
HW5

This is due Friday, March 14

1. Prove that if p is an odd prime then x2 ≡ 2 mod p has a solution iff p ≡ 1 or

7 mod 8.(Hint:Use theorem 3.3).

2. Prove that x2 ≡ 16 mod p has a solution for all prime p. (Hint:Use theorems

2.37, 3.3).

3. Which of the following congruences have solutions and how many:

x2 ≡ 2 mod 59

x2 ≡ −2 mod 59

4. Let g be a primitive root(i.e. gp−1 ≡ 1 and gs
. 1 for 0 < s < p − 1). Prove that

quadratic residues(i.e. solutions of all equations x2 ≡ a a ∈ Zp\{0}) are congru-

ent to g2
, g4
, g6
, . . . , gp−1 and that non residues to g, g3

, g5
, . . . , gp−2. Count the

number of residues and non residues.

5. Determine how many solutions each of the following congruences has:

x12 ≡ 16 mod 17

x20 ≡ 13 mod 17

x48 ≡ 9 mod 17

x11 ≡ 9 mod 17

(Hint: Use theorem 2.37)
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