
Notes for Exam #2

General comments:

As you have noticed, there are many similar definitions in this material. So please
try and keep them all straight.

I expect you to tell me when you are using a theorem, especially if it has a name (use
it!). I expect to see sentences. I don’t want an essay, but I want to see a subject and
a predicate. This goes for computations too. Writing a ream of computations is not
showing work, you must explicitly tell me what you’re doing (unless it’s algebra).

Section 2.2: Limit Theorems

1. You should recognize every theorem in this section as something from Calculus I, we just
have to prove them.

2. Notice how the sequence {bn} in Theorem 2.2.3 may or may not converge, but the theorem
still holds.

3. The Binomial Theorem (2.2.5) is what you remember, but we’re doing (a+ b)n with b = 1.

4. But this allows us to prove limits of p-sequences (Theorem 2.2.6a), which should remind
you of p-series.

Section 2.3: Monotone Sequences

1. Know the definitions of monotone increasing/decreasing, monotone, and strictly increas-
ing/decreasing sequences.

2. Every bounded monotone sequence converges. Is the converse true?

3. The Nested Intervals Property says the intersection is not empty.

4. We can define e as the limit of a sequence, we don’t need a Maclaurin/Taylor series or ln.

5. Remember that a sequence “diverges to ∞” is not the same behavior as a sequence which
simply diverges. What’s the difference?

6. What happens to a monotone increasing sequence which isn’t bounded above?

Section 2.4: Subsequences & the Bolzano-Weierstrass Theorem

1. Remember that subsequences must preserve the order of the terms in the original sequence.

2. They sometimes converge to a subsequential limit.



3. If a sequence converges to p, what can you say about every subsequence?

4. Know the definition of limit point of E, must it lie in E?

5. Know the definition of isolated point of E, remember that it must also be a point of E.

6. Look at Theorem 2.4.7. Is the converse true?

7. What can you say about finite sets and limit points?

8. The Bolzano-Weierstrass Theorem is very useful as is Theorem 2.4.12.

Section 2.5: Limit Superior and Inferior of a Sequence

1. Deferred until Real 2.

Section 2.6: Cauchy Sequences

1. Why are Cauchy sequences so useful?

2. Convergent sequences are also Cauchy sequences, which are bounded.

3. What about Cauchy sequences with a convergent subsequence?

4. Every Cauchy sequence converges.

5. Why are contractive sequences so useful?


