
Math 453 Homework 9 Due Friday, November 15, 2019

It is not necessary to turn in solutions to ungraded problems. Book problems are from
ChapterFive. The symbol (E) indicates that a problem is either an old test question or could
easily have been on a test. If you want to prepare your solution using TeX, please put your
name in your own handwriting. I never mind if you put equations in by hand. Write your
entire assignment carefully and clearly. It is always a good idea to look at numerical versions
of a proposed result.

(ungraded) Strayer – Chapter Five – 10ac, 11a, 30a

Wolfram|Alpha problem: Let N be your number. Determine which of {2, 3, 4, 5, 6} is a
primitive root.

1. Strayer – 10bd, 30b. (It is not necessary to use the terminology “indices”. I don’t.)

2. Strayer – Problem 37. (If your solution is very long, you are working too hard.)

3. (E) You are told that 3 is a primitive root modulo 353. Given this information, solve the
equation x8 ≡ 1 mod 353. Leave your answer in the form x ≡ 3kj mod 353 for as many
specific integers k1, . . . as you need. (Note: This course used to be called Math 353, and 353
is prime.)

4. (E) Compute ord12092. (Note: think about the definition and observe that 1209 = 3·13·31.)

5. (E) Find all four solutions to the equation x4 ≡ 1 mod 41. (Hint: 92 = 81 = 2 ∗ 41− 1.)
Using this result, find all four solutions to the equation x4 ≡ 16 mod 41.

6. (E) Given that 3 is a primitive root mod 7, find the only integer 3 + 7k, 0 ≤ k ≤ 6, so
that 3 + 7k is not a primitive root mod 49. Hint: 36 = 1 + 6 ∗ 7 + 2 ∗ 73.

7. (E) Suppose p and q are odd primes and q | 5p − 1. Prove that q ≡ 1 mod p. Hint 1:
think about the question: “Can ordq5 = 1?” Hint 2: This result is false with “5” replaced
by “7” – consider p = q = 3 and note that 3 |73 − 1.


