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Exercise 22. Suppose m1, . . . ,mr are pairwise relatively prime, a1, . . . , ar ∈ N. The
system of r congruences

x ≡ ai (modmi), i = 1, . . . , r,

has a unique solution modulo M =
r∏

i=1

mi given by

x =
r∑

i=1

ai Mi yi modM,

where Mi = M/mi, yi = M−1
i (modmi), i = 1, . . . , r.

(a) Prove the Chinese Remainder Theorem given above.

Exercise 23.

Let x, y ∈ Z, a ∈ Z∗
n\{1}, and ordn(a) = min{k ∈ {1, . . . , ϕ(n)} | ak ≡ 1 mod n}.

(a) Show that ax ≡ ay (mod n) ⇐⇒ x ≡ y (mod(ordn(a))).

Exercise 24.

Prove, that if there exists a primitive elements modulo n, then there are ϕ(ϕ(n)) many.


