
Notes for Exam #1

General comments:

Even though you do not have to give me theorem numbers on the test, I do
expect you to tell me when you are using a theorem. If a theorem has a specific
name, use it. And don’t forget to check the hypotheses!

I want to see complete sentences. I don’t expect an essay, but I do want to
see a subject and a predicate. Writing a ream of computations without any
explanation is not showing work, you must explicitly tell me what you’re doing
(unless it’s just algebra).

Section 2.5: Limit Superior and Inferior of a Sequence

1. Be able to compute lim and lim of a sequence through the limits of ak and bk from Ek

2. Unlike the regular lim, the lim and lim of a sequence always exist (in R ∪ {∞})

3. Make sure you can use theorems 2.5.3 and 2.5.4 to find the lim and lim of a sequence

4. When are lim and lim equal?

5. We have a string of inequalities from theorem 2.5.6

6. Be able to compute lim and lim of a sequence using the inf and sup of the set of
subsequential limits E

Section 2.7: Series of Real Numbers

1. Understand how the sum of an infinite series is related to the sequence of partial sums

2. When does an infinite series converge or diverge?

3. Exactly where does the Cauchy Criterion for infinite series come from?

4. Recognize corollary 2.7.5 as the nth term test from Calculus II

5. If all the terms are non-negative, what criterion do we have to check to see if an infinite
series converges?



Section 3.2: Compact Sets

1. Be able to prove or disprove a set is compact using only the definition

2. Remember that every open cover must have a finite subcover for compactness

3. Do not exclusively rely on the Heine-Borel-Bolzano-Weierstraß Theorem

4. Closed subsets of compact sets are compact

5. Every infinite subset of a compact set has what property?

6. You read the proof of the nested intervals theorem 3.2.7

7. You proved theorem 3.2.10 in the homework

Section 4.2: Continuous Functions

1. Be able work with the open set definition of continuity, not just the ε − δ method

2. The image of a compact set under a continuous function is compact

3. Recognize corollary 4.2.9 as the Extreme Value Theorem from Calculus I

Section 4.3: Uniform Continuity

1. Intuitively, what does uniform continuity mean?

2. What can you say if you know a function f satisfies a Lipschitz condition?

3. Every continuous function on a compact set is also what?

Section 4.4: Monotone Functions and Discontinuities

1. Understand how to define a left and right limit using ε and δ

2. Understand how to define left and right continuous using ε and δ

3. Be able to classify discontinuities given the values of f(p+) and f(p−)

4. Discontinuities of the first and second kind

5. Be able to use the ideas of monotone/strictly increasing/decreasing

6. Theorem 4.4.7 is clear from a picture, but not easy to prove

7. How many discontinuities can a monotone function on an interval have?

8. We can create a monotone function with finite/countably many discontinuities where
we want them


