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Abstract

Over the past three decades neural networks have been widely studied since they have
been successfully applied to various processing problems such as optimization, image
processing, associative memory and many other fields. Different types of applications
depend on the dynamical behaviours of the neural networks. Cellular neural networks
(CNNs) were introduced in the 1980s by Chua and Yang. Since then, many researchers
have done extensive and interesting works on this subject because of its potential
applications in real life problems such as signal processing, pattern recognition, chemical
processes, nuclear reactors, biological systems, static image processing, associative
memories, optimization problems and so on.

From the mathematical point of view, a cellular neural network (CNN) can be
characterized by an array of identical nonlinear dynamical systems called cells (neurons)
that are locally interconnected. Using the semi-discretization method, in the present paper
a discrete-time counterpart of a neutral-type CNN with time-varying delays and impulses
is constructed. Sufficient conditions for the existence of periodic solutions of the discrete-
time system thus obtained are found by using the continuation theorem of coincidence
degree theory.



CLmeCTByBaHe Ha NEPUOAUTHHU PECIICHUSA 34 aHAJ0ra ¢ IMCKPETHO
BpPEME Ha KII€CTHBYHO-HEBPOHHA MPEKAa OT HEYTPAJCH THUII C ITIPOMCHAIIH
C€ BbB BPEMETO 3AKbCHCHUSI U UMITYJICH

Pe3rome

[Ipe3 mocneaHuTe TP AECETHIIETUS HEBPOHHUTE MPEKU Ca IMIMPOKO M3y4yaBaHH,
THU KaTO Ce MpUJIarar yCIeHo KbM Pa3InyHu 00paOdoTBaIY 33a4l KaTo ONTHMH3ALINS,
o0paboTka Ha o0Opa3u, acoluaTUBHA ITAMET U MHOTO Apyru obnacTu. Paznuunu Tumose
IIPWJIOXKEHUS 3aBUCAT OT JUHAMHYHOTO IOBEJEHHE Ha HEBPOHHUTE Mpexu. KierpuyHo-
HEBPOHHHUTE MPEXKH Osixa BbBeeHH npe3 80-Te roaunu Ha MuHaus Bek ot Chua u Yang.
OTToraBa, MHOTO y4YeHM H3BBPIIBAT MHTEH3WBHA M HMHTEpecHa paboTa B Ta3u objact
Mopajgyl HEWHUTE MOTEHIMAIHU MPUIOKEHUS KBbM 3a/Ja4yd OT PEaJTHHs] KUBOT KaTo
00paboTKka Ha CHTHAJIM, pa3lo3HAaBaHE Ha 00pasd, XUMHYECKH NPOIECH, SAPEHH
peakTopu, OMOJIOTHYHU CUCTeMH, 00paboTKa Ha CTaTHYHU 00pa3u, aCOMATUBHU MaMEeTH,
ONTHMHU3ALMOHHU 337a4U U T.H.

Ot marematuyecka TIJelHa TOYKa, €lHa KIeTbuHO-HeBpoHHa Mpexa (KHM)
MOXe Ja ObJe XapaKTepu3upaHa 4pe3 MAacHuB OT HJIEHTHYHU HEJIUHEHHU CHCTEMH,
Hape4YeHW KJIETKU (HEBPOHH), KOUTO Ca JIOKAJIHO CBBP3aHU MOMEXAY cH. M3mon3Bailku
METOJla Ha TOJYJUCKpPETH3aIUsATa, B HACTOSIIATa CTAaTUS C€ IOCTPOsiBA aHAIOr C
nuckpetHo Bpeme Ha KHM oT HeyTpasieH Tyl ¢ IpOMEHSILIHN CE BbB BPEMETO 3aKbCHEHUS
u ummyncd. HamepeHu ca IOCTaThYHM YCIOBHUSI 32 CHIIECTBYBAHE Ha MEPUOAUYHU
pellleHrs Ha Taka MoJydeHaTa CUCTeMa C AMCKPETHO BpeMe, Mpuiaraiiku teopemara 3a
MPOIBIDKEHUE OT TEOPUSTA HA CHBIAJAIINTE CTETICHHU.



