
Math 3600 Review Topics: Exam #1

General comments:

Many of you are just writing down a whole lot of computations without any expla-
nations in your proofs. I want to see running commentary, and complete sentences.
What are you trying to prove? What did you just show? Tell me or I will deduct
points.

Make sure I know exactly where you are using the hypotheses, hints, or assumptions.
Which steps are yours, and which steps are theorems from the book? Cite theorems
when you use them. You don’t have to remember the number, but if it has a name,
you have to write it down.

If you write down an equality, you are claiming it to be true. Therefore, do not do
this until you have actually proven it, your other option is to precede it with “we
want to show”

When talking about integers, are you saying it is true for some n, or all n?

There are no fractions allowed in this class. So you may not even write down a
fraction, much less use it to get a contradiction in any of your proofs.

Section 1.1: Mathematical Induction

1. Be able to write proofs using the first OR second Principle of of Mathematical Induction

2. Tell exactly when and where you are using the induction hypothesis

3. You may use the second PMI only when you are going back more than one step

4. If you assume what it is you are trying to prove for all n, I will stop reading right there

Section 1.2: The Binomial Theorem

1. Using the Binomial Theorem to derive identities for binomial coefficients

2. Be able to use Pascal’s Rule to derive identities for binomial coefficients

3. Remember: not every proof is done by induction

Section 2.1: Early Number Theory

1. Be able to prove ancient mathematical results using techniques from chapter 1



Section 2.2: The Division Algorithm

1. Be able to perform the Division Algorithm on two integers. What are the assumptions,
and what are the results?

2. The corollary looks similar

3. Using the Division Algorithm to prove properties of the integers

4. The Division Algorithm tells you which cases to take

Section 2.3: The Greatest Common Divisor

1. Theorem 2.2 is extremely useful, cite it when you use it!

2. Understand and be able to use the mathematical idea of the gcd

3. Notice the gcd of a and b is always the sum of a multiple of a and a multiple of b

4. What do we get if we take every possible multiple of a and b and collect the results in a
set?

5. What does it mean that two numbers are relatively prime?

6. Corollary 1 of Theorem 2.4 tells us one situation when we can cancel inside the gcd

7. Corollary 2 of Theorem 2.4 tells us when products of divisors are still divisors

8. Euclid’s Lemma is useful

9. Theorem 2.6 gives us an alternate (and sometimes more useful) characterization of the gcd

Section 2.4: The Euclidean Algorithm

1. Be able to perform the Euclidean Algorithm to find the gcd of two integers

2. Then you can write the gcd as a linear combination of those two integers

3. Theorem 2.7 allows us to pull common factors outside of the gcd

4. Understand and be able to use the mathematical idea of the lcm

5. How and when are the lcm and gcd related?


