
Problem Discretization using Approximation Theory 

Unified Problem Representation 

In the previous, we have listed and categorized different types of equations that arise in variety of 
engineering problems. The fundamentals of vector spaces were introduced in the subsequent 

module. With this background, we are ready to start our journey in the numerical analysis. We 
first show that the concept of vector space allows us to develop a unified representation of 
seemingly different problems, which were initially categorized as algebraic equations, ODE-IVPs, 
ODE-BVP, PDEs etc., as a transformation of a vector from one vector space to another. When the 
transformations involved in a problem at hand are non-linear, it is often not possible to solve the 
problem analytically. In all such cases, the problem is approximated and transformed to a 
computationally tractable form, i.e., 

 



 



 



 

 

 

 



 

 

 

 

 



 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



 


