
Lesson 22 
 

 
1. What are periodic boundary conditions? 

 
Periodic boundary conditions ensure that the unknown variable and possibly its 
derivatives have the same values on entering and leaving the problem domain. In the 
one-dimensional case, with domain length h, and unknown variable u(x) this implies 
that u(x = 0) = u(x = h). 
 

2. How can determining the eigen functions help in determining the solution of a partial 
differential equation? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. What is the method of images? 
 
The method of images is used to extend the solution for the wave equation found over 
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a domain with periodic boundary conditions to a finite interval i.e. a domain where the 
boundaries are not periodic. 

4.  What is the method of characterisitics? 
 
It is a geometrical method to find solution to the wave equation over a certain domain 
by making use D’Alembert’s general solution to the wave equation.  
 

5. 
 
 
 
 
 
 
 

What is the domain of dependence in the method of characteristics? 
 
 
 
 
 
 
 
 

6. What is the domain of influence in the method of characteristics? 
 
Similar to the domain of dependence, points on the initial line, say t=0, have a domain 
of influence comprising the part of the space time domain where the solution is 
affected by the value of  f and g at that point. 
 
Characteristic lines emanating from a point x0 on the t=0 line will affect the solution at 
all points along their length.These points in turn have their own characteristic lines, 
and once the information from x0 reaches them, say at t*>0, they will start emitting 
information along their own characteristic lines that will affect the solution lying at all 
points on those lines. All these points together will comprise the domain of influence. 
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