
Math 3345 - Winter 2018 - Taylor
Assignment 9- Due after Spring Break

1. Proof Journal Assignment:
• Complete an entry for the statement:
Let a ∈ Z, m ∈ N, and b ∈ {0, 1, . . . , (m − 1)}. Prove that the equation ax ≡ b( mod m)
always has a solution when g.c.d(a,m)=1.
If you use any Theorem or Fact, you should include its proof. Hint: You need only work
through the details of pages 38-49 in “Some notes on modular arithmetic” (on our website).
• Also, explain how this statement plays a role in the proof of the Chinese remainder theorem
(also in the modular arithmetic notes).

2. Proof Journal Assignment:
• Complete an entry for the statement: Between any two real numbers, there is an irrational
number. Between any two real numbers, there is a rational number.
See the section in the book on rational and irrational numbers for inspiration. Hint: The
proof is short and was done toward the beginning of the semester.

3. Modular Arithmetic - From “Some notes on modular arithmetic” (on our website) pages
38 - 46:

(a) page 45, See the notation introduced in Theorem 2.1.1. Fill in the details of the proof
of Theorem 2.3.1 (Euler’s Totient Theorem)

(b) page 45, Fill in the details of the proof of Corollary 2.3.1 (Fermat’s Little Theorem)

(c) Read the example on the bottom of page 45. Compute 298(mod11).

4. Sets - From the book:

(a) page 107, exercise 6 (read examples 10.7 and 10.8 for inspiration)

(b) page 107, exercise 7 (set builder notation)

(c) page 108, exercise 9

(d) page 108- 109, exercises 11 -16

(e) page 110, exercise 19

(f) page 113, exercise 21 (b) and (c)

(g) page 118, exercise 33 (a)- (e) (Cartesian products)

5. Binomial Theorem: Suppose that W (x) is a polynomial with integer coefficients. Suppose
that for some n ∈ N and q ∈ N, q divides W (n). Prove that q divides W (n + q).

6. Read the Wikipedia entry on “Russel’s Paradox,” and explain how this relates to the following
question: “Suppose that Ted is the barber that shaves all men that do not shave themselves.
Who shaves Ted?” (You may also see the youtube video posted on website in case it is helpful)


