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Abstract

In order to study the complex dynamic behavior of time-delayed neuron system, the time-delay
term is introduced on the basis of eHR neuron system. By analyzing the characteristic equation of
the linearized eHR model system at the unique equilibrium point, a critical value is obtained, so
that Hopf bifurcation occurs when the value exceeds it, and the system is asymptotically stable
when the value is less than it. In addition, the stability and bifurcation direction of the bifurcation
periodic solution are given by the central manifold theorem and other theories. Finally, some nu-
merical simulations are given to verify the conclusions.
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Figure 1. =0, The time serise and phase diagrams of x(f), y(¢), z(f), w(¢) at the initial values (0.3, 0.3, 3.0, 0.05) show that
the equilibrium point P (0.881210, 2.781651, 2.870551, 3.643691) are asymptotically stable

1. 7= 00, ZEHIME(0.3, 0.3, 3.0, 0.05)4L x(1), y(1), z(f), w()HIRTENRR BFIHEE], F&S P (0.881210, 2.781651,
2.870551, 3.643691) 2 izt EHY

fEE A\ P (0.881210, 2.781651, 2.870551, 3.643691)73 7 2K, 722E Hopf 70 %5« WK 2 Frzms 1 7=0.007 <7,
N, RYEG)TET-# 5 P (0.881210, 2.781651, 2.870551, 3.64369 1) Ab &Mt Aa e i, nld 3 Fiow.

1 - - - - 0
Y \ -2
VAV > %
-1 / , , , -6 | , . . . ]
0 200 400 600 800 1000 0 200 400 600 800 1000
t t
5 : : . . 1 . . . .
0 -
< IAAASAAAAAAAAAAARANT = b sosmmmmmapsssmmmmnnmnaesn
3 2 -
2 1 1 1 1 -3 C 4 L L L J
0 200 400 600 800 1000 0 200 400 600 800 1000
t
5. t
4 |
N
3]
2
-10

Figure 2. 7=0.18 >, ,The time serise and phase diagrams of x(r),y(¢),z(¢),w(z) at the initial values (0.3, 0.3, 3.1, 0.1)

show that The unique equilibrium point P (0.881210, 2.781651, 2.870551, 3.643691) is unstable and a stable periodic solu-
tion bifurcates from P
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0.1) show that the equilibrium point P (0.881210, 2.781651, 2.870551, 3.643691) are asymptotically stable
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