giving that
n:. = gl H.r. (mod n).

Since (z;, n) = 1¥i € {1, 2, ..., s}, it follows that

i)

If p€ Nis a prime mumber such that p| [}, x., then p|z, for some j € {1,2, ..., s}.

Hence if p|n also, then it follows that p = 1. Thus 1 = %) fuod n). O
Lemma 14.6. Let n € N, and define
Un = {F| (x, n) = 1}.
Then
(i) Wal =¢(n);
(ii) i T, §€ U, then Tj € U,;
(iii) of T € U,, then 3§ € U, such that 7§ = 1;
(iv) if T €U, then zvm =T,
Proof (i) This follows from the definition of .

(ii) Suppose that r, y € N satisfy (r, n) = (y, n) = 1. Then (ry. n) = 1.

Indeed, suppose that p € N is a prime such that p|zy and p|n. Then p|z or p|y. If
p|x then, since p|n and (x, n) = 1, p = 1. Similarly, if p|y then p = 1.

(iii) This is an exercise.

(iv) This follows from Theorem 14.5.

O

Example 14.7. We have that Us = {T, 3. 5, 7}. Furthermore, multiplication modulo 8
gives the following table for TF:

F~7|1 35 7
I |1 35 7
3 |3175
5 |5713
7T |7531




