Existence of Periodic Solutions for the Discrete-Time Counterpart of a
Neutral-Type Cellular Neural Network with Time-Varying Delays

and Impulses
Haydar Akca, Eadah Al-Zahrani, Valéry Covachev and Zlatinka Covacheva

Abstract

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 short
article we construct a discrete-time counterpart of a neutral-type CNN with time-varying
delays and impulses. 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. An extended version of the paper [12] providing detailed
proofs is published in International Journal of Applied Mathematics and Statistics
(2018).

CLmeCTByBaHe Ha NEPUOAUIHHU PECIICHHUSA 3a aHAJI0Ta ¢ TUCKPETHO
BpPE€ME Ha KII€TBYHO-HEBPOHHA MPE’Ka OT HEYTPAJECH THII ¢ USMEHA N

C€ BbB BPEMETO 3AKbCHCHUA U UMITYJICH
Xaiinap Axkua, Eana An-3axpanu, Banepuit KoBaueB u 3natunka KoBauesa

Pe3rome

[TorneaHato MaTeMaTHYeCKH, KIeThbUHO-HeBpoHHA Mpexa (KHM) ce xapakrepusupa
OT MAacWB WICHTHYHU HEIWHEWHW JIUHAMHYHHA CHCTEMH, HApEUYCHH KJICTKH (HEBPOHH),
JIOKAJTHO CBBP3aHU MOMEXKAY CH. M3mon3Baiiku MeTola Ha MOJYAMCKPETU3AlUsAITa, B
HacrosljaTa KpaTka CTaTHs IOCTposiBaMe aHalor ¢ AuckpetHo Bpeme Ha KHM ot
HEeyTpaJieH THI C U3MEHSIIM Ce BBB BPEMETO 3aKbCHEHHs W uMIylcu. Hamepenu ca
JOCTaThUHH YCJIOBHS 33 CHIIECTBYBAHE HA MEPHOJUYHH PEUICHHS HA TaKa IMOJydeHaTa
CHCTEMa C JIMCKPETHO BpeMe, M3IMOJI3BAKU TeopeMaTa 3a MPOABbIDKEHHE OT TEOpHUsTa Ha
CHBIIAJIANUTE CTENeHHW. PasmmpeHa Bepcust Ha cratusta [12], cHabaeHa ¢ moapoOHU
nokaszarencrsa, ¢ myomukysana B International Journal of Applied Mathematics and
Statistics (2018).



