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 Module 10: Finite Difference Methods for Boundary Value Problems
 Lecture 39: Analytic Expressionof the Error

 

The Lecture Contains:

More general boundary conditions
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Theorem: Let  and  satisfy the said inequalities and  satisfy .

In addition, let  and  be so smooth that , the solution of the given BVP has a

continuous sixth derivative on . Then (10.8) holds with , the solution of the difference

system, and , the solution of the BVP

(10.9)

where

.

Proof: We first note that the BVP (10.9) has a unique solution. Now define the net function  by

using the given BVP, difference system, and the T.E. we obtain

.

Now the T.E. can be written as

(using the continuity of ).

Thus we have

 
 
 
 
 
 
 
 
 
 
 
 

 

 



Objectives_template

file:///G|/Numerical_solutions/lecture39/39_3.htm[8/26/2011 12:24:21 PM]

 Module 10: Finite Difference Methods for Boundary Value Problems
 Lecture 39: Analytic Expressionof the Error

  

In addition

Now 

where we have used the smoothness of  in estimating .

From the stability of , we get

(10.10)

Then multiplying by yields (10.8).
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More general boundary conditions

Let us consider the BVP

(10.11)

subject to

(10.12)

Let the difference equation, be

Again, we can show that for , the difference system has a unique solution.
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