
MATH 498/812: Assignment 4
Due: 22 November 2012

1. Let ||x|| = min{|x− n| : n ∈ Z}. Show that

||x + y|| ≤ ||x||+ ||y||.

2. Show that ||x|| = || − x||.

3. For each natural number n, let dk(n) be the number of solutions of x1 · · ·xk = n

with each xi a positive integer. Show by induction (or otherwise) that

dk(n) =
∑
d|n

dk−1(d), k ≥ 2.

4. Show that for any ε > 0, dk(n) = O(nε) where the implied constant depends only
on k.

5. Applying Weyl’s inequality, show that

S(q, a) =

q∑
r=1

e(ark/q) = O(q1−1/2k−1+ε),

for any ε > 0.


