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Dep. de Fı́sica e Matemática- FFCLRP-Universidade de São Paulo
Av. Bandeirantes, 3900, Ribeirão Preto, SP 14.040-901-Brazil

email: kandreia@ffclrp.usp.br

Abstract. In this work we have studied a class of competition reaction-diffusion system with Dirichlet
boundary condition and distributed delay. We have shown that Hopf bifurcation occurs when the delay
and the parameter 𝑘 vary. The main techniques used here are usual, the analysis of the characteristic
equation of the linearized problem, the Liapunov-Schmidt method and the Implicit Function Theorem.
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1 Introduction
In many mathematical models of biological systems and population dy-

namic when the information of past states must be considered we include a neg-
ative delayed feedback control in the systems. We are concerned in the follow-
ing reaction-diffusion system with delay which is incorporated to the control and
Dirichlet boundary condition with competition between different species:

𝑈𝑡(𝑡, 𝑥) = 𝑈𝑥𝑥(𝑡, 𝑥) + 𝑘𝑈(𝑡, 𝑥) +
𝑘

𝛿

∫ −𝜏+𝛿

−𝜏

𝑔1(𝑈(𝑡, 𝑥), 𝑈(𝑡+ 𝑠, 𝑥)) 𝑑𝑠+

𝑘

𝛿

∫ −𝜏+𝛿

−𝜏

𝑔2(𝑈(𝑡, 𝑥), 𝑉 (𝑡+ 𝑠, 𝑥)) 𝑑𝑠, (1.1)

𝑉𝑡(𝑡, 𝑥) = 𝑉𝑥𝑥(𝑡, 𝑥) + 𝑘𝑉 (𝑡, 𝑥) +
𝑘

𝛿

∫ −𝜏+𝛿

−𝜏

ℎ1(𝑉 (𝑡, 𝑥), 𝑉 (𝑡+ 𝑠, 𝑥)) 𝑑𝑠+

𝑘

𝛿

∫ −𝜏+𝛿

−𝜏

ℎ2(𝑉 (𝑡, 𝑥), 𝑈(𝑡+ 𝑠, 𝑥)) 𝑑𝑠, 𝑡 > 0, 0 < 𝑥 < 𝜋,

𝑈(𝑡, 0) = 𝑈(𝑡, 𝜋) = 𝑉 (𝑡, 0) = 𝑉 (𝑡, 𝜋) = 0, 𝑡 ≥ 0,

(𝑈(𝑡, 𝑥), 𝑉 (𝑡, 𝑥)) = (𝜓1(𝑡, 𝑥), 𝜓2(𝑡, 𝑥)), (𝑡, 𝑥) ∈ [−𝜏, 0]× [0, 𝜋],

(𝜓1, 𝜓2) ∈ 𝐶([−𝜏, 0],𝐻1
0 ×𝐻1

0 ), with 𝑘, 𝜏 e 𝛿 positive constants , 0 < 𝛿 ≤ 𝜏 .
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