
Lesson 23 
 

 
1. What are the initial and boundary conditions for the heat flow problem? 

 
 
 

2. What could be two possible methods for solving the diffusion problem analytically? 
 
Two possible methods include the method of eigen functions while the second 
approach involves the use of Laplace transforms.  
 

3. How are the time dependent parts of the Fourier solutions for the wave equation and 
the diffusion equation different? 
 
 
 
 
 
 
 
The difference is related to fundamental distinctions in the physical behavior 
modeled, since the heat diffusion phenomenon is inherently decaying in nature. 
 

4.  What is the Laplace Transform? 
 
The Laplace transform is a means to transform differential operators to equivalent 
algebraic operators. Using the Laplace transform, a differential equation in the 
spatial and time domains can be transformed into an equivalent algebraic equation. 
Consider a partial differential equation with unknown variable u, which is a function 
of spatial variables x and time t. Successive Laplace transforms in the spatial and 
time domains result in an algebraic equation in the transformed space, s. Solving 
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this algebraic equation one can obtain u as a function of s. Subsequent use of the 
inverse Laplace transform results in a solution for the partial differential equation: 
an expression  for the unknown variable u in terms of  spatial variables x and time t. 

 
 

 
 

 
 
 

 


