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Exercise 1. Let d,n € N with d|n. In class we showed that the rule a +nZ — a + dZ yields
a well-defined function

R: (Z/nZ)* — (Z/dZ)".

Show that R is surjective as follows.

a. Let a,k € Z with (a,d) = 1. Show that if a prime p divides (a + kd, n), then p|n and
ptd.

b. Let p1,po,...,p, be the primes dividing n that don’t divide d. Use the CRT to show
that there is a k € Z so that dk =1 — a (mod p;) for all i.

c. With k € Z chosen as above, show that (a + kd,n) = 1. [Suggestion: Use parts a and
b to show that (a + kd,n) has no prime divisors.]

d. Parts a - ¢ show that for any a € Z with (a,d) = 1, there exists k € Z so that
(a + kd,n) = 1. Use this to conclude that R is surjective.

Exercise 2. Textbook exercise 7.2.1.
Exercise 3. Textbook exercise 7.2.14.
Exercise 4. Textbook exercise 7.3.1c.
Exercise 5. Textbook exercise 7.3.4.
Exercise 6. Textbook exercise 7.3.5.

Exercise 7. Textbook exercise 7.3.9.



