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Model 

Source: Petit and Rouchon, 2002. 



Governing Equation:  

Boundary Conditions: 

Variables: 

Problem Statement 



Simplified Model 

Governing Equation:  

Boundary Conditions: 

Approximations: 



Derivation 1 

Take Laplace transform in time: 

Substitute in                 : 

Solution is a Bessel function. 



After applying  boundary conditions and some 

math … 

Derivation 2 



Result 

Taking the inverse Laplace transform gives the 

final answer. 



Simulation in Matlab 

 



Simulation 
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output X(0,t)

input X(L,t) for m/rho/L = 1

input X(0,t) for m/rho/L = 5

input X(0,t) for m/rho/L = 0.2



Discrete Model 

Approximate PDE as an N-state state-space equation. 

Discretize spacial variable using central difference scheme: 



Future Work 

 Find a stable discrete model for PDE 

 Implement closed-loop feedback control using 

linearized discrete model 
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