Some things you can do if you’re unhappy with your performance on the homeworks:

1) Come to my office hours and get my comments on what you’re doing before you hand it in

2) Work on the assignments with someone else (I can help you find a study partner), subject to my strictures about collaboration

3) Put in more time doing the reading in advance.  (E.g., for next Monday, read all of section 2.7 ahead of time.)

4) Study the posted solutions to past homework problems, and reconstruct them.

5) Look at examples in Abbott.

6) Start preparing your cheat-sheet now!  E.g., what are the main theorems, and what hypotheses do they require?

7) Write solutions by hand first, and THEN LaTeX them!

8) Write while you read.

9) See a tutor.

Section 2.6: The Cauchy Criterion

Main idea? …

If the terms of a sequence get closer and closer to each other, they must get closer and closer to some limit L.

A sequence (an) is called a Cauchy sequence if, for every

( > 0, there exists an N ( N such that whenever m,n ( N
it follows that |am – an| < (.

Theorem 2.6.4 (the “Cauchy Criterion”): A sequence converges if and only if it is a Cauchy sequence.

This is useful because sometimes it is easier to prove that a sequence is Cauchy than prove that it converges.

The hard part of the proof of Theorem 2.6.4 is Cauchy ( convergent.  The easy part is

Theorem 2.6.2: Every convergent sequence is a Cauchy sequence.

Proof (Exercise 2.6.2): Assume (xn) converges to x, and let ( > 0 be arbitrary.  Because (xn) ( x, there exists N in N such that n,m ( N implies |xn – x| < (/2 and |xm – x| < (/2.  By the triangle inequality,

|xn – xm| = |xn – x + x – xm|

     ( |xn – x| + |xm – x|

     < (/2 + (/2

     = (.

Therefore |xn – xm| < ( whenever n, m ( N, and (xn) is a Cauchy sequence.

Questions about the proof of the Cauchy Criterion?

Exercise 2.6.1

(a): –1, +1/2, –1/3, +1/4, …

(b): 1, 2, 3, 4, …

(c): No such sequence exists

(d): 0, 1, 0, 2, 0, 3, 0, 4, …
