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• Since the object of a numerical techniques is to determine accurate 
approximations with minimal effort, we need a means for 
comparing the efficiency of various approximation methods. The 
first device we consider is called the local truncation error of the 
method. 

• The local truncation error at a specified step measures the amount 
by which the exact solution to the differential equation fails to 
satisfy the difference equation being used for the approximation at 
that step. This might seem like an unlikely way to compare the error 
of various methods. We really want to know how well the 
approximations generated by the methods satisfy the differential 
equation, not the other way around. However, we don’t know the 
exact solution so we cannot generally determine this, and the local 
truncation will serve quite well to determine not only the local error 
of a method but the actual approximation error. 

• Consider the initial value problem 



• Consider the initial value problem 



 
 

• This error is a local error because it measures the 
accuracy of the method at a specific step, assuming 
that the method was exact at the previous step. As 
such, it depends on the differential equation, the 
step size, and the particular step in the 
approximation. 

• Euler’s method has the local truncation error in of 
O(h). 



• One way to select difference-equation methods for 
solving ordinary differential equations is in such a 
manner that their local truncation errors are O(hp) for 
as large a value of p as possible, while keeping the 
number and complexity of calculations of the methods 
within a reasonable bound. 

• Since Euler’s method was derived by using Taylor’s 
Theorem with n = 1 to approximate the solution of the 
differential equation, our first attempt to find methods 
for improving the convergence properties of difference 
methods is to extend this technique of derivation to 
larger values of n. 



 



 



 



 



 



 



 



 



Which is better? 
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