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Hopf bifurcation of Brusselator model with cross-diffusion and delay

YANG Xiunan, XING Hui
(School of Science, Xi’an Polytechnic University, Xi’an 710048, Shaanxi, China)

Abstract: In this paper, the Brusselator model with cross-diffusion and delay are studied. Firstly, by analyzing the distribution of
the roots of the characterstic equation of the system using linearization method, the local asymptotic stability of the system and the
existence of Hopf bifurcation at the unique positive equilibrium point are obtained. Then the effect of time delay parameters on the
existence of Hopf bifurcation is analyzed. Finally, numerical simulation is carried out to support the theoretical results using
MATLAB.
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at the positive equilibrium point E* ( The initial value is (u,,v,)= (1+0.2 cosx, 1+0.5 cosx)
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B2 Ma=2, b=1,d=3, A=1, ¢,=0, e,=14, k=1, 7=0, M FRZ:(3) BIEFH 5 E* ZREBWHITRE K
(WA (uy,vy)= (140.2 cos x, 1+0.5 cos x) )
Fig.2 When a=2, b=1, d=3, A=1, ¢,=0, e¢,=14, k=1, 7=0, the system (3) is locally asymptotically stable
at the positive equilibrium point £° ( The initial value is (u,,v,)= (1+0.2 cos x, 1+0.5 cos x) )
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F3 a=2, b=1,d=3, A=1, ¢,=0, e;=14, k=1, 7=0.1<7, WRL(3) WIETH 45 £ UL EE R

(BIREM:: (uy,vy)= (140.2cosx) , 1+0.5cosx) )
Fig.3 When a=2, b=1, d=3, A=1, ¢,=0, ¢,=14, k=1, T=0.1<Tk2, the system (3) is locally asymptotically

stable at the positive equilibrium point £~ ( The initial value is (u,,v,)= (1+0.2cosx, 1+0.5cosx) )
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B4 Ma=2,b=1,d=3, =1, ¢,=0, ¢,= 14, k=1, 7=0.55<r, WIRGE(3) WIE P £ RAFER,
It H. 43 3 28 RIS U R (B0 46 257 2 (uy ,ve) = (1+0.2cosx, 1+0.5cosx))
Fig.4 When a=2, b=1, d=3, A=1, ¢,=0, ¢,=14, k=1, ’T=0.55<Tk2, the system (3) is instability
at the positive equilibrium point E” , and there are the spatially inhomogeneous periodic solutions
(The initial value is (u,,v,)= (1+0.2cosx), 1+0.5cos x) )
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