
Dr. Marques Sophie Number theory Fall Semester 2013
Office 519 marques@cims.nyu.edu

Problem Set #8

Due monday november 11th in Class

Exercise 1: (?) 3 points
Compute

(
3
11

)
,
(
10
17

)
, and

(
17
101

)
.

Exercise 2: (?) 4 points
Find all primes p for which the binary quadratic form

f(x, y) = x2 + 4xy + 2y2

has a nontrivial solution mod p.

Exercise 5: (?) 3 points
Define

τ(p) :=

p−1∑
k=1

(
k

p

)
e2πik/p

Compute τ(3) and τ(5).

Exercise 5: (??) 6 points
Which of the following have nontrivial integer solutions?

1. 3x2 − 5y2 + 7z2 = 0

2. 7x2 + 11y2 − 19z2 = 0

3. 8x2 − 5y2 − 3z2 = 0

4. 11x2 − 3y2 − 41z2 = 0

Exercise 5: (??) 4 points
Find the number of solutions of x2+y2 ≡ z2 mod p where p is a prime. (Hint: consider
apart the case p = 2 and p odd, for p odd use the base change u = z+y and v = z−y).
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1(?) = easy , (??)= medium, (???)= challenge
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