Real Analysis

Winter 2008
Exam 2 Study Guide

Exam 2 will be Friday 3/21/08, 9am, sections 2.5 through 4.2.  If everyone agrees and can arrive at 8:30 on 3/21, we will have an extra 30 minutes for the exam; otherwise it will have to be completed in 50 minutes.  The main topics are:

· Subsequences
· Bolzano-Weierstrass Theorem

· Cauchy Criterion

· Properties of Infinite Series

· Cantor Set

· Basic Topology of R
· Compact Sets

· Perfect Sets

· Connected Sets

· Functional Limits

There will be four parts, approximately equal in importance.

1.  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:

· subsequence (p.55)
· Cauchy sequence (p.58)

· absolute convergence, conditional convergence (p.65)

· rearrangement of a series (p.66)
· Cantor set (p.75)

· open set (p.78)

· limit point (p.79)

· isolated point, closed set (p.80)

· closure of a set (p.81)

· compact set -- sequential compactness (p.84)

· open cover of a set (p.86)

· perfect set (p.89)

· separated sets, connected set (p.91)
· limit of f (x) as x approaches a limit point c of the domain of f (p.104)

2.  Part two of the exam will ask you to state a few of the most important axioms and theorems we’ve studied in these sections, chosen from among the following (given the name of the thorem, you need to be able to state the theorem):

· Bolzano-Weierstrass Theorem
· Cauchy Criterion for convergence of a sequence

· Cauchy Criterion for convergence of an infinite series

· Comparison Test for infinite series

· Geometric Series test

· Absolute Convergence test

· Alternating Series test

· Density of Q in R (p.81)

· Heine-Borel Theorem

· Sequential Criterion for Functional Limits

· Divergence Criterion for Functional Limits

3.  Part three of the exam will be based on short exercises you did for homework (non-proof or 1-sentence proof / justification).  
4.  Part four of the exam will be one or two proofs which you've done for homework.  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.
