
Math 453 Homework 10 Due Friday, November 22, 2019

It is not necessary to turn in solutions to ungraded problems. Book problems are from
Chapter Six. 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 – 4

Wolfram|Alpha problem: (Already checked out for the holidays)

1. Strayer – 2bd.

2. Strayer – 11c (easy), 12ab (both questions are asking if the left-hand side can ever be
congruent to 0 mod 4.)

3. Let N be your number. Find a primitive Pythagorean triple (x, y, z) in which x = N .

4. (E) Given that 5 is a primitive root mod 73, solve the equation x10 ≡ 25 (mod 73).
Leave your answer in the form x ≡ 5ri (mod 73) for as many ri as there are non-congruent
solutions.

5. (E) a. Find all solutions to the equation 15x+ 35y = 450 in integers.

b. Find all solutions to the equation 15x + 35y = 450 in positive integers. Caution: 0 is
not a positive integer!

6. (E) Suppose (x, y, z) is a primitive Pythagorean triple and suppose y is a multiple of 6.
Prove that one of {z + x, z − x} is a multiple of 18. Examples include (x, y, z) = (5, 12, 13)
and (7, 24, 25). (Hint: 18 = 2 · 32.)

7. (E) Consider the Diophantine equation

a2 + 11b2 = c2

Three solutions to this equation are (a, b, c) = (1, 0, 1), (1, 3, 10) and (5, 1, 6). Find by any
correct method, one new solution to this equation in pairwise relatively prime positive
integers (a, b, c). (That is, gcd(a, b) = gcd(a, c) = gcd(b, c) = 1.) I am not asking for all
solutions!


