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Exercise 25. Prove the Chinese Remainder Theorem:
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.

Exercise 26. There is the following system of linear congruences:

x ≡ 3 (mod 11)

x ≡ 5 (mod 13)

x ≡ 7 (mod 15)

x ≡ 9 (mod 17).

(a) Compute the smallest positive solution using the Chinese Remainder Theorem.

Exercise 27. We consider Wilsons’ primality-criterion:

An integer n > 1 is prime ⇔ (n− 1)! ≡ −1(modn).

(a) Prove Wilsons’ primality-criterion (both ”⇒” and ”⇐”).

(b) Check if 29 is a prime number by using the criterion above.

(c) Is it useful in practical applications?


