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Abstract

In this paper, the memristive Chay neuron is taken as the research object, and a coupled system of
two memristive neurons is constructed by using electrical synapses. The firing patterns, bifurcation
types, and synchronization transition laws of the coupled system are investigated under different
parameter conditions. The system equations are solved numerically by using the fourth-order var-
iable-step Runge-Kutta algorithm, and the bifurcation diagram of the interspike interval is plotted
to study the evolution of the firing rhythm with the variation of parameters. It is found that the cou-
pled system exhibits various typical bifurcation types, including inverse period-adding bifurcation,
boundary crisis bifurcation, attractor merging crisis, and inverse period-doubling bifurcation, and
the firing pattern changes from bursting to spiking. The effect of electrical coupling strength on the
complete synchronization state of the coupled system is studied, and it is concluded that the elec-
trical coupling strength is the dominant factor in determining whether the system enters the com-
plete synchronization state; moreover, the larger the coupling strength is, the larger the parameter
region occupied by the complete synchronization state becomes. The study of the bifurcation and
synchronization states of the memristive neuron system can reveal the influence of different pa-
rameter values on the firing rhythm of the coupled system, and can also provide a theoretical refer-
ence for the treatment of biological neurological diseases.
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1. 5|15

M2 TTRME RGN EARL A TT, BABZRBA L S Tige. B 1950 FLOK, Wi
SRRtk T 2 ML, HH Ao RGURSEHER I, REE TIlIE A A T ) {F A 72
MU, dhfE KE R 2]-[6] 4k iR . Hrh Chay BiBY[6] LA #EA. A RIEBCREFEN
TR, B ORERRH T A O R T A . 1971 48, S8/ HHZ BH AR ME & B 28 2008 4F B 5
06 =8 T ) 26 T SRR AR RZ B ER 1, 2B 28 B et AW U ORI 7] [8]. 1ZPHAS 2 RHK 1 Hi A S
2 (A AK IR 2 8 45T T 900 R R TR N R N X A 22 7 AR S BB SR i . A5 55 A AE Holmes B
Duffing RZtH 5L A IEYMZ AR FyiE BT R 58, IFEBIHE. #3AHE S Lyapunov R30G5 T B
B T AR FRARSAT DL SR IR AT S5 2 R HT R J1 AT N[0] . SRITATEE AN IR R 2 A8 7512
BH &% 51 AN £t FHN #2e o f it DL AQRE TE A, JFEh G st il it B R 5 A G I RE R R, &
BUEARINIREN N R G 5 MBUR ARG,  HACIH A SRS HIME T % T 2 A 32005 7 AR B J kT 4%,
JEBLHS 25 () 2 RS RAE[10]. MESE N BT RN it S REZ AT RE R Dh B FHN M2 oA, fifd)
Hamilton B o8 B BLAMBRIBS M ol 5 K & AT O, JF I8 A R B il & AR 5 ol HE M
FEACHEN, SEBL T RGERER I THIRER T 558 &P (1], ik, RAZBEEIESI 4Tt R G h R
WAL NI, RGN IR S RS L, HBHEA S PR v+ s .
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Figure 1. Bifurcation diagram of peak-to-peak intervals with respect to parameter g,
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Figure 2. Phase diagram and time history diagram
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Figure 3. Similarity function diagram and synchronization factor diagram
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Figure 4. Synchronous verification diagrams
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Figure 5. Dual-parameter synchronized cloud diagrams (1)
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Figure 6. Dual-parameter synchronized cloud diagrams (2)
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