
Homework #2
Math 412, Winter 2014

C.4) Let r be a real number such that r 6= 1. Prove that for every
integer n ≥ 1,

1 + r + · · ·+ rn−1 =
rn − 1

r − 1
.

C.6) Prove that 3 is a divisor of 4n − 1 for any positive integer n.

2.1.12) Prove that if p is a prime integer and p ≥ 5, then either [p] = [1]
or p = [5] in Z6.

2.1.20a) Prove or disprove: If a2 ≡ b2(mod n), then a ≡ b(mod n) or
a ≡ −b(mod n).

b) Do part a) when n is prime.

2.2.14a) Solve the equation x2 + x = [0] in Z5.
b) Solve the equation x2 + x = [0] in Z6.
c) Prove that if p is prime, then the only solutions of x2 + x = [0] in

Zp are [0] and [p− 1].

2.3.10) Prove that every non-zero element of Zn is either a unit or a
zero divisor, but not both.

2.3.12) Suppose that a, b, n ∈ Z and n > 1 and let d = (a, n).
Prove that if [a]x = [b] has a solution in Zn, then d | b.
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