
1-4  Initial and Boundary conditions 
 

In ODE, the problem can have many solutions 

 if we don’t impose additional conditions. 

 

The usual conditions we impose are initial 

 and boundary conditions as we saw in ODE. 
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1-5  Well – posed problems 
 

Many phenonmanon can be formulated by PDEs,  

like diffusion equation, wave equation & heat 

equations. 

How do we know if the model really makes sense？ 

And which conditions we have to impose？ 

So we have the concept of wall – posed problems. 

 





• underdetermined – nonuniqueness 

• overdetermined – nonexistence 

  

The stability property is required in models of 

physical problems. 

Because there is also an error in an experiment. 

If tiny changes in the conditions result in big 

changes in the solution, then it is not good for  

experiment. 

 



In PDE, the well – posedness problems are much harder 

to distinguish than ODEs. 

Let us look at an example： 

  

Ex：  

Consider the Cauchy problem for the Laplace equation 
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☞ For the diffusion and wave equations, the 

     initial value problem and initial – boundary 

     value problems are well – posed. 

     We will discuss them as we learn how to 

     solve them. 

 



1-6  Types of second order equations 
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