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Abstract

The Cohen—Grossberg neural networks and their various generalizations, with or without
transmission delays and impulsive state displacements have been a subject of intense
recent investigations. In a model of Cohen—Grossberg neural network, the feedback terms
consist of amplification and stabilizing functions. They are, in general, nonlinear. These
terms give a model with a special kind of generalization containing numerous neural
network models with content addressable memory, such as additive neural networks,
cellular neural networks and bidirectional associative memory networks, and also
biological models (e.g., the Lotka—Volterra models of population dynamics), as special
cases. Unlike retarded systems, in neutral systems, time delays explicitly appear in the
state velocity vector. Neutral systems can be applied to describe more complicated
nonlinear engineering and bioscience models, including the models describing chemical
reactors, transmission lines, partial element equivalent circuits in very large-scale
integrated systems, and Lotka—Volterra systems.

Neural networks can be implemented using very large-scale integrated circuits.
Therefore, both retarded-type delays and neutral-type delays are inherent in the dynamics
of neural networks. In the present paper, we consider a Cohen—Grossberg neural network
of neutral type more general than in the literature. Sufficient conditions for the global
asymptotic stability of unique equilibrium point of the system are obtained by using an
appropriate Lyapunov functional. An example is presented to demonstrate that the
established conditions are much more precise than those obtained earlier by C.-J. Cheng,
T.-L. Liao, J.-J. Yan, and C.-C. Hwang (2006).



I'mo0ajHa acMMIITOTHYHA yCTOﬁqHBOCT Ha HEBPOHHA MpeEika Ha

Koen-I'pocOepr ot HeyTpajieH THII
Xaiinap Akua, Banepuit KoBaues, 3natunka KoBauesa

Pe3rome

Hesponnnre mpexxu Ha Koen-I'pocOepr u Texuure paznuuHu o6o0uienus, ¢ wim 0e3
3a0aBsiHE Ha IPEJaBaHETO U MMITYJICHH W3MECTBaHMs Ha ChCTOSHMETO, OsXa OOEKT Ha
WHTCH3UBHU NPOYYBAHHUS B TOCIETHHUTE JECETHIIETHA. B Mojena Ha HeBpOHHATa Mpexa
Ha KoeHn-I'pocOepr, uneHoBeTe 3a OOpaTHa Bpb3KAa C€ CBCTOAT OT YCHUJIBAILUM U
crabmimsupany ¢pyHkuuu. Kato 5o te ca HenuHeiHn. Te3n 4wieHOBe JaBaT MOJIEN ChC
crienuasneH BHUJ 00001IeHne, ChIbpKall MHOTOOPOIHY MOJEIN Ha HEBPOHHHU MPEXHU C
mameT, aJapecupyemMa ChC ChIbpXKAHWE, KaTo aJUTHBHH HEBPOHHU MPEXH, KIETHUHU
HEBPOHHM MpEXHU M JBYINOCOYHM AaCOLMATUBHU MPEXH OT IaMeTTa, a CbhI0 HU
OMOJIOTMYHM MOZENH (HalpuMep, MOJENM Ha TOIyJalMoHHaTa nuHamuka Ha JloTka-
Bountepa) karo cnenmaniHu ciyyau. 3a pasziMKa OT CHUCTEMHUTE CbhC 3aKbCHEHHE, MpPHU
HEYTPaJHUTE CHCTEMH 3a0aBSHUSATA BHB BPEMETO CE MOSABSBAT B SBEH BUJ BHB BEKTOpA
Ha CKOpOCTTa Ha ChCTOsiHMETO. HeyTpamHute cuctemu morar ja ObJaT NPUIOKEHU 3a
OIMCaHME HA TO-CJIOKHU HEIMHEHHN MHXCHEPHH M OMOJIOTUYHHA MOEIH, BKIFOYATEITHO
MOJIEJIM, OIHUCBAIIM XMMUYECKH PEAKTOPH, EJIeKTPOIPOBOIM, YaCTUYHHU BEpUIH,
SKBUBAJICHTHH HA €JIEMEHTH B MHOTOMAIIa0HW WHTETPHPAHH CHUCTEMH, M CHCTEMH Ha
JloTka-Bonrepa.

HeBponnure wmpexxu wmorar na ObpJaT peaau3upaHd € IOMOLITa Ha MHOTO
efpoMaliabHu UHTerpanHu cxemu. CleoBaTellHO, KaKTO 3a0aBsiHUATA OT 3aKbCHSBALLL
THUT, TaKa U 3a0aBSHUATA OT HEYTpaJIeH THII ca MIPUCHINU HA JUHAMHUKATA HA HEBPOHHHUTE
MpexH. B HacrosimaTa cratus pasriexaaMe HeBpoHHa Mpeka Ha Koen-I'pocGepr ot
HEYTpaJeH THII, MMO0-00I1a, OTKOJIKOTO B JMTepaTrypara. JlocTaThbuHU yCIOBHS 3a
rio0anHaTa aCUMITOTHYHA CTAOMITHOCT HAa €TMHCTBEHA PABHOBECHA TOUKA HA CHCTEMara
ce TmoJTy4yaBaT 4pe3 M3IMoi3BaHe Ha noaxomsn] gynkiponan Ha JlsmyHoB. [Ipeacrasen e
pUMep, KOMTO MOKa3Ba, Y€ YCTAHOBEHHUTE YCIOBUS Ca MHOT'O MO-TIPELU3HHU, OTKOJIKOTO
nojiydeHure mo-pano ot C.-J. Cheng, T.-L. Liao, J.-J. Yan u C.-C. Hwang (2006).



