Chapter 13

The Euler Totient Function [Euler
1707-1783]

Definition 13.1. The Ewler Tofieni Function is the mapping ¢ : N — N given by
¢n)=|{meN:1<m<n, (mn)=1}.

Remark 13.2. We have that

¢(n)
Theorem 13.3. (i) Foraprimepe N, ¢(p)=p- 1.
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(ii) For a prime power p* (with p, d € N), ¢ (p*) = p* = p*.
(iii) Ifm, n € N satisfy (m, n) = 1, then
wimn) = ¢(m)g(n).

(iv) Ifn € N has canonical decomposition

g _ g

n=p'p. . .p,
then .
p(m) =Tl —p").

Proof (i) We have that

(Lpl=@2.p)=...=(p-1,p)=1, (pp)=p
Hence ¢ (p)=p- 1.
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