Real Analysis

Winter 2008
Final Exam Study Guide

Our final exam will be Thursday 4/17/08, 9am, over sections 4.2 through 5.3.  The main topics you need to review are:

· Functional limits
· Combinations of continuous functions

· Continuous functions on compact sets

· Uniform continuity

· Intermediate value theorem

· Derivatives

· Combinations of differentiable functions

· Interior extremum theorem and Darboux's theorem

· Mean value theorem

There will be four parts to the exam.
1.  (10%)  An understanding of the relevant definitions is fundamental to working in any area of mathematics.  Part one of the exam will test your knowledge of the following definitions:
· limit of f (x) as x approaches a limit point c of A = dom(f ) ; don't forget to include three quantifiers:  
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· f  is continuous at c -- again, use three quantifiers
· f  is uniformly continuous on A -- use four quantifiers: 
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· f  has the intermediate value property on [a, b]

· derivative of g at c
2.  (20%)  Part two of the exam will ask you to state a few of the most important theorems we’ve studied in these sections, chosen from among the following (given the name of the theorem, you need to be able to state the theorem):

· Sequential Criterion for Functional Limits

· Divergence Criterion for Functional Limits

· Sequential Characterization of Continuity (see part iv. of Theorem 4.3.2)

· Topological Characterization of Continuity (see Exercise 4.4.11)

· Sequential Characterization of Discontinuity

· Algebraic Continuity Theorem

· Composition of Continuous Functions

· Preservation of Compact Sets

· Extreme Value Theorem

· Sequential Criterion for Nonuniform Continuity

· Intermediate Value Theorem

· Preservation of Connectedness

· Chain Rule

· Interior Extremum Theorem

· Darboux's Theorem

· Rolle's Theorem

· Mean Value Theorem

3.  (25%)  Part three of the exam will be based on short exercises you did for homework (non-proof or 1-sentence proof / justification).  Add these exercises to the list of possible problems:  5.2.4, 5.2.8, 5.3.3.
4.  (45%)  Part four of the exam will be two or three proofs from the following list.  Begin by making a clear outline (what is to be assumed and what is to be deduced) then work to fill in the details.  I will give partial credit for a correct outline or clearly useful "scratch" work.  Look at these exercises:
· 4.2.1 or very similar
· 4.3.1.a

· 4.3.1.b

· 4.3.2 (either method)

· 4.3.3

· 4.3.7

· 4.4.2

· 4.4.8.b

· 4.4.11

· 4.5.7
· 5.2.2

· 5.3.9

· 5.3.10
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