Lesson: The Basics of Definite Integrals
Before we begin, we need to define some terminology. Draw and label the following:









Let  be a function defined on We say that a number J is the definite integral of f over  and that J is the limit of the Riemann sums  if the following is true:
Given any  there exists a corresponding  such that for every partition P =  of  with  and any choice of  in  we have:
	
This looks very similar to the definition of a limit in some ways, which I will state here:
	We have  if, for every  there exists a corresponding  such that:
		     whenever     
However, if the limit exists and using equal width partitions, we can instead state this (label what you write down):





Write down and label the definite integral notation:





There are a few rules of definite integrals that we will want to note. When  and  are integrable functions over  then we can use the following rules:
1. Order of Integration


2. Zero Width Interval


3. Constant Multiple


4. Sum and Difference


5. Additivity


6. Max-Min Inequality


7. Domination 


Example if  and  find:
	a. 





b. 
	c. 





d. 





Finally, we have one final theorem to state that helps us determine when a function is integrable.
Theorem: Integrability of Continuous Functions
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A question that usually arises from this is, “What is a function that isn’t integrable then?” This is the classic example: 
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