Collected Homework Week 6

MATH 278: Number Theory
Due February 21, 2011 at 4:00pm Name (Print):

1. Write a proof of Theorem 1.55 from page 22 of our text.

2. Write a clear, complete definition as requested in Exercise 1.56 from page 23 of our text. Also provide
some examples as instructed in the exercise.

3. Write a proof of Theorem 1.57 from page 22 of our text.

4. Determine whether or not the following Diophantine equations can be solved. If not, explain why. If so,
find all integer solutions. Use the Euclidean Algorithm where appropriate.

(a) 142 + 35y = 93
(b) 24z + 138y = 18

5. Find all solutions to the following puzzle posed by Alcuin of York in 775. Suppose 100 bushels of grain
are distributed among 100 persons in such a way that each man receives 3 bushels, each woman 2 bushels,

and each child 3 bushel. How many men, women and children are there?

Notebook Problems Week 6

More Fun with Greatest Common Divisors

(1) Prove that if (a,b) = 1, then (a +b,a — b) =1 or 2. (Hint: Let d = (a + b,a — b) and show that d|2a and
d|20.)

(2) Prove that if (a,b) = 1, then (a + b,ab) = 1. (Hint: Let d = (a + b, ab) and consider (a,d).)



