM YMOBaMH
E()=y€Y, a®=peX, my=h (3)

Ty a(t,¢) : Ry x X - R™ — Bckropucstaynuil GyHKIIOHAN, BUMIPHIN 38 CyKYIIHI-
¢TI0 3MIHHUX 1 TPy KOXKHOMY 0 € X siorasnHo obMexxenuii mo t; a b(t, ) : Ry xX —
M2 (R") — maTpuaHO3HAYHME DYHKIIOHAI BUMIPHEH 38 FZYKyHI.liCTIO 3MIHEUX i mpu
KOKHOMY ¢ € X NnoKaJILHO oOMexkenuil 1o ¢, a nponec z° = (z(t), xf,), Je

(g B -~
5 4 $\L_5)at0§5£‘/7
x(s)u{\ o(s =), s >t

\

Hexaii npu ty > 0, X;, — upocrip BuMipHEX BUnaJkoBux mporecis ¢(t), ¢ < iy,
rakux, mo ¢* € X 3 #imosipuicrio 1, i rakux, 1o Epu KOxKHOMY t, ©(t) He 3a0eXKUTH
Bia nipupoctis Bimeposoro npouecy {w(s) — w(ty), s > to}. Houarkosmit Bixpisox ¢
B (6) narexurs Xi,.

[Tosxauumo vepes Ry, = o {p(t) [t < £}, a uepes Ry = Ry, V T

Cupageusa HacrynHa nema [6]:

Jlema 1. Hezati npu t > to {z(-)} — Ri-npoepecusro sumipnui, 6e3 pospueis
Opyzoeo pody, wenepepsrull cnpasa ma gynryia 2°(-,w) € X 3 tmosipricmio 1.

Todi dasn t > tg maemo, wo &' € X 3 tmosipricmio 1, i npouec z° - R-
npozpecuaro sumipnut, 6e3 Po3pusie dpy2020 POy Ma HenepepeHul cnpasa.

Oznavenns 1. Croxacruynuit nponec {z(t) = z(t,w), t € (—oo, T} HasmBae-
THCH CUAOHUM D036 A3Kom 3a1adl (1)-(3), sikmo z(t) nmporpecuBHO BUMIpHMI BigHO-

co R; mpn t < T, Binpizku TpackTOpiilt mponecy e Xopute fi:c Ll 7o == i
M.H. 1 .
t
z(t) =2 (s) + [a(r,s",& (7)) dr + [b(r,z7,& (7)) dw () (4)
s s
BUKOHYEThCSI 3 UMOBIpHicTIO 1 11sl BCiX 8 € [tg, tht1) ,t € (8, k1) Ta juist B > to:
z(ty) = o(tx—) + g(ts—, ™, (&), ) (5)
IMpunycrumo, mo
1\ W SR ) P i 4 DN L. DwY W AAR(D L. DR YN VyH DN
i) wynnb,wn Aa: XA —r 1, y UL ALA /A 77 Wi el jy § e dv AN A E AEL T Iy

BﬂMlpul 3a CYK) ./HH;CTEO BMIHHI‘L‘&;

Hayx. sicaux Ysxropox yu-1y, 2013, sum. 24 , N 2



14 C. B. AHTOHIOK

2) icuye crana L > 0 Taxa, mo

lalt, ¢1,) — a(t, 02, v)| + [b(t, 01, 9) — blt, 2, y)| + (6)
+ |9, ¢1,9, h) — 9(t, 92,9, h)| < L1 — pallx

A Yoy, 02 € X, Vt € [to, T), y €Y, h e H;
3) icuye crama C >0

et @,9)] + 160t 0, )] + |9 (E 0,9, B < C(L+ [lolix) (7)

Y ‘St~ 4+
Vi

\‘—l/m X, a1 V h o ¥

< {OU,T} Ta Y i, 00T L.

m

Trrrer
in

Toni srizmo [9] icHye exuenii cunbunit pose’szox 3angdi (1)-(3) 3 TounicTio xe
CTOXACTHYHOI €KBiBAJIEHTHOCTI.

pu £(to) = ¥, Mk = h Ta 3 = ¢ € X nosmaunmo uepes (s, p,y,h),t > s
icropiio mpouecy z(t),t € [ty, 00) Ha BiApIsKy [s, t].

JLnst criponien st BUKJIAIOK BBAYKATHMEMO, 10 & (t) — opEopimuuit nanmor Mapko-
Ba 3i ckiHgenHo0 KijbkicTo cramis. 3rigmo [3,10] {zt(s),£(t)} € MPKOBCHKHM 1PO-

Lo FEERE S b S ¥ i VY woanarrman Ama Ty

IJ\(;\ UM, B IIR\ULVLy DYLIL(LAK\UDCI: URJIAJAUD A L\ L) C g Aa:yanluyno‘)u QLVLI,U.II. BCKT! UIJ(L VLY
cucremu, a £(t) — BunaqKoBl 3MiHY 11 CTPYKTYPH 3 BpaxyBaHHaM Janiuiora Mapkosa
{m, k > 0}, mo BXOIWUTE 9K apryMeHT y QyHKUiO BigoOpaKeHHd g(cy k). Ham i
TIOSICHIOETLCS. O3HA4EHHS cucreMu (4) sk CHCTEMH BHIISIKOBOI CTPYKTYDH.

2. OcuoBHi o3HaYeHHS cTiifKocTi po3B‘askis audysifiHnx AuHAMITHAX
CHCTEM BUIIAJKOBOI CTPYKTYPH 31 BCi€io mepezicropicio

osraummo sepes Pi((y,h), A x B) nepexingy #iMosipricrs nanmora Mapkosa

{&(tk), m} ma k-my xpoui:
[)k ((ya h))"/{ X B) =P (g(tlc+1) = A,n(tk+l) € r;é(tk) =%, Ti(’fk\/‘ iz h) )

npu BCiX t; > to, (y,h) € Y xH
Hauti BBezeMo B po3misn QyHKINIO

B2, A

=Y TN 388 o)
(T, Y, 0 ), A X AXD)

Il

P (ml‘"ﬂ'1 (tka(pa Yo, hO) € Xlag(tk-kl) = A’n(tk-!-l) & B!
T (tr_1, 0, Yo, ho) = 7,E(t) = ¥, n(ts) = h),

npu Beix i € S {to}, k € NUU{0}, ¢ € X i 6openesux A C By, B C BH
Osznauennst 2. Juckperauit oneparop Jlamynosa-Kpacoscskoro (lug)(w,y, h)

Ha MOCHLIOBHOCTI BuMipHUX cKanspumx byrkuif vg(¥,y,h) : X x Y x H — R,

k € NUJ{0}, nna JICBC (4) 3 30BHImHIMA MapKOBCHKHME IepeMukarHAMHA (5)

BH3HAYNMO PiBHICTIO
(o) (z,y,h) = [ Pelz,y, k) (dl x du x dz) v (I, u, 2) — vk (3,9, h).

XXYxH
Oznavenns 3. dxmo t;, = kB qna scix k € N i npn ,uesn(omy B > 0 Binobpa-

Pl ML\ : S SOt S | ¥, | PO D

XKCHHA ad, D, g une 3aJIeKATD Bl,LL i, upoiiec g\b) JISHOIOL lvw,l,'xuna Tk uAnupx,u,ﬁl, TO
cucremy (4)-(5) Ha3BEMO aBTOHOMHOK.

Hayx. Bicauk ¥xropon ye-Ty, 2013, Bur. 24 , N 2



CTIMKICTb CTOXACTUYHUX JVMHAMIYHUX CUCTEM ... 15

V Bumnaaxy aBToHOMHOI cucremu (4)-(5) MoxKHa HexTyBaTH iHAeKcoM k B GyHKIT
P ((z,y,h),X1 X A x B) i auckpersuit oneparop JIamynosa-Kpacoschkoro ciin
BH3HAYUTH PiBHICTIO

l
() (z,y, k) := j P(z,y,h)(dl x du x dz)v(l,u,2) — v(z,y,h).
XxYxH

Osznavenus 4. Oyusknionanom Jlamynosa-Kpacoscekoro mjisi cucremMu BUIaJ-
KOBOI cTpykTypy (4) Ha3BeMO MOCIIiIOBHICTD HeRij eMHUX QYHKIIHR vL(p, Y, h), k>0,
Ut IKUX BUKOHAHI YMOBH:

Dupuscix kK >0,y €Y, h € H ¢ € X BusHayenuil JuCKpeTHull oneparop
Jlanynosa-Kpacosebkoro ((vg) (¢, y, h);

2) upu r — o0

T = inf v (¢, Y, h) = +o0;
ke NyyeY
heH, llollx > r

3) nmpu 7 — 0 Maemo

v(r) = sup v(p,y,h) =0,
ke NNyeY

heH,llelx 27

npuuomy 9(r)i v (r)— HeUepepBHi i MOHOTOHHI.
Bymemo JocipKyBaTy CTiHKiCTh TpUBiaIbHOTO po3B’asky cucremu (1)-(3)
Osznavenns 5. Poss’asok sazadi (1)-(3) zaszsemo:
— crifikaM 3a #MoBipaicTIO, sixmo aag Ve; > 0, €2 > 0 MOXKHa BKa3aTM Take
§ > 0, mo 3 |lpjlx < ¢ BunnuBae vepisHicTh

(d -
P {sup o], > cl} < ®)
T>t
npu reix ¥ € Y, h € H;
~ CHMITOTHYHO CTIHKMM 3a HMOBipHiCTIO, fKII0 Ve > ( MOXKHA BKa3aTH TakKe
6> 09 mo 3 “(p”X < 67

=
=
e
—
n
§=
"3
i
;.—_
V
™
Ny e
I
L)
R
(=
g

npu Beixy €Y, h € H; :

—p-crifikum (p > 0), axmo s Ve > 0 MokHa BKazaTH Take 0 > 0, mo npu
lellx <6 :
E|z|, <e A (10)
npuscexy €Y, heH,;

~ aCAMITOTHYHO P-CTIHKHMM, SIKINO CHCTeMa p-CTifika i icHye Take 0 > 0, mpo 3

il < A pumrTmRac
Jlllx w UV IIKAAAVARLAIRNN

lim E ||2*||% = 0. (11)

Hayx. Bicaux Yxropog ya-Ty, 2013, Bym. 24 , N 2



16 C. B. AHTOHIOK

Ipu p=2 maeMo CTiliKicTb B cepexupoMy Kazparugaomy (1i.m.) (10) i acummro-
TryHy crifikicrs B Lim. (11).

SIK1mo v BiANOBITHUX O3HAYEHHAX JIOKJIACTH § = +00, TO JO BiANOBIIHUX O3HAa-
YeHb CTIRKOCTI JoAaeThes TepMmin "B muiomy".

3. 3arajbHi TeopeMM NPO CrifiKicrs PO3B’H3KiB AUPYIINHAX AWHAMI-
YHUX CHCTEM BUIIaJKOBOI CTPYKTYPH 3i Bci€w mepegicropiero

Baenemo nosnaweHHs

|z(-)l;, (8) = sup |z(s)]

to<s<t

O/iepXuMO CIIOUATKY OIiHKA PO3B’si3Ky sajadi (1)-(3) ua imtepsajax [tg,txy1) 1m0
3HAYEHHSAM PO3B’s3KY B TOUKax i,k > 0.
Ilpu noBenenHi Oy1eMO BUKOPHCTOBYBATH CTaJIi, 0 BUHMKAOTH B TAKUX HEPIBHOCTAX

im
> a

=1

v
o

k™ fwl', 120, (12)

=1

. ) 3
{a}CR m=123, 4 k™ =mlv1L

A makox nepisnicts Bykxonbuepa-esica-Tann |7]:

> 12

|*l
() < el | / (s) [ ds (13)

E /’(/)(S)d'w(é‘)

i3 €
st Gymp-axux Fy-yaroprenux mporecis Y(t, w), Takux, wo [ ¥?(t)dt < oo maitxe
0
HaIeBHe.

Jlema 2. Hexaii dasn JJ[CBC suxonyemwvea ymosa Jinwuya (6) i ymosa pis-
nomiphoi obmeorcenocmi (7).

Todi npu eciz k > 0 das cuavrozo pose’ssxy sadavi Kowi (1)-(3) mae micye
HEPIBHICTND

E{|z()l; (tear)} < 15(1+2L7) [B|a()]5 (t) + 2C%(te41 — ta)] X
x exp {5L2((tg1 — tr)? + 4) bk — )} :

|z (#)] < Iw(tk)H}la(T,f,ﬁ(’f),) —a(T,O,ﬁ(T))ldT'*t}kla(T,O,ﬁ('r))ldTJr

(7

+ ;’b(T,f,é(T))—b(T,O,S(T))dw ()] +

15(7,0,€ (r)) du (7).

Tigsecemo o kBagpary OGHIBI YACTHHY ONEPXKAaHOl HEPIBHOCTI, 0OYHCINMG SUp
Bij oflepsKaHOrO Bupasy. Bukopucrosyoau (12), (13), (6) ta (7) MaTumemo

E {iz()l;; (tes1)} ¥t w) < 5 [E [l (|2 + 2C2 (tar — te) + L* (b1 — te)? +4) X

Hayx. sicrux Yxropox ya-ty, 2013, sun. 24 , N 2



CTIMKICTH CTOXACTUYHUX JUHAMIYHUX CUCTEM ... 17

]
< FE{o (). (/%) ar|
tr j
BrkoprcToByloun Hepisticts ['poryosua [8], nerko noSaguty, wo
e aa o SSie 4 ) i
E {[a()a,- (brs1)/Fo} <5 | B { ||| /Foy § +20° (tisr — )] X
X 65L2((tk+1 —t)>+4) (k41 k) ; (15)
IIpu t = t41 cubHEN PO3B’a30K 3ama4i (1)-(3)
T(tir1) = T(tpp1—) + g(togr—, 2%, E(Ers1), M)
33J0BOJIBHSIE HEPIBHICTH
E{]:c(tk+1)l2/fﬂk} <3[E{|z (trrr-) /."ftk}-}-E{Ig(tMi, o1~ € (bppr—) , Mesr) —

—8 (tr41,0,€ (trar—) , M) [/ Fe }+ B {g tei1, 0, € (b =) mean) 2/ Fo J1 < (16)
< 3[(@+2LY) B {lz() . (txrr)/Fo } + C?] -

OckiJsKY BANRAKOBA BenuuuHa |- )!t (tk—H ) He 3aJIeXKUTh BiJl HOAi# o-anrebpht
grtk, TO

E{ o), 0e0)/F0 } = B{2 )15 e |

IMigcrasnszoun (15) B (16), onepxumo (13). Jlema 1 nosesena.
HanaJjii BUKOPUCTOBYBATHMEMO HACTYIIHE TMO3HAYEHEA

b Vsup{kGN:tkSt},tZtl,
0700, t €0, 1)

Teopema 1. Hexal:
1) euxonyemuves ymosa Jdinwuya (6) ;

2) icnyromv pynkuionanu Jlanynosa-Kpacoscorozo MaKi, Wo 8 CUAY CUCTEMU
(4) sukonyemvea nepignicmy

(lvg) (0,9, B) < —ak(p, Y, h) (17)
k>0,p€X,yeY, heH;
9) doeoicuna imepeanis [tg,tyy1) He nepesumye A 0, b2k

Todi pose’asox 3adawi (1)-(3) acumnmomuuno cmilinul sa dmosipricmio 6 uyi-
AOMY. :

Josedenna. [loznaumo sepes F;, MiHIMaIbHY o—anre6py, BiJIHOCHO $IKOI BH-
wmipsi £(t) npw Beix ¢ € [to, tk) 17, mpu n < k. Toxi yMOBHE MaTeMaTU IHE CIIOZ[iBAHHSA
oGuncimo 3a dopmyioo [4]

E {vgs (&%, € (Bern) k) [ Fe}=

Hayk. sicaux Yxropox ys-ty, 2012, Buri. 24 /N2



18 _ » C. B. AHTOHIOK

= / Bl R S B e
XXYxH
TlaJii 38 O3HAYEHHSM JMCKPETHOTO oncparopa JIanyHoBa-KpacoBCrKore onepxi-
E{’Uk 1( tk+1,§(tk+l) 7]k+1) / T,
= vg (2%, & (te) ,m) + (ve) (2%, € () i) <0 ([l | 5) (19)

3 nemu 1 i BnactuBocreit MyHKIH] U BUIIMBAE iCHYyBaHHS YMOBHOIO MaTeMaTH-
YHOI'O CHOJIIBAHHS.
Bukopucrosyioun (19), samumemo auckperruit onepatop Jlsrynosa-Kpacoscs-

N

F eSOV

(lo) (2%, & (t) , k) = E {vrer (@, € (tk11) ,Mev1) / 3~t,c} -
—vg, (2™, € (t) ) < —ax (2, € (t) ;) <O, (20)

Toai nmpu k > 0 Mae micue

B {vesr (2%, € (berr) , mert) [ Fo ) < ve (2%, € (8) , 7e)

A e 03HA4aE, MO MOCIIICBHICTh BUanKoBux Beswdns vy (2%, € (ty) , M) TPEI-
craBnsie coGowo cynepmaprunran siggocHo Fy, [1]. -
Jlaui, B3ABIIM MAaTEMATUUHE CHOAIBAHAS Bijl 000X 4acTHH uepisrocri (19), upo-

cymysasmua 1o k Big n > ko 5o N, MaTuMeMo

E {'UN-H. (:‘EtN+1 ) g (tN'Jrl) ) 'TIN+1)} ik {Un (xtna ‘f (tn) 77717.) } 5%

N N
= Z E {lvg (2%, € (tk) k) } < —ZE {ar (%, € (t) M) F <0 (21)

k=n k=n

Jaui jerko nmoba~uTy

p {?pr “wt(th P Y, h)“‘x - 51} =P {Sup sup Hwt(t& Y, h’)“x b 51} .
2to

NEN by 4n-1SESEkg 40

e
IN

3 :
= {sup ghotn=1 (o, 0,4, h) > €1

neN
< P{iu}t; Ukgnt (2504 £ (fryin1) , Megin1) 2 B (€ )} (22)
Axmo ||z*|| > r, T0
sup - o (2™, E(te) ) 2 inf v (0,9, h) =B (r).
k>ko, ||t || 2r S k>kyyeY,

heH, gl 27

BHKOPHCTOBYIO4H HEPIBHICTS JIs HEBL €MHMX CyTIEPMapTHHIAIB [5] muest onimkm
npasoi wactuan (21) Maemo: 5

hY

I'd
P { th Uko-+n—1 (-’EtkOM vt (fa e )sfikn+n—1) > 0 (e )} &
(n

Hayxk. Bicuuk Y3xropog yu-ry, 2013, pum. 24 , N 2



CTIMIKICTh CTOXACTUYHUX OUHAMIYMHIX CUCTEM ... 19

1 , v ( )
S 5’”{2'_)‘7)1670 (‘107 Y, h’) = -'( ")" (23)

ppaxyBamusm (23) mepisuicrs (22) ae MOXI
osHavenHs (8) cTifikocTi 33 AMOBIPHICTIO B HiJIOMY.
3 (19) sunuBae OLiHKa,

E {uni (@™, € (Enga) s iver) } <

bk I'aPAHTYBATH BUKOH3HHS

N
S Vko (‘:07 Y, h') o z ) {ak (ztka g (tk) >17k)} _<_ Vkg (907 Y, h) (24)
k=ko
upu Beix N > ko, y€ Y, he H, pe X.
3ayBazKEMO, IO MOCHIIORHICTD ak, k > 0 upencTasisie coboro dynxnionany Jla-
myHOBa~KpacoBcbkoro. A oTxke, icuyiors {1,11] HeuepepsHi ¢rporo MOHOTOHHI (PYH-
xuii a(r) i a(r), pisni gymo npu r = 0 i TaKi, mo

lellx) < ale,y, 1) < allielix)

IS
—~

nmakeN, yeY, heH, pe X.
TaxaM IMHOM i3 36ixH0CT] Pay B HiBid wacTudi (24) BurInBae 30LKHICTD DALY

o0
3" E{a (2™ (to 00, B)|| )}

k=ko

aaVtg >0, yeY, heH pe X.
Toxi, i3 BpaxyBaHHAM a(’r) i pisnocri a(0) = 0 oyepxuMO

dim [l (to, 0y, B[ = 0.

3BifcH BHLUIMBAE NPAMYBaHHE [0 HY/JIsS 3a HMOBIDHICTIO NOCHIOBHOCTI
o (Jlzt* (to, 0,9, h)|lx) mpr k — 0o A seix to >0, y€ Y, he H, p€ X.

TakuM YMEOM 3 BIacTHBOCTel dyHknionay JismyHoBa-KpacoBChbKOro Hepim eM-
il cynepMapTanras v (%, € (£) , n) p K — 00 npsaMye 1o HyJist 38 HMOBIPHICTIO
IIpH Beix peasisanisix nponecy &(t,w) i mocmigoBHOCTI 7.

Tlani, HeBix eMumit oO6MexxeHu 3BepXy CyNepPMapPTHHIAT Ma€ CPAHUIYO 3 HMOBIp-
aicrio 1 [3].

BuKOpHCTOBYIOUH JTemy 1 0iepuMo aCUMUTOTHUHY CTI#KICTb B 38 HMOBIPHICTIO
B 1iioMy po3s’asky 3agadi (1)-(3). Teopema 1 goBeeHa.

Teopema 2. Hezati suxonyromocs ymosu meopemu 1, npunomy @Gyreyionai
Jlanynosa-Kpacoscorozo {vy, k > 0}, {ay, k > 0} sadososorsiomo nepisrocmi

a le O v (. h) S callelly (25)
2% ;
cslp (0)° < @ (9,9, k) < ealloll (26)
npu deaxuz c; > 0, i= 1,4 danecitvke N, y€Y, he H peX.
Todi pose ason suduwi (1)~(3) acumnmomuyno cmilicull 6 cepedrvomy %6adpa-

TNUNHOMY 6 ULAOMY.
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20 C. B. AHTOHIOK

Joeederna. BukopucroBywuu (21) pis n = ko, B cuny (25) nerxo onepxatu
HACTYIHI HEPiBHOCTI

- : 1 ,
E{”“’MHH;} = c_lE {oner (24, € (tvaa) ,mven) } <

1 C
< = E {o (9,6 () o)} gj—l!wlli

Juist Beix N > kg, ¢ € X 1 moYaTKOBHX PO3IOALTax BUIAIKOBOro BeKTopa {&(tk,), ko }-
3Bincu BMIIIHBAE CTIMKICTL B CePeHBOMY KBaJIPATHYHOMY DO3B’si3Ky 3azmadi(1)-

(3)
Buxopucropyrouz (21), (25) i (26) moxua omepxatn HepirHiCTH
N = . > N
S E{le i} < = 3 Bla(p,6 (), m)} <
k==ko Cs k=ko

1% 's
< —F {uk (9, (tha) »70)} < — Il
3 Cs

: BT we 26i i . . {|rt 27
12 HepiBHiCTL rapaHTye 301KHICTD DAY, YWIEHAMHU FKOT0 BUCTYNaoTh E{|z*V+1 %}
Juis1 Byib-SIKKX TI09aTKOBUX JAHUX T™ = @ i MOYATKOBOMY POSHOZLI BHII8IKOBOTO
sexTopa {&€ (tr,) , Mo }-
Takum yaroMm,

lim E|z*||% =0
k-+00

npH BCiX g > 0, m1o i ZHoBOAXTE TEOPEMY 3.
Hacuigok 1. fkino BUKOHYOTLCS YMOBY TeopeMu 2 i Mae Mmiciie HepiBHicTs (23),
T0 posB’a30k 3a4a4i Kowii (1)-(3) crifikuit B Lim. B uinomy.
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