Math 423 Advanced Calculus I -- Notes for Final Exam
Your final exam will be held Friday, December 18, 2009 from 10:00 to 11:50 am, in our usual room.  No books or notes will be allowed.  
First, you can expect a collection of problems of the form, “Give an example of ________ or state that it is impossible to do so.”  The purpose of these questions is to test your knowledge of a broad range of definitions and theorems in a short amount of time.  The questions you have seen of this form on tests 1 and 2 should serve as good examples.  There are also a number of these in various problems in the text.  Though I generally do not include questions of the form “State the definition of ________,” you really do need to be familiar with the definitions and important theorems in order to make sense of the questions. (Notable exception:  I very well might ask you to state one of the 15 definitions of limit.)
There are a few types of questions that are so fundamental that you can nearly count on seeing some or all of them on your test:  n*, ε proof for a sequence limit; δ, ε proof for a function limit (or for continuity—they’re almost the same); proof of differentiability of a function at a given point; proof (from the definition) that a function is integrable. 
You should also review assigned problems.
I will also ask you to state and prove one or more of the following theorems.  I consider these to be excellent representatives of the great theorems of elementary analysis. They are 
The Monotone Sequence Theorem 2.4.4 (Feel free to use the simpler, tidier version from your class notes:  If  is an increasing sequence that is bounded above, then  converges.)
The Extreme Value Theorem 4.3.5 (there are two nearly identical cases, one for a maximum, the other for a minimum.  Just prove one!) 
Rolle’s Theorem 5.3.1 and/or the Mean Value Theorem 5.3.3.  The MVT is easy to prove from Rolle’s theorem IF you know how to build the new function g(x) from the original f(x). 
The Fundamental Theorem of Calculus 6.4.2.  We did not talk about Riemann sums in class, and they are used in the book’s proof.  A very slight modification of this proof (without Riemann sums) was presented in class.
By the time I’ve asked you questions on these main topics, there won’t be time to ask much of anything else!
 
