
Math 3600 Review Topics #3

General comments:

The final exam will be CUMULATIVE!

Calculators may only be used for arithmetic, they may not be used to manipulate
big numbers like 116

≡ −1 (mod 13).

If you insist on using a calculator to manipulate large numbers (defined to be anything
EVERYONE in the class cannot do in their head), I will start deducting MAJOR POINTS
on the final. You are clearly missing the intent of number theory, and shall be graded
accordingly.

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. The same goes
for linear congruences, you must multiply both sides of it by an appropriate number.

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 4.3: Binary and Decimal Representations of Integers

1. Theorem 4.4 is what makes everything in this section go

2. Be able to use Theorems 4.5 and 4.6 to solve problems

Section 4.4: Linear Congruences and the Chinese Remainder Theorem

1. When does the linear congruence ax ≡ b (mod n) have a solution? How many are they?



2. When is the solution unique?

3. Be able to use the Chinese Remainder Theorem to solve a simultaneous system of linear
congruences, what hypothesis must you check?

4. When does a system of two linear congruences have a unique solution modulo n?

5. Word problems!

Section 5.2: Fermat’s Little Theorem and Pseudoprimes

1. Be able to use Fermat’s Little Theorem and its corollary in proofs (check hypothesis!)

2. Is the converse true?

3. What is a pseudoprime and an absolute pseudoprime?

4. How can you make larger pseudoprimes from an odd one?

5. How can you construct an absolute pseudoprime from a square-free integer?

Section 5.3: Wilson’s Theorem

1. Be able to use Wilson’s Theorem in proofs

2. When does the congruence x2 + 1 ≡ 0 (mod p) have a solution if p is odd? Why is this
surprising?

3. What is the solution when it exists?

Section 6.1: The Sum and Number of Divisors

1. We have several different ways to find τ (n) and σ(n)

2. If you have the prime factorization of n, what are its divisors?

3. What does it mean that a number-theoretic function is multiplicative?

Section 7.2: Euler’s Phi-Function

1. Be able to find φ(n) for any factored n

2. If n > 2, then φ(n) is even

Section 7.3: Euler’s Theorem

1. Notice Euler’s Theorem generalizes Fermat’s Theorem


