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Analytical Study and Numerical Simulation of One Dimensional Bird Flu Propagation within a

Poultry Farm
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In this thesis, bird flu transmission within a poultry farm is formulated mathematically. First, mathematical model for
bird flu transmission within a poultry farm is described. The model is nonlinear system of ordinary differential
equations. Furthermore, it is important to take a spatial effect of virus concentration in a medium into consideration.
The model was reformulated with spatial effect of spatial diffusion. That model is nonlinear system of partial
differential equations. A transmission process is represented in terms of a traveling wave solutions. Existence of
traveling wave solutions in a singular limit was established by a center manifold reduction. Existence of traveling
wave solutions depends on the capacity of the farm, the removal rate of infected birds, and the infection rate.
Analytical results were confirmed by numerical results. Numerical results were obtained by MATLAB Program.
Solutions of nonlinear system of partial differential equations with homogeneous Neumann boundary conditions and
some initial conditions were investigated. Numerical results have shown that transmission process is expressive in
terms of a progressive wave. Theoretically, those waves exist for a small removal rate.

This thesis is organized into five main chapters. Chapter 1 presents the introduction of the thesis. This consists of the
background, statement of the problem, approach, and outline of the thesis. Chapter 2 contains results from literature
review, which focuses on briefly work done by other researcher on the topic. This chapter consists of introductory
theory of bird flu and its transmission processes that include previous studies on mathematical model related to bird
flu infection, in particular mathematical models of bird flu outbreak within a poultry farm, nonlinear diffusion
equations, and their traveling wave solutions. Chapter 3 focuses on analysis of bird flu transmission process within a
poultry farm. This chapter consists of: 1) nonlinear system of ordinary differential equations, local and global stability
of stationary points, 2) nonlinear system of partial differential equations, that are formulated as mathematical model
with spatial virus diffusion. Results of this section include stability of constant solutions, traveling wave solutions of
host virus model, and solutions in a singular limit. Chapter 4 introduces numerical results. Finally, conclusions and

prospect for future research are presented in Chapter 5.
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