
Math 575, Homework 2 Bonus (due Monday, Sept. 24).

6. (*) (a) Find all solutions (a1, a2, a3) with ai > 1 such that

a1a2 ≡ 1 (mod a3)

a2a3 ≡ 1 (mod a1)

a3a1 ≡ 1 (mod a2).

(Hint: Prove 1
a1

+ 1
a2

+ 1
a3

> 1.)

(b) Show for each r ≥ 3 there are only finitely many (a1, ..., ar) with each ai > 1 that

satisfy
M

ai

≡ 1 (mod ai), for 1 ≤ i ≤ r,

where M :=
∏

i ai.

(More bonus: Can you get an upper bound for how many such (a1, ..., ar) there are?)
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