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1. For 0 6= f ∈ Fq[x], let τ(f) be the number of monic divisors of f . Show
that mean value of τ(f) over monic polynomials of degree n in Fq[x] is n+1,
that is show that

1
qn

∑
deg f=n

f monic

τ(f) = n+ 1

Hint: We showed that
∑
τ(f)|f |−s = ζq(s)2.

2. Euler’s totient function for Fq[x] is Φ(f) = #
(
Fq[x]/(f)

)×
, the number of

invertible residues modulo f (f 6= 0), equivalently the number of polynomials
A with degA < deg f co-prime to f (if deg f = 0 then we set Φ(f) = 1).
Show that ∑

d|f

Φ(d) = |f |

the sum over monic divisors of f .

3. Show that ∑
06=f∈Fq [x] monic

Φ(f)
|f |s

=
ζq(s− 1)
ζq(s)

, Re(s) > 2

Deduce that ∑
deg f=n

f monic

Φ(f) =
q2n

ζq(2)
, n > 0

4. Show that ∑
06=f∈Fq [x] monic

τ(f2)
|f |s

=
ζq(s)3

ζq(2s)
, Re(s) > 1

5. Find the mean value of τ(f2) over monic polynomials of degree n in
Fq[x], that is

1
qn

∑
deg f=n

f monic

τ(f2)

Hint: It is of the form αqn
2 + βqn+ γq.
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