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Spring 2018 Due February 21

Exercise 1. Let n1, n2, . . . , nr ∈ N be pairwise relatively prime and set N = n1n2 · · ·nr.
Recall the function from the proof of the CRT:

ρ : Z/NZ→ Z/n1Z× Z/n2Z× · · · × Z/nrZ
a+NZ 7→ (a+ n1Z, a+ n2Z, . . . , a+ nrZ).

Prove that CRT implies ρ is a bijection.

Exercise 2. Let m,n ∈ N be relatively prime. Prove that

x = anϕ(m) + bmϕ(n)

provides a solution to the system

x ≡ a (mod m),

x ≡ b (mod n).

Exercise 3. Use exercise 2 and the CRT to solve the system

x ≡ 1 (mod 11),

x ≡ 4 (mod 12).


