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Abstract

The Japanese mathematician A. Hirose wrote in 2013: “Complex-valued neural networks
(CVNNSs) are effective and powerful in particular to deal with wave phenomena such as
electromagnetic and sonic waves, as well as to process wave-related information
...Researchers extend the world of computation to pattern processing fields based on a
novel use of the structure of complex-amplitude (phase and amplitude) information.”
Further on, he listed the following major application fields of CVNNSs: antenna design,
estimation of direction of arrival and beamforming of electromagnetic waves, radar
imaging, acoustic signal processing and ultrasonic imaging, communications signal
processing, image processing, traffic lights and electric power systems, quantum devices
such as superconductive devices, optical/lightwave information processing including
carrier-frequency multiplexing. CVNNs also find applications in fields such as speech
synthesis, spatiotemporal analysis of physiological neural devices and systems and
artificial neural information processing.

Using the semi-discretization method, in the present paper a discrete-time counterpart of
a complex-valued Hopfield neural network 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 in terms of M-matrices by using the continuation
theorem of coincidence degree theory.



C'bll_[eCTByBaHe Ha NEPUOANYIHMU PECIICHUSA 34 JTUCKPETHUA aHAJIOT HA
KOMIIJIEKCHA HEBPOHHA MPEKa 0T XOHq)I/I.]I)IOB THII C IPOMEHSIIMA CE C

BPEMETO 3aKbCHCHUA U UMITYJICH
Banepuit KoBaues, 3narunka Koauesa

Pe3rome

SAnonckust matematuk A. Xupoce nuca npe3 2013 r.: ,,KomiuiekcHO-3HaUHHUTE
HeBpouHu mpexu (K3HM) ca edexTBHM M MOIIHH, TO-CHCIHAIHO TpH padora C
BBJIHOBH SIBJICHUS KAaTO €JIEKTPOMAarHUTHU M 3BYKOBM BBJIHHU, KaKTO M 3a 00paboTKa Ha
uH(popMalus, cBbp3aHa ¢ BbJIHM ... M3cienoBarenu pa3mmupsBaT cBETa Ha U3UUCICHUSTA
10 obOpaboTka Ha MOJenud BB3 OCHOBA Ha HOBa ymoTpeda Ha CTpyKTypara Ha
uHpopmanuara 3a KOMIUIEKCHa amrmiuTyna (dasza u ammiautyna).” Ilo-nataTek, TOMU
n3bpou cneaHUTEe OCHOBHHM npmiokeHus Ha K3HM: aHTeHeH nu3aifH, OIleHKa Ha
MOCOKaTa Ha MpUCTUTaHe U (hopMaTHpaHe Ha JTbYU Ha €NEKTPOMAarHUTHU BBJIHH, paJapHU
n3o0paxkeHusi, 00paboTka Ha aKyCTHYEH CHTHAJ M YJITPa3BYKOBO H300pa)keHue,
00paboTKka Ha KOMYHUKAIIMOHHU CUTHANU, 00paboTka Ha u300paxkeHus, cBetodapu u
SJIEKTPUYECKH CHCTEMH 3a 3aXpaHBaHE, KBAaHTOBU YCTPOWCTBA KaTO CBPBXIPOBOIUMH
yCTpoiicTBa, 00pabOoTKa Ha ONTUYHA / CBETIMHHO-BBIHOBA MHGOpPMAIUs, BKIIOYUTEITHO
MyJTHILIEKCHpaHe Ha Hocema yectota. K3HM cbiio umaT npuinokeHue B 00J1acTi KaTo
CUHTE3 Ha ped, MPOCTPAHCTBEHO-BPEMEHEH aHaliu3 Ha (U3HOJOTHYHU HEBPOHHU
YCTPOWCTBA U CHCTEMH M N3KYCTBEHa 00pa0OTKa Ha HEBPOHHA HH(OPMAITHSL.

W3nons3Bailku MeTola Ha TMONYAMCKpETHU3alMsTa, B HACTOSIIaTa CTaTHS €
MOCTPOEH aHAJIOT C JAMCKPETHO BpeMe Ha KOMIUJIEKCHO-3Ha4YHa XOMN(HII0Ba HEBPOHHA
Mpexa ¢ IPOMEHSIIH ce BbB BPEMETO 3aKbCHEHMsI U UMIysicu. Hamepenu ca foctaTbuHH
YCIIOBHSI 32 CHIIECTBYBaHE HAa TIEPUOJMYHU PEIICHUS Ha TaKa IMOJydeHaTa CHCTEMa C
JUCKPETHO BpeMe B TEPMHMHUTE Ha M-MaTpuIM uYpe3 H3IO0J3BaHE Ha Teopemara 3a
MPOABIDKEHUE OT TEOPHSITA HAa CHBIAIAIINTE CTETICHH.



