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NIIBAIIEHHA CTABLIBHOCTI 3B’413KIB B IITYYHUX HEMPOHHUX
MEPE/XKAX

Ananiz cmabinbHocmi 015 3a2anbHO20 KNACY SUNRAOKOBUX IMNYIbCHUX MA KOMYMAYIUHUX HEUPOHHUX Mepedic,
WO NOKA3aHO 8 Yiti pobomi, 6 AKIl NidiA2aroms O0CHIONCEHHIO AK be3nepepeHa OUHAMIKA, MAK i IMNYIbCUBHI
cmpubKku 6UnAoOKo8uUx nopywienv. s noscmenns ma GUCSIMIEHHA epeKmueHOCmI po3pOOIeHUX pe3yIbmamie
BUKOPUCMOBYIOMbCA 0684 HUCI08] NPUKIAOU. 3a60AKU 30inbUleHHIO X 3ACMOCY8aHHA 8 YNPABNIHHI Mepediceio,
eHepzocucmemuy Mowjo, Meopii YNPAGLiHHA IMAYIbCUBHUMY | cucmemMamu KOMymayii 6yau poe3eisiHymi 8 OauHill
cmammi.

Knwuosi cnosa: wmyuni HeUpoHHOI MepedCi, eleKmpOmpaHCHoOpm, UYUCETbHI ANeOpUmMMYU, HAOIUHA
cmabinbHicms 36 'A3Ki6

HOCTaHOBKa leOﬁ.JIeMI/I Kom6inoBauuit BBCICHHA CJIICMCHTAa
00YHCITIOETHCS 32 (HOPMYITOF0:
AHaJi3 0CTaHHIX J0CJTIKeHb 1 myOJiKkaniin

Hespaxkaroun Ha iX IIMpOKE 3aCTOCYBaHHS B 4
pizHHX 00JacTAX HANpPUKIAN INITyYHUHA IHTEICKT, neti = Z SiWij
pO3Mi3HaBaHHS MOBH Ta KOMII'IOTEPHE MOJICIIIOBaHHS, -1
MMUTAaHHSA aHaJI3y CTaOUIHHOCTI I HEHPOHHUX MEPEXK € )
Hali6inb  mepBUHHMH i (yHiaMeHTanbHuii, sxuii A Si, TO3HAUAE CTAH CIEMEHTA 3 HOMEPOM I.
NPUBEPTaB IHTEHCHBHY YBary IpOTAIOM OCTaHHIX
ecsTuiTh, [1-10] Ta nocuIaHHA B Hifl. V wmift po6OTi pO3TIANAIOThCA HACTYITHI BHITAIKOBI

JloGpe Bizomo, mO iMIymbCHI Ta KOMyTauiifHi IMIYJIbCUBHI Ta KOMYTAIlisl HEHPOHHOT MeEpeki Y
cucteMu (GOPMYINIOIOThCS KOMOIHYBAaHHSIM IMITYJIbCHUX BULIII
cucteM i3 cuctemamu komyramii [11-14] - me Gimbmr
KOMILICKCHA MOJIeITh HeniHiTHIX cucrem [1.4]. 3apagku = X = _Aé(tk)x + B§(tk) f(),(tk)()() + g§(tk)(xlt)]](t),t € [tk’ tk+1)'
30iNBLICHHIO X 3aCTOCYBAaHHS B YIPAaBIiHHI MEpexero,
EHEpProcHcTeMH TOIIO, Teopii YHpPaBIIiHHSA §X(tk +1) = h&(tk)(tk T X(tk +1), Vo +1) )
IMITYJIbCHBHUMH 1 CHCTEMaMHU KOMYTAIlil OyJIH raps4oro
TEMOIO JOCHIDKEHHS B MUHYJIOMY AecaTimitTs. [Dmimai X(to) = X015 (to) = 50
Pe3yabTaTH TOCIIKCHD II0/I0 aHali3y CTaOUIBHOCTI Ta
yIpaBJIiHHS KOHCTPYKIIEFO IMITYJIbCHUX Ta
KOMYTAI[IHHAX CUCTEM €, TaKi K CTaOlTbHICTD BX1THOTO e X(t) - [Xl (t)
crany [13], crabinpHiCTh 3 OOMexxeHMM dwacom [15], CTaHy; INEpEMHMKaHHA CHUTHAy o(t) e npambHAM
KEPOBAHICTh Ta CIOCTEPENIMUBICTL [2-7] Ta JM3aliH  GesmepepBHMM i IpHiiMae 3HAYEHHS KiHIEBUX 3HAYEHb
yNpaBliHHA 3BOPOTHUM 3B'3koM [8-15] Tomo. 3 | = {L2,... , m}.
iHIIOro OOKY, 1Ie TAKOX 3aCIIyTrOBYE yBary.

........ » X, (t)]T MI03HAYAE BEKTOP

Mera crarTi Pimrenns mpu BuOOpi QyHKUIi, 5IKy BU3HAYEHO B

) ] ) ~ Teopewi (1), i oGuncnuTH ¥oro noximHy:
Po3pobka MeTomiB MigBHIIEHHS CcTaOLIBHOCTI

3B’S3KiB B IITYYHUX HEHPOHHHUX MEpexax.

BukJiax ocHOBHOro Martepiany

B sxocti BXimHUX JaHuX Mepexi Xomdimmza
MOJKHA BUKOPUCTOBYBATH JBIMKOBI, aje TYT MU OyaeMo
BUKOpUCTOBYBaTM +1  JJi1  TO3HAY€HHS  CTaHy
"BrumrogeHo" i -1 - 1y ctaHy "BUMKHEHO".
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. ) ) p(t)
Vi) =0 Q0 Qe Qe
kel Ttk kel 7 Nk
+2pPOxQ ((-AX+B £, () + G (t)) <
LT OB ONG:
<y Iny( 5, + 5, )X Qi (t)x+ @
PO lny (= gl(t) *'Olgz(t))xT (Qqigay — Q)X+
PO (-Qu (DA +AQy (D)X +
+27%xTQ (1)B; f, () +
+2pP9XQ, (GG Qg (t)x +
+m1o"7(t)

ne My, = max,{y, 4. (P)}

B nanomy Bupasi, BapTO BiI3HAYWTH, IO BCi
Kputepii BuUpakeHi B emmHiA Qopmi, B AKiH
BpPaxOBYIOTBCSI €(EKTH CTAOUTI3YI0UAX Ta IMITYNbCIB i
JecTablIi3yI0YX - HEAKTUBHUX IMITYJIbCIB.

BucHoBku

Po3pobsieHo  psa METOMIB IS ITiJBHIICHHS
cTabIIbHOCTI 3B SI3KIB B IITYYHUX HEHPOHHUX MEpexkKax.

JocmigHunbKuid iHTEpeC TMoJsrae B PO3pooIi
BIIMOBIAHOTO  (pimbTpa AN OI[HKH  HEBIZOMOI
iHdopmanii npo CTaH HEBHM3HAYEHOCTI 3
BUKOPHCTAHHSIM HEIIIHIHHOTO METO/Y PO3B'S3KU.
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INCREASING COMMUNICATION STABILITY IN ARTIFICIAL NEURAL NETWORKS
D. Zubenko, S. Zakurdai, J. Donec, V. Linkov
O.M. Beketov National University of Urban Economy in Kharkiv, Ukraine

The problem of stability analysis for the general class of random pulsed and switching neural networks is

presented in this paper, which is to be investigated both continuous dynamics and impulsive jumps of random
disturbances. Two numerical examples are used to explain and highlight the effectiveness of the results developed.
The purpose of this article is to provide a comprehensive overview of studies, including continuous time and
discrete time models for solving various problems, and their application in motion planning and superfluous
manipulator management, chaotic system tracking, or even population control in mathematical biological sciences.
Considering the fact that real-time performance is in demand for time-varying problems in practice, analysis of the
stability and convergence of various models with continuous time is considered in a unified form in detail. In the
case of solving the problems of discrete time, procedures are summarized for how to discriminate a continuous
model and methods for obtaining an accuracy decision.

Due to its strong ability to extract features and autonomous learning, neural networks are rooted in many
industries, for example. neuroscience, mathematics, informatics and engineering, transport, etc. Despite their
widespread use in various fields, such as artificial intelligence, language recognition, and computer simulation, the
issue of neural network stability analysis is the most primary and fundamental that has attracted intense attention in
recent decades. and references therein.

It is well known that pulse and switching systems are formulated by combining pulse systems with switching
systems, which is a more complex model of nonlinear systems. With their increasing use in network management,
power systems, and the like, impulse control theory and switching systems have been a hot topic of research for the
past decade. The fruitful results of research on stability analysis and control design of pulse and switching systems
such as input stability, time-limited, controllability and observation and feedback control design, etc. On the other
hand, it is also noteworthy.
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