
Math 3600 Review Topics: Exam #2

General comments:

You must use the Euclidean Algorithm to find one solution to a Diophantine equation
(or a gcd), you may NOT find it “by inspection” or guess-and-check.

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?

Except for the problems where we want positive solutions only, 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 2.5: The Diophantine Equation ax + by = c

1. What is a Diophantine Equation?

2. Although a linear equation always has solutions, a linear Diophantine Equation may or
may not have solutions

3. When does a linear Diophantine Equation have a solution? What is it?

4. Be able to filter out the positive solutions only

5. Word problems!

Section 3.1: The Fundamental Theorem of Arithmetic

1. What’s the mathematical definition of prime?

2. Theorem 3.1 and its corollaries are extremely important

3. Be able to use the Fundamental Theorem of Arithmetic and its corollary in proofs



4. Be able to prove
√

2 is irrational

Section 3.2: The Sieve of Eratosthenes

1. This method of finding primes is slow, but effective

2. When do you stop crossing out numbers?

3. Be able to prove there are infinitely many primes

4. What is p#?

5. How many primes are there less than 22n

?

Section 3.3: The Goldbach Conjecture

1. Be able to construct a sequence of consecutive composite integers as long as we want

2. How many primes are there of the form 4n + 3?

3. Is there a polynomial with integer coefficients whose output is always prime?

4. What if you aren’t restricted to a polynomial?

Section 4.2: Basic Properties of Convergence

1. Understand the notation and multiple meanings of congruence (or clock) arithmetic

2. Know what you can and cannot do with congruences in Theorem 4.2

3. Theorem 4.3 (and its corollaries) tell us when and HOW we can cancel in a congruence


